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1.0 BACKGROUND ON THE ENDANGERED SPECIES ACT AND PURPOSE OF THE FORMAL CONSULTATION

In accordance with the Endangered Species Act (ESA), federal agencies are required to “insure that any action authorized, funded, or carried out by such agency is not likely to jeopardize the continued existence of any endangered or threatened species or result in the destruction or adverse modification of any habitat of such species determined to be critical unless an exemption has been granted.”  16 U.S.C. § 1536(a)(2).  If the agency determines that the proposed action may affect listed species or critical habitat, consultation with the United States Fish and Wildlife Service (FWS) and the National Marine Fisheries Service (NMFS) (collectively “the Services”) is required.

EPA is requesting formal consultation
 with the Services based on EPA’s initial determination using the best available scientific or commercial information that the pollutant discharges from vessels regulated by the proposed general permits may affect certain federally-listed species or critical habitat present in the action area.  

2.0  PROPOSED ACTION(S)
2.1 OVERVIEW OF PURPOSE  

The proposed actions are the issuance of two National Pollution Discharge Elimination System (NPDES) general permits for discharges incidental to the normal operation of vessels.  One proposed permit, the Commercial Vessel General Permit (VGP), will address commercial vessels and large recreational vessels.  The other proposed permit, the Recreational Vessel General Permit (RGP) will address recreational vessels less than seventy-nine feet in length.  EPA proposes to issue these two draft permits in response to a District Court decision which, if not overturned or modified on appeal, will vacate EPA’s regulation at 40 C.F.R. § 122.3(a) as of September 30, 2008.  That regulation currently excludes certain discharges incidental to the normal operation of vessels, including ballast water, from the requirement to obtain an NPDES permit under the Clean Water Act (CWA). See Nw. Envt’l Advocates, et al. v. EPA, 2006 WL 2669042 (N.D. Cal.).

2.1.1 Legal and Procedural Background

Section 301(a) of the CWA provides that “the discharge of any pollutant by any person shall be unlawful” unless the discharge is in compliance with certain other sections of the Act. 33 U.S.C. § 1311(a).  The CWA defines “discharge of a pollutant” as: “(A) any addition of any pollutant to navigable waters from any point source, (B) any addition of any pollutant to the waters of the contiguous zone or the ocean from any point source other than a vessel or other floating craft.” 33 U.S.C. § 1362(12).  A “point source” is a “discernible, confined and discrete conveyance” and includes a “vessel or other floating craft.” 33 U.S.C. § 1362(14)”

The term “pollutant” includes, among other things, “garbage… chemical wastes …and industrial, municipal, and agricultural waste discharged into water.” The Act's definition of “pollutant” specifically excludes “sewage from vessels, or a discharge incidental to the normal operation of a vessel of the Armed Forces” within the meaning of CWA section 312. 33 U.S.C. § 1362(6).  One way a person may discharge a pollutant without violating the section 301 prohibition is by obtaining authorization to discharge (referred herein as “coverage”) under a section 402 NPDES permit.  See 33 U.S.C. § 1342. Under section 402(a), EPA may “issue a permit for the discharge of any pollutant, or combination of pollutants, notwithstanding section 1311(a)”subject to certain conditions specified by the Act.

The NPDES regulations identify several types of vessel discharges as being subject to NPDES permitting, but specifically exclude discharges incidental to the normal operation of a vessel: 
 The following discharges currently do not require NPDES permits:

(a) Any discharge of sewage from vessels, effluent from properly functioning marine engines, laundry, shower, and galley sink wastes, or any other discharge incidental to the normal operation of a vessel. This exclusion does not apply to rubbish, trash, garbage, or other such materials discharged overboard; nor to other discharges when the vessel is operating in a capacity other than as a means of transportation such as when used as an energy or mining facility, a storage facility or a seafood processing facility, or when secured to a storage facility or a seafood processing facility, or when secured to the bed of the ocean, contiguous zone or waters of the United States for the purpose of mineral or oil exploration or development. 40 C.F.R. § 122.3(a).

It is this exclusion that is subject to the District Court decision and, if that decision is not overturned or modified on appeal, will be vacated as of September 30, 2008.  

EPA’s long-standing exclusion of vessels from the NPDES program became the subject of a lawsuit in December 2003.  The lawsuit arose from a January 13, 1999, rulemaking petition submitted to EPA by parties concerned about the environmental effects of ballast water discharges.  The petition asked the Agency to repeal its regulation at 40 C.F.R. § 122.3(a),  excluding certain discharges incidental to the normal operation of vessels from the requirement to obtain an NPDES permit. The petition alleged that: vessels are “point sources” requiring NPDES permits for discharges to U.S. waters; that EPA lacks authority to exclude point source discharges from vessels from the NPDES program; that ballast water must be regulated under the NPDES program because it contains invasive plant and animal species as well as other materials of concern (e.g., oil, chipped paint, sediment and toxins in ballast water sediment); and that enactment of CWA section 312(n) (Uniform National Discharge Standards, also known as the UNDS program) demonstrated Congress’ rejection of the exclusion.

In response to the 1999 petition, EPA prepared a detailed report for public comment: Aquatic Nuisance Species in Ballast Water Discharges: Issues and Options (September 10, 2001).  See 66 FR 49381 (September 27, 2001).  After considering the comments received, EPA declined to reopen the exclusion for additional rulemaking, and denied the petition on September 2, 2003.  EPA explained that since enactment of the CWA, EPA has consistently interpreted the statute to provide for NPDES regulation of discharges from industrial operations that incidentally occur onboard vessels (e.g., seafood processing facilities or oil exploration operations at sea) and of discharges overboard of materials such as garbage, but not of discharges incidental to the normal operation of a vessel (e.g., ballast water). EPA further explained that Congress had expressly considered and accepted the Agency’s regulation in the years since its promulgation, and that Congress chose to regulate discharges incidental to the normal operation of vessels through programs other than CWA section 402 permitting.  Thus, it was EPA’s understanding that Congress had acquiesced to EPA’s long-standing interpretation of how to implement the CWA’s “vessel or other floating craft” provisions.

After EPA’s September 2003 denial of the petition, a number of groups filed a complaint in the U.S. District Court for the Northern District of California.  See Nw. Envt’l Advocates et al. v. EPA, 2005 WL 756614 (N.D. Cal.). The complaint was brought pursuant to the Administrative Procedure Act (APA), 5 U.S.C. § 701 et seq., and set out two causes of action.  First, the complaint challenged EPA’s promulgation of 40 C.F.R. § 122.3(a), an action the Agency took in 1973.  The second cause of action challenged EPA’s September 2003 denial of the petition to repeal the exclusion at 40 C.F.R. § 122.3(a).

On March 30 2005, the District Court determined that the exclusion exceeded the Agency’s authority under the CWA, and granted summary judgment to the plaintiffs:

“The Court DECLARES that EPA’s exclusion from NPDES permit requirements for discharges incidental to the normal operation of a vessel at 40 CFR 122.3(a) is in excess of the Agency’s authority under the Clean Water Act.”

After this ruling, the District Court granted motions to intervene on behalf of the Plaintiffs by the States of Illinois, New York, Michigan, Minnesota, Pennsylvania, and Wisconsin, and on behalf of the Federal Defendant by the Shipping Industry Ballast Water Coalition.  Following submission of briefs and oral argument by the parties and intervenors, the District Court issued a final judgment in September 2006 providing that:  “The blanket exemption for discharges incidental to the normal operation of a vessel, contained in 40 CFR 122.3(a), shall be vacated as of September 30, 2008.”  This means that, effective September 30, 2008 (if the order is not overturned or altered on appeal), discharges incidental to the normal operation of vessels currently excluded from NPDES permitting by that regulation, will become subject to CWA section 301’s prohibition against discharging, unless covered under an NPDES permit. The CWA authorizes civil and criminal enforcement for violations of that prohibition and also allows for citizen suits against violators.

Because the United States respectfully disagrees with the District Court’s decision, on November 16, 2006, EPA filed an appeal in the U.S. Court of Appeals for the Ninth Circuit. Oral argument was held on August 14, 2007, and a decision is pending.  Additional material related to the lawsuit is contained in the docket accompanying the proposed permits and fact sheets.  If the Ninth Circuit reverses or otherwise modifies the District Court’s decision on appeal, the draft permits or final permits may be terminated, reopened, or modified, as appropriate.  

2.2 DESCRIPTION OF THE PROPOSED ACTIONS
The proposed VGP and RGP will cover vessel discharges in all states and territories, regardless of a state’s NPDES authorization status.  Because the proposed permits are different in scope and content, their descriptions are presented below in separate sections.  Information about the proposed permits is largely taken from the VGP and RGP fact sheets.
2.2.1 VGP Description

The proposed VGP would provide a mechanism for controlling the discharge of pollutants incidental to the normal operation of commercial and large recreational vessels (those greater than 79 feet or 24.08 meters) that are operated as a means of transportation on inland waters and the territorial seas of the United States.  EPA estimates that there will be approximately 91,000 U.S. flagged vessels that may seek coverage under this permit.  Additionally, EPA estimates that there are approximately 7,000 additional foreign flagged vessels that may need coverage under the proposed VGP.

2.2.1.1 Discharges covered by the VGP

The discharges eligible for coverage under the proposed VGP are those discharges incidental to the normal operation of a vessel.    Discharges incidental to normal operation include deck runoff from routine deck cleaning, bilgewater from properly functioning oily water separators, and ballast water.  Some potential discharges are not incidental to the normal operation of a vessel.  For example, intentionally adding used motor oil to the bilge will result in a discharge that is not incidental to the normal operation of a vessel.  Furthermore, any discharge resulting from a failure to properly maintain the vessel and equipment, even if the discharge is of a type that is otherwise covered by the proposed permit, is not eligible for permit coverage.  

The 28 discharges covered by the proposed VGP include those listed in Part 1.2.2 of the proposed VGP, with the exception of those discharge types considered ineligible under Part 1.2.3.  Specifically, the following discharges are covered by the proposed VGP:

· Anti-fouling Leachate from Anti-fouling Hull Coatings 

· Aqueous Film Forming Foam (AFFF)

· Ballast Water

· Boiler/Economizer Blowdown

· Bilgewater
· Cathodic Protection

· Chain Locker Effluent

· Controllable Pitch Propeller Hydraulic Fluid

· Deck Washdown and Runoff 

· Distillation and Reverse Osmosis Brine

· Elevator Pit Effluent

· Exhaust Gas Scrubber Wash Water Discharge

· Firemain Systems

· Freshwater Layup

· Gas Turbine Water Wash

· Graywater

· Graywater Mixed with Sewage from Vessels 

· Motor Gasoline and Compensating Discharge

· Non-Oily Machinery Wastewater

· Refrigeration and Air Condensate Discharge

· Rudder Bearing Lubrication Discharge

· Seawater Cooling Overboard Discharge (including non-contact engine cooling water; hydraulic system cooling water, refrigeration cooling water)

· Seawater Piping Biofouling Prevention

· Small Boat Engine Wet Exhaust 

· Stern Tube Oily Discharge

· Sonar Dome Discharge

· Underwater Ship Husbandry

· Welldeck Discharges
2.2.1.2 Obtaining Authorization under the VGP

The process for obtaining authorization under the proposed VGP, apart from meeting the VGP Part 1.2.2 eligibility requirements, will depend on the type of vessel.  If the vessel is greater or equal to 300 gross registered tons or the vessel has the capacity to hold or discharge more than 8 cubic meters (2113 gallons) of ballast water, the operator would be required to complete an Notice of Intent (NOI) in accordance with Part 10 of the proposed permit by the deadlines listed in Table 1 of the proposed VGP.
  If the vessel is less than 300 gross registered tons and does not have the capacity to hold or discharge more than 8 cubic meters (2113 gallons) of ballast water, the operator does not need to submit an NOI.  Instead, the operator of such a vessel would automatically receive coverage under the permit and would be authorized to discharge in accordance with the conditions in the permit.

2.2.1.3 VGP Technology-Based and Water Quality-Based Effluent Limits

Once covered, the permittee would be responsible for complying with all effluent limits, inspection, monitoring, reporting, documentation and other requirements specified in the proposed VGP permit.  All vessels authorized under the proposed VGP are required to meet the technology-based effluent limits in VGP Part 2.1, while additional limits apply (See Part 2.2 of the VGP) if the vessel operator engages in certain types of discharge activities (e.g., deck washdown and runoff, and discharge of ballast water) or the vessel is one of several types that is subject to class-specific limitations (See Part 5 of the VGP).  

The technology-based effluent limits include proper storage of onboard materials, including additional measures for storage of toxic and industrial materials, and compliance with any applicable U.S. Coast Guard regulations that establishes specifications for safe transportation, handling, carriage, and storage of pollutants.  The VGP places restrictions on the discharge of oil, and notes that discharges of other constituents must comply with other federal laws and regulations, including the Act to Prevent Pollution from Ships (33 U.S.C. §§ 1901-1912), the Oil Pollution Control Act (33 U.S.C. §§ 2701-2720), and Title III of the Marine Protection, Research and Sanctuaries Act (33 U.S.C. §§ 1402-1421).  Furthermore, each of the 28 authorized discharge streams have additional, discharge-specific requirements such as using non-toxic and phosphate free soaps for deck washdowns that will result in a discharge.  Vessels that have ballast water tanks must manage the ballast water, primarily through exchange or treatment, as well as meet additional restrictions when operating in or near marine sanctuaries, marine preserves, marine parks, and other waters listed in Part 12.1 of the VGP.  Specific requirements will minimize both the amount of graywater produced and discharged, and additional restrictions will limit graywater discharges in or near impaired waters.  All equipment related to these 28 discharges must be maintained in proper working order.  Additionally, all vessels would be required to meet the water quality-based requirement in Part 2.3 to control their discharges “as necessary to meet applicable water quality standards” (See Part 2.3.1 of the VGP), and some may be subject to additional limits for discharges to impaired waters.  

If a problem is identified during permit coverage (e.g., the permittee becomes aware, or EPA determines, that the control measures used are not stringent enough to meet applicable water quality standards), the permittee would be required to conduct a corrective action process to eliminate the problem and to ensure that it will not be repeated.  See Part 3 of the VGP.  Actions requiring relatively simple adjustments must be complete within two weeks.  Actions requiring new equipment parts must be complete within three months, and actions requiring large or comprehensive repairs or renovations that can only be completed while the vessel is in dry dock must be complete before the vessel is re-launched from dry dock.  These timeframes do not provide the vessel operator shelter from enforcement for a permit violation that continues  between discovering and fixing the problem.  In addition to a discharge violation, any failure to follow the established corrective action timeframes is also a permit violation.  

Additional requirements are imposed while operating in waters federally-protected for conservation purposes, such as National Marine Sanctuaries or National Parks.  (See Part 12 of VGP for listed waters).  These requirements apply to discharges that can be  temporarily eliminated or controlled for a specific period of time, or those discharges that can be activated only while the vessel is  operating  outside of these sensitive areas.    

2.2.1.4 Inspections, Monitoring, & Recordkeeping Under the VGP
Under Part 4.1.1 of the proposed VGP, all permittees are required to conduct routine visual inspections, including collecting and analyzing a quarterly sample of discharge streams for visible materials of concern, including discoloration, visible sheens, suspended solids, floating solids, foam, or changes to clarity.  Permittees are also required to conduct an annual comprehensive inspection of the vessel under Part 4.1.3 of the proposed VGP, with specific emphasis on those areas most likely to result in a discharge likely to cause or contribute to exceedences of water quality standards or violations of effluent limits established in the proposed VGP.  Records must be maintained, under Part 4.2 of the proposed VGP, of findings from these inspections, as well as any required analytical monitoring results, effluent limit violations or other noncompliance, and corrective actions taken.  Additional recordkeeping requirements apply if the vessel is equipped with ballast water tanks.  See Part 4.3 of the VGP.  In addition, permittees must report to EPA once per year any instances of noncompliance.  See Part 4.4.1 of the VGP.  

EPA is also proposing that certain types of vessels must conduct targeted monitoring.  For instance, some
 large and medium-sized cruise ships are required to take at least 5 samples over a 30 day-period that are representative of the treated effluent to be discharged.  The samples must be analyzed for BOD, total suspended solids, pH, and total residual chlorine to demonstrate the effectiveness of their graywater treatment systems prior to entering waters subject to the permit.  (See Part 5.1.2.2.1 and 5.2.2.2.1 of the VGP).  The same monitoring must be conducted at least twice a year to ensure the system continues to operate according to the required standards.  Monitoring data must be submitted to EPA according to Part 5.1.2.2.3 of the VGP.  Some operators of such cruise ships are also required to demonstrate that their treatment systems can meet the graywater discharge standards in Part 5.1.1.1.2 or 5.2.2.2.3 of the VGP prior to entering into waters of the U.S., and to record estimates of the discharge of all untreated graywater.  Monitoring requirements also apply to vessels equipped with experimental ballast water treatment systems (See Part 5.8.1 of the VGP).
2.2.2 RGP Description

The proposed RGP applies to all recreational vessels and uninspected passenger vessels that sail in waters of the U.S. and are less than 79 feet (24 meters) in length, measured from bow to stern, excluding any attachments or extensions.  Recreational vessels are vessels manufactured or operated primarily for pleasure or leased, rented, or chartered to another for pleasure (46 U.S.C. § 2101(25).  Recreational vessels include, but are not limited to, motorboats, sailboats, recreational fishing boats, personal watercraft, rowboats, canoes, and kayaks.  Under the proposed RGP, vessel owner/operators need only to comply with the provisions of the permit that are applicable to their vessel.  For instance, non-motorized vessels would not need to implement any BMPs for fuel control or oil discharge.

The proposed RGP also applies to uninspected passenger vessels that are less than 79 feet in length whose operation includes sailboats for-hire, charter-fishing vessels engaging in hook-and-line fishing, and personal watercraft for hire.  For purposes of the proposed RGP, the types of vessels that are not considered “uninspected passenger vessels,” and are therefore are covered by the VGP rather than the proposed permit, include, but are not limited to, commercial fishing vessels, commercial ferries, tug boats, freighters, water taxis, and small cruise ships.  Recreational vessels greater than or equal to 79 feet in length, as described in the RGP, would not be eligible for coverage under the proposed permit.  Instead, these vessels would be required to seek coverage under the VGP or an individual NPDES permit.  The larger a recreational vessel is, the more characteristics it has in common with commercial vessels as opposed to smaller recreational vessels, and at 79 feet and greater, recreational vessels will have space available for pollution control equipment and will often have a professional crew, increasing their capacity to comply with a more complex permit.  EPA used the cut-off of 79 feet to be consistent with other existing U.S. Coast Guard regulations: once a vessel is 79 feet in length, the vessel must be assigned tonnages under the International Convention on Tonnage Measurement of Ships.  46 U.S.C. §§ 14101 et seq.; 46 C.F.R. Part 69.     
According to the National Marine Manufacturers Association (NMMA) (2006), there are approximately 17.73 million recreational vessels, including outboard motorized boats (8.53 million), inboard motorized boats (1.12 million), sterndrive boats (1.72 million), sailboats (1.56 million), personal watercraft (1.22 million) and others, including small non-motorized boats such as canoes and kayaks (3.58 million).  During any given year, approximately 80% of these vessels are active in U.S. waters.  Approximately 96% of these vessels are smaller than 26 feet in length.  There are approximately 800 U.S. flagged recreational vessels of 79 feet or greater.  At this time, EPA is unable to determine how many internationally flagged recreational vessels greater than 79 feet sail in U.S. waters.

2.2.2.1 Process to Obtain Authorization Under the RGP 

Recreational vessels would be authorized under the proposed RGP without submitting a NOI, so long as the vessels meet all the eligibility requirements.  Under the NPDES regulations at 40 C.F.R.§ 122.28(b)(2)(v), a permittee may “be authorized to discharge under a general permit without submitting a notice of intent where the Director finds that a notice of intent requirement would be inappropriate.”  When deciding whether permittees must submit NOIs to be covered under a general permit, the director must consider 6 factors:

1. The type of Discharge;

2. The expected nature of the discharge;

3. The potential for toxic and conventional pollutants in the discharges;

4. The expected volume of the discharges;

5. Other means of identifying discharges covered by the permit; and 

6. The estimated number of discharges to be covered by the permit.

After consideration of these factors, EPA has determined that at this time it is unnecessary to require NOIs from recreational vessels.  For a discussion of these factors, please See Part 3.2 of the RGP factsheet.

2.2.2.2 Discharges covered by the RGP

Discharges incidental to the normal operation of a recreational vessel include graywater, bilgewater, and deck runoff.  Like the proposed VGP, discharges that are not incidental to the normal operation of a recreational vessel, and are not covered under the proposed RGP, include: garbage or trash and discharges currently or previously covered by another permit.

The volume of the discharges from each recreational vessel will, in most cases, be extremely small, although there may be localized areas where cumulative impacts from boaters may be more significant.  Furthermore, recreational boaters keep their boats in the water an average of 31 days per year, and fewer days in the water means a lower volume of discharge.  The key discharges for recreational boaters are: anti-fouling hull leachate, oily bilgewater, other hydrocarbon byproducts, water used for engine coolant, graywater, and potential aquatic nuisance species discharges.  Small, non-motorized vessels, such as small sailboats, canoes, and kayaks, may or may not have anti-fouling paint, will not have graywater, and will not generate hydrocarbon byproducts.

2.2.2.3 RGP Technology-Based and Water Quality-Based Effluent Limits

Once covered, the permittee would be responsible for complying with all effluent limits in the permit that are applicable to their vessel.  Permittees would also be required to comply with other applicable Federal laws  (See Part 2.1 of the RGP).  All vessels authorized under the proposed permit would be required to meet requirements in the following categories:  (1) general requirements (Part 2.1.1); (2) fuel management (Part 2.1.2); (3) trash management (Part 2.1.3); (4) cleaning of decks and hulls and prevention of the transport of visible living organisms (Part 2.1.4); (5) vessels with anti-fouling paint (Part 2.1.5); (6) engine and oil control (Part 2.1.6); and (7) graywater (Part 2.1.7).  These required Best Management Practices (BMPs) include using oil absorbent materials while fueling the vessel; using an appropriate trash receptacle onboard; using non-toxic and phosphate free soaps and cleaners; and thoroughly cleaning a trailered boat before transporting it to another waterbody.  The proposed permit also contains a list of “encouraged best management practices” covering activities such as the discharge of graywater, waste recycling, vessel cleaning, maintenance, and repair.  These BMPs include using soaps and cleaners sparingly and packing food in reusable containers to minimize wastes generated onboard  (See Part 3 of the RGP). 

Additionally, all vessels would be required to meet the water quality-based requirement in RGP Part 4.10 to control their discharges “as necessary to meet applicable water quality standards.”  If a problem is identified during permit coverage (e.g., the permittee becomes aware, or EPA determines, that the control measures used are not as stringent as necessary to meet applicable standards), the permittee may be subject to additional, more restrictive limitations, or EPA may require the affected vessel operator to obtain coverage under an individual permit.

2.2.2.4 Inspection and Monitoring Authority Under the RGP
As a condition of coverage under the proposed RGP, each permittee must allow EPA or an authorized representative to:

1. Inspect any vessel, equipment (including monitoring and control equipment), practices, or operations regulated or required under this permit; and

2. Sample or monitor, for the purpose of assuring permit compliance or as otherwise authorized by the CWA, any substances or parameters at any location  (See Part 4.4 of the RGP).

EPA may also exercise its authority under section 308 of the CWA, to enter, access, inspect, sample, monitor, and obtain information to verify compliance with the 
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3.0 ACTION AREA

3.1 DESCRIPTION OF THE ACTION AREA


The term action area is defined as all geographic areas affected directly and indirectly by the federal action.  See generally 50 C.F.R. § 402.02.  There may be direct and indirect effects of activities associated with the proposed general permits in all streams, wetlands, rivers, lakes, estuaries, and coastal marine environments into which vessels discharge pollutants incidental to their normal operation.  Pollutant discharges from vessels regulated by the proposed general permits may also generate impacts to select areas of shallow groundwater located beneath riparian habitats, as well as to intertidal shorelines. 

EPA assumes that the impacts of the proposed actions will not affect terrestrial environments removed from waters, although pollutant discharges from vessels regulated by the proposed general permits could impact terrestrial organisms that use aquatic environments for breeding, foraging, migration and other life cycle purposes.  EPA also expects that the proposed actions will not produce atmospheric effects.

Based on the scope and nature of the proposed federal actions, the action area for the general permits includes “waters of the United States,” as defined in 40 C.F.R. § 122.2.  That provision defines “waters of the United States” as certain inland waters and the territorial sea, which generally extends three miles from shore.
  Note that the CWA does not require NPDES permits for vessels or other floating craft operating beyond the territorial seas, i.e., in the contiguous zone or ocean.  See CWA section 502(12)(B) and 40 C.F.R. § 122.2 (definition of “discharge of a pollutant”).  This permit, therefore, does not apply in such waters.

Because of the extensive scale of the action area, as well as the geographical and biological variations of the individual environments located within the action area, EPA has segregated the “waters of the United States” (i.e. the action area) into three ecosystems: marine, estuarine and freshwater.  These ecosystems are then grouped by regions in order to aid in the ease and accuracy of analyzing the potential effects of the proposed actions.

The remaining sections herein describe the ecological, physical, and geographic characteristics of the three ecosystems, and explain the regional grouping of these ecosystems.

3.2  ECOSYSTEMS WITHIN THE ACTION AREA

Aquatic ecosystems are dynamic in nature, consisting of interdependent relationships among the physical, chemical, and biological components of the system.  Analysis of aquatic ecosystems involves consideration of the structure and function of these ecosystems as a whole, as well as the ecological value and roles played by specific habitats and organisms.  Ecosystem structure and function refers to the complex processes that define the ecology of a system, including predator-prey relationships, grazing, nutrient cycling, and other interactions.  

The remaining portions of section 3.2 provide a general discussion of aquatic ecological principles, and a description of the basic functional components and regional variations within marine, estuarine, and freshwater ecosystems of the United States.  Topics include a general description of the biological structure (organisms) and the basic functional components (food web and habitat interactions) within the ecosystems.  In addition, the non-living components of the ecosystem, including the physical and chemical properties of aquatic ecosystems, is presented.  Given the complexity and spatial and temporal variability of aquatic ecosystems, it is useful to delineate boundaries when defining baseline conditions.  Aquatic ecosystems are divided into three major categories (marine, estuarine, and freshwater) based on ecological, physical, and geographic characteristics.  It is important to note, however, that there are often critical interactions between terrestrial environments and aquatic ecosystems.  These relationships will be presented where relevant.

3.2.1 Marine Ecosystems 

The affected United States marine ecosystems lie within the CWA territorial sea, which as discussed above, generally extends 3 nautical miles from the shoreline.  These ecosystems support typical marine biota, and are defined by elevated salinity (~35 ppt) (Cowardin et al. 1979).  They are exposed to the waves and currents of the open ocean, and include sandy beaches, shallow coastal bays that lack freshwater inflow from rivers and streams, and exposed rocky coasts that provide little or no shelter from wind and waves. A large number of these marine ecosystems, including waters within the action area, have been highly invaded by Aquatic Nuisance Species (ANS).  

Seawater is characterized by a range of environmental properties, such as salinity, temperature, and turbidity, which vary from region to region.  The seasonal and spatial variation in water temperature reflects the influence of the local climate, circulation patterns of ocean currents, latitude, distance from shore, and depth.  Turbidity is a measure of suspended solids in the water column reflecting water clarity.  It varies depending on depth, distance from the shoreline, and sources of suspended solids.  In open ocean waters, which are generally not affected by these factors, turbidity is generally much lower.  Marine ecosystems have varying substrates, ranging from muddy and sandy bottoms to rocky shoreline cliffs and these substrate types affect local turbidity.  
3.2.1.1 Habitats and Organisms

Marine environments can be divided into two major categories: benthic (seafloor) and pelagic (overlying water).  The littoral (tidal) area contains the intertidal zone (high tide to low tide) and subtidal zone (0 to 200 meters deep).

In marine ecosystems of the tropics and southern temperate areas, coral reefs, mangroves, and seagrass beds play a crucial role in biodiversity and marine life production.  Temperate marine ecosystems include a wide variety of commercially important species, such as shrimp, crabs, lobsters, cod on the East Coast, and salmon and crab on the West and Alaskan coasts.  In the arctic regions of Alaska, marine systems include critical plankton populations that form the biological foundation for populations of fish and marine mammals.
The structure and function of the habitats within marine ecosystems are complex and not always defined by physical boundaries.  For example, these habitats can incorporate land-based organisms, such as terrestrial birds that may fly to the pelagic zone to feed, or terrestrial predators, which may forage at the shoreline.  Complex interactions are common, both within the marine ecosystem and between ecosystems.

3.2.1.2 Subtidal Benthic Environment

Benthic environments contain the organisms living on the substrate and within the sediments.  Soft bottom sand and mud substrates dominate the continental shelf, and include unvegetated communities and seagrass beds.  Rocky bottoms are either submerged extensions of rocky shores or outcrops of varying size, which provide anchors for organisms.  Organisms inhabiting these areas can be classified into two major categories: epifauna (organisms that live on or are associated with the surface of the substrate), and infauna (organisms that live within the substrate).  Epifaunal organisms dominate rocky bottoms, while infaunal organisms dominate soft bottoms.  

Extensive areas within the subtidal benthic zone in the United States lack vegetation.  This predominantly unvegetated environment consists of four major taxonomic groups of various infaunal and epifaunal organisms: polychaetes, crustaceans, echinoderms, and mollusks.  Although this zone lacks vegetation, diatoms (phytoplankton) and detritus from nearby seagrasses and algae beds all provide food.  A wide range of vertebrate and invertebrate organisms, such as carnivorous bottom fish (rays and flatfish), as well as sea turtles and marine mammals, feed upon benthic invertebrates. 

Subtidal rocky surfaces are not as abundant as soft bottom substrates, but they are common in some regions of the United States, such as the Northeast and Pacific Northwest.  These hard substrates in the subtidal zone are generally densely covered with low-growing plants and stationary filter-feeding animals.  Organisms in this habitat can be divided into two major groups: colonial encrusting species, or single individuals that settle together to form large clumps of species.  These communities are protected in some regions by large kelp forests.  

There are two major types of aquatic plant communities that inhabit the subtidal benthic environment of marine ecosystems: seagrass beds and kelp forests.  Because of their extensive areas and high densities, seagrass beds have high productivity and provide a large portion of the total primary production of inshore waters.  The beds are habitats for large numbers of organisms, including burrowers and motile animals.  Furthermore, birds, fish, sea urchins, and sea turtles use the seagrass beds to escape predation and to graze.  Extensive seagrass beds exist in many ecosystems, although declines have been measured in many areas, generally due to human activities.  Kelp forests are mainly found along hard-bottom, rocky shorelines of the United States and consist of large brown algae (Nybakken 1993).  These forests are located throughout a large part of the cold temperate regions, including the north Atlantic and Pacific coastlines.  They form an extensive habitat composed of several vertical layers, which provide distinctive niches for a wide variety of marine organisms.  

The marine invertebrate populations of the United States are extensive, and span a wide variety of taxonomic groups, including macroinvertebrates, mollusks and crustaceans, as well as many zooplankton, copepods and amphipods.  These organisms can be good indicators of watershed health because they are influenced by the concentration of oxygen, nutrients and toxic chemicals, as well as habitat quality.
Another ecosystem within the subtidal zone is coral reefs.  The United States has jurisdiction over coral reefs covering an estimated 7,600 square miles in the tropical-subtropical belt (NOAA 2002).  Warm water coral reefs are among the largest living biological systems in the world, and their survival is dependent on key biological and physical factors such as temperature, light, turbidity, and salinity.  Coral reefs provide foraging habitat and shelter to thousands of species of flora and fauna.  Additionally, cold-water corals, sometimes referred to as deep-sea corals, may be found as solitary individuals, or they may form both reef-like structures and thickets that provide habitats for numerous species.  These corals, such as Lophelia pertusa and Paragorgia arborea, are found in cold oceanic waters worldwide, and have been documented anywhere from near the surface to 1,000 meters in depth, but are most commonly found between 200 and 400 meters in depth (lophelia.org).  

3.2.1.3 Intertidal Environment

The intertidal zone is the area where the ocean meets the shoreline, between the upper reaches of water at high tide and the lower reaches of water at low tide.  Wave and tidal action contribute to a wide array of environmental factors that make the intertidal zone a physically challenging place for its inhabitants, and determine the geographic limits of its organisms.  The upper intertidal zone, which is exposed to air for much of the day, is typically occupied by few species, whereas the lower intertidal zone, usually submerged during both high and low tide, is populated by many organisms.  The intertidal habitat can be divided into three sub-types: rocky, sandy, and muddy shorelines.  Muddy shorelines are discussed in Estuarine Ecosystems. 

Rocky intertidal shores – common in the northern Atlantic and Pacific Oceans, Alaskan waters, the Pacific Islands waters, and the Caribbean waters of the United States – can be classified according to their flora and fauna.  The uppermost zone, the supralittoral fringe or spray zone, is barely reached by the ocean’s salty spray and only the highest tides and winter storm waves flood this area.  This area is a habitat for periwinkles, limpets, barnacles, and lichens.  The middle part of the intertidal zone, the midlittoral zone, is habitat for periwinkles, limpets, chitons, crabs, barnacles, and mollusks.  Below the midlittoral zone is the infralittoral fringe, which extends from the lowest low tide to the upper limit of large kelp.  This zone includes sea stars, sea urchins, small fish, and different types of algae.

Sandy shores are a common feature throughout United States coastlines.  In this habitat, primary producers are limited to benthic diatoms and free-floating phytoplankton.  Because there is little primary production, infaunal and epifaunal animals must rely on food from phytoplankton, organic debris, or other animals.    

Wetlands are a combination of terrestrial and aquatic ecosystems. Wetlands are somewhat rare along shorelines of the marine environment, but are very common in estuaries and inland waters.  They are lands where water saturation is the dominant factor determining the nature of soil development and the types of plant and animal communities.  Water sources include rivers, lakes, ocean areas, or wet spots.  Wetlands provide habitat for a diverse array of species, including fish, crabs, shellfish, and birds (particularly waterfowl and wading birds).  Also, they provide services such as nursery areas, flood mitigation, water filtering, and food.  The importance of wetlands to fish and wildlife is reflected by the large proportion of threatened and endangered species that require wetland habitats.  Some of these species have potential commercial value.  In addition, the biological diversity of natural resources found in wetlands is critical for research, education, and recreational activities (USEPA 2004).  Wetlands also have public value for stormwater abatement, aquifer recharge, water quality improvement, aesthetics, and general subsistence.

3.2.1.4 Water Column (Pelagic) Environment 

The first trophic level of the water column consists of thousands of species of bacteria and plankton.  The distribution of plankton in United States. marine waters is highest off the continental shelf and in temperate inshore waters, which span both the east and west coastlines. Planktonic organisms are divided into two primary types: phytoplankton and zooplankton.  Phytoplankton are responsible for most of the photosynthetic activity in the oceans.  Zooplankton, the heterotrophic animal of plankton, include a variety of species that mainly feed on other copepods and phytoplankton.  

Small marine animals feeding directly upon plankton in the water column comprise the intermediate links in the marine food web and include free-swimming macroinvertebrates such as jellyfish and small pelagic fish.  In turn, these small animals provide prey to larger marine animals such as fish, seabirds, sea turtles, and marine mammals.  Large marine fish are at the top trophic level of marine food webs, fulfilling a critical function in marine ecosystems, both ecologically and economically.  

Ecologically, marine fish are vital to the marine food web as upper trophic level carnivores that prey on smaller fish and invertebrates.  Even though seabirds are not part of the water column community, they are upper-trophic carnivores whose diet consists of water column organisms. As part of the terrestrial food web, marine fish serve as prey to upper trophic birds such as gulls and terns.  There are a large number of seabird species, and they spend the majority of their time living and feeding on the open ocean, coming to land only to breed and feed their young.  They are an important structural link in marine ecosystems because they are physically capable of flying long distances to forage and nest and often utilize all habitats of marine ecosystems.

3.2.2 Estuarine Ecosystems

Estuarine ecosystems are habitats where fresh and marine waters mix, for example, where a river or stream meets the ocean.  The unique physical and chemical characteristics of estuaries are influenced by the tides and the mixing of fresh and seawater.  Estuarine ecosystems are located along all coasts.  The numerous estuarine habitats of the United States are well distributed throughout the climatic zones, and vary in size.  This unique environment supports a variety of wildlife and fisheries, which contribute substantially to the economy of the United States (USEPA 2005).

Estuaries usually have greater temperature and salinity variations than marine waters.  As a result, estuarine species are characterized by their tolerance to broad fluctuations in their physical environment.  The influx of freshwater, sediment, and nutrients from the land mixes with the salty oceanic waters containing additional nutrients to create a highly productive ecosystem.  Thus, estuaries play a critical role as foraging grounds and nurseries for marine species, including some commercially important fish and crustaceans.  Common species found in estuaries include algae, marsh grasses, mangrove trees (in the tropics), and a variety of fish, worms, oysters, and crabs.
3.2.2.1 Physical Environment 

Estuaries are commonly semi-enclosed areas, which  form  bays, shallow lagoons, coastal plain estuaries, coastal plain salt marshes, and fjords.  The salinity profile of a typical estuary varies greatly over time, and depends on tidal cycles, rainfall, drainage slopes, soil texture, vegetation, water table depth, fresh water influx, and fossil salt deposits.  Because salt water is denser than fresh water, it sinks and flows along the bottom, forming a salt wedge, or picnocline, with the less dense freshwater flowing  along the surface.  

Water temperatures within estuaries can fluctuate considerably on diurnal and seasonal cycles.  Estuaries can heat up or cool down more quickly than larger water bodies because of their relatively large surface area and fairly shallow depth.  Furthermore, the freshwater input can also raise or lower the temperature of an estuary. 

Suspended sediments, detritus, and plankton influence the turbidity of an estuary.  Freshwater inputs often carry high levels of suspended particles, and can contribute to the fine estuarine sediments.  As the suspended particles in the fresh water meet the salt water, they aggregate and form a zone called the turbidity maximum.  Further from shore, these aggregated particles begin to settle out and form rich sediment.  Wind speed, water current, human and wildlife activity, and estuary type play additional roles in turbidity levels.

Estuaries receive more nutrient inputs per unit surface area than any other type of ecosystem (NRC 1993) because of their semi-restricted nature, the continual ebb and flow of tides, and the inflow of sediment from upland sources.

3.2.2.2 Habitats and Organisms

As with marine ecosystems, the ecological structure of estuaries can be divided into three subsystems or habitats: subtidal benthic, intertidal, and pelagic.  

The physical elements and organisms of these habitats have unique, yet interdependent functions that comprise the overall estuarine ecosystem.  The subtidal benthic habitats are associated with the bottom substrate past the intertidal area and are permanently submerged by tidal water.  Subtidal organisms function on or within the floor of the estuary and include many types of sea grasses, seaweeds, bacteria, fungi, nematodes, mollusks, crustaceans, and mussels.  

Intertidal habitats include the area between high and low tide marks, and their exposure to air varies depending on the tide cycle.  Plant species found within the intertidal zone of the estuary generally include leafy grasses or red mangrove trees.  Animals within the intertidal zone, such as polychaetes, gastropods, and filter feeders, usually forage for food along the bottom. 

The pelagic habitat encompasses the water column portion of the estuary.  The plankton populations of the water column vary with current, salinity, temperature, and tides.  Fish that utilize the estuaries tend to migrate into the marsh during high tides. 

3.2.2.3 Subtidal Benthic Environment

Subtidal benthic organisms function on or within the floor of the estuary.  This habitat can support a vast array of organisms, all of which play a role in the healthy functioning of the ecosystem.  Organisms inhabiting the benthic region of an estuary can be classified as infauna, epifauna, or demersal (bottom-dwelling fish that feed on other benthic organisms).  Typical estuarine benthic infauna can include protozoa, bacteria, mollusks, worms, and crustaceans, and these types of organisms occupy several trophic levels in the estuarine food web. 

Diatoms and other species act as primary producers, creating their own nourishment using sunlight.  Primary consumers feed on plankton, detritus, and benthic algae, while secondary consumers feed on primary consumers.  The bacteria and other infaunal microorganisms act as decomposers, breaking down the waste products of organisms or feeding on dead plant or animal material.  The benthic epifaunal community in a typical estuary consists of oysters, mussels, seagrasses, crabs, sea stars, and snails.  Finally, an estuarine demersal community includes organisms that live or feed on the bottom of an estuary.  

3.2.2.4 Intertidal Environment

The estuarine intertidal subsystem functions as vital habitat to a number of organisms.  These habitats generally range from unvegetated cobble, gravel, sand, or mud beds to productive and emergent wetlands.  

Because species inhabiting the upper portion of an intertidal zone may receive water only through wave splashes and sprays, they must be adapted to long periods of exposure to air. Organisms typically found in upper intertidal zones of estuaries include macroalgae, lichen, snails, limpets, crabs, and microscopic invertebrates and arthropods.  This section of the intertidal zone serves as a feeding area for terrestrial organisms as well.  Estuaries support a variety of terrestrial mammals (e.g., raccoons and opossums) that forage and prey along the shore.  Some shorebirds, wading birds, and raptors live, feed, and reproduce in estuaries.

Muddy shores, a part of the upper intertidal zone, have high concentrations of organic matter and lack significant wave action.  They form in estuaries, bays, lagoons, and harbors.  These low-slope areas are termed mud flats and are unique environments because they have two separate layers where primary production occurs: the superficial layer where diatoms, algae, and seagrasses carry on photosynthesis and a deep, oxygen-depleted layer where bacteria carry on anaerobic respiration.  Primary consumers on muddy shores include polychaetes, nematodes, and bivalves.  These organisms are primary consumers, but unlike herbivores, they feed on bacteria and organic particles, rather than plants.  In turn, they are consumed by carnivorous animals including moon snails, some crabs, fish, and birds.

The middle intertidal zone contains an abundance of barnacles as well as their primary predator, whelks.  A diverse assemblage of seaweed species may found in this area.  Mussels, sea stars, and spiny lobsters thrive in the intertidal zone.  The mammals and birds that exploit the upper intertidal area will also search for food in this area at low tide.

A large variety of species inhabit the lower intertidal zone, partially because it is an easier place to live and feed.  This zone is not as frequently exposed to harsh, changing conditions and remains submerged for the majority of the tidal cycle. Kelp, seaweed species, and seagrass beds thrive in this area, providing food and shelter to a variety of lower intertidal organisms.  Sea stars, snails, and worms are a few of the invertebrates that may inhabit this zone along with clams, sea anemones, sea urchins, and octopuses.  Because this region is almost constantly submerged, many types of fish feed here and use seagrass beds as shelter for their eggs and larvae.  The mammals and shore birds that feed along the shore will not generally venture into this deeper zone, although some species of birds will forage for fish underwater.

Vegetated areas can be found throughout the upper, middle, and lower regions of the intertidal zone.  Aquatic plants serve many critical functions in estuarine ecosystems.  Plants act as a food source for numerous species and play crucial roles in nutrient cycling, water clarity, and erosion control.  Plant habitats can also function as essential shelter for juveniles or other vulnerable organisms.  

Many different groups of birds (49 common shorebird species) can be found in U.S. estuaries and other marine coastal regions.  Waterfowl, such as ducks, geese, and swans, typically nest on the ground near lakes, rivers, or estuaries.  Although not all waterfowl consume fish, they all depend in some way on marine, freshwater, and estuarine systems for their food. Invertebrates found in shallow water or sediment comprise a majority of the shorebird diet.  

3.2.2.5 Water Column (Pelagic) Environment

The water column habitat encompasses the areas of the estuary that are distinct from the shoreline and the floor of the estuary.  Microorganisms, plankton, invertebrates, and fishes inhabit the water column.  As primary producers, phytoplankton are vital to the estuarine food web structure and are consumed by zooplankton as well as higher trophic-level organisms. The abundance and species composition of phytoplankton typically fluctuate seasonally and geographically.  These oscillations and the role of phytoplankton as the base of the food web can influence higher trophic-level species.  When nutrient levels in an estuary are relatively low, diatoms are typically the dominant species of planktonic organism.  

Zooplankton are also an important food source for the larval forms of many fish species, which use the shallow waters in estuaries for nurseries and protection. Major estuarine zooplankton species include copepods, protists, and amphipods.

Estuaries serve as important breeding and nursery habitats for pelagic fish and play a vital role in many commercial and recreational fisheries.  Approximately 75% of the U.S.’s commercially important fish and shellfish depend on estuaries at some stage in their life cycle (NMFS 2006a).  For example, anadromous species such as salmon hatch in upstream areas and migrate to the open ocean as juveniles.  Anadromous species spend a few days to a few months resting, feeding, and physiologically adjusting to the salinity changes in estuarine areas between downstream migration and the open ocean.

3.2.3 Freshwater Ecosystems

3.2.3.1 Physical Environment 

Freshwater is defined as having low salt content, usually less than 0.5 ppt.  The salinity levels of a freshwater body are influenced by climatic (rainfall) and terrestrial (rock and soil weathering) processes. A river’s currents can cause weathering of its riverbanks, releasing salts and other minerals into the water.  Additionally, terrestrial evaporation can leave behind salt which can be washed into a freshwater body during rain events. 

Water temperatures in lakes or ponds can vary with the seasons.  Furthermore, because lakes are relatively still, the water is able to separate into different layers, a process known as stratification.  In warmer seasons, the surface layer is heated by sunlight, while bottom layers remain cold.  Separating these layers is the thermocline, a transition layer which is characterized by its abrupt temperature changes.  During the summer months there is very little mixing between the layers, leading to well-defined boundaries between warm and cold waters.  In the fall, as the surface waters cool, stratification breaks down and water exchange between the layers increases, leading to more uniform water temperatures.  During the colder months, surface waters of temperate freshwater bodies typically freeze over while bottom waters remain fluid.  This seasonal temperature stratification is critical to the long-term survival of freshwater organisms which retreat to deeper waters during the winter. 

River or stream temperature can be extremely variable as well.  The river or stream origin (e.g., glacier, wetland, or spring) dictates its initial temperature.  The character of a river or stream shoreline can also cause temperature fluctuations: a shady shoreline will be considerably cooler than a river fully exposed to sunlight.  Water depth and season can affect overall river temperature in the same way that they affect lakes and ponds.  Finally, the nature of the runoff entering the river from the watershed can influence temperature. 

Many factors can contribute to the turbidity of a river or lake.  Temperature changes can cause turbidity, although this turbidity is transient.  Other factors affecting turbidity can include freshwater inflow, watershed runoff, wave action (if the lake is large), human activity, bottom-feeding fish, and suspended particles.  For example, turbidity increases can be caused by plankton, such as algae, particularly during periods of warmer temperatures, longer daylight, and increased nutrient input.  

3.2.3.2 Habitats and Organisms

The two freshwater ecosystems discussed in this section (lakes and rivers) can be divided into subsystems with unique physical and biological characteristics.  The subsystems maintain a strong relationship with each other and cannot function independently.  Lake and river ecosystems do not usually possess physical boundaries that exclude or include organisms, nutrients, or other resources.  Many organisms are able to move freely between lakes and rivers, and some are able to inhabit estuaries and oceans.  The function of a freshwater ecosystem depends on the interchange of resources with other ecosystems.  However, this interdependence with terrestrial and marine ecosystems makes lakes, rivers, and other freshwater bodies susceptible to ANS. 

3.2.3.3 Lake and Pond Environments

Lake, pond, and some freshwater wetland environments consist of water systems that are fairly tranquil.  Similar to estuarine and marine ecosystems, lakes can be partitioned into distinct biological zones according to their physical structure.  The littoral zone of a lake is closest to the shoreline and is the area where sunlight is capable of penetrating the water, allowing aquatic plants to thrive and contributing to the overall high productivity of the zone.  The pelagic or limnetic zone (water column) of a lake lies beyond the littoral zone, in open water where shoreline processes have less influence and where sunlight may also reach.  The profundal zone lies beneath the level to which sunlight can penetrate and applies only to very deep lakes.  Due to the lack of light and the dominance of decay processes, oxygen levels are too low for sustaining life other than fungi and bacteria.  Finally, the benthic zone of a lake includes the species living on or in the bottom layers of sand or mud whose composition and numbers depend on the amount of available organic matter.  

The benthic organisms (benthos) found in lakes are far more abundant and diverse in the littoral zone than in the profundal zone.  The profundal zone is usually low in species diversity, consisting primarily of decomposers such as bacteria and fungi.   The feeding and digesting activities of benthic organisms serve as important nutrient cycling pathways, providing nitrogen and phosphorus to photosynthetic organisms.  The rates at which the benthos can excrete nutrients also have implications for lake ecosystems, such as influencing the species composition of algae, macrophytes, and decomposers.  Although decomposers can be found in all parts of a lake, they are the dominant organisms in the deeper zones. Microorganisms constitute a vital foundation for most aquatic ecosystem food webs.  

Lake plants can be grouped as emergent, floating, or submergent.  Large plants (macrophytes) are an integral part of a lake’s ecosystem function.  For example, plant leaves and stems can act as substrate for snails or insects, and dragonflies lay their eggs on the plant stems just below the water line.  The dense growth of these plants also provides shelter, spawning, and nursery habitat for many species.  Furthermore, these plants contribute to the diet of some waterbirds and larger mammals.  Many of these plant species, such as hydrilla, waterlettuce, alligatorweed, torpedo grass, and water hyacinth are extremely invasive (McCann et al. 1996).  

Lacustrine (lake-associated) and palustrine (e.g. ponds, marshes, and bogs) freshwater wetlands are situated in topographic depressions.  Organisms inhabiting them may include snails, midges, crayfish, mollusks, clams, algae, and many vascular plants.  These wetlands often contain vegetation such as alder, willow, spruce, maple, ash, oak, and cypress (Cowardin et al. 1979).

3.2.3.4 River and Stream Environments

River and stream environments consist of flowing water systems.  Similar to other aquatic ecosystems, rivers can be divided into zones that differ physically and biologically.  The surface of a river is the top-most zone, consisting of the area from the air-water interface down a few centimeters into the water.  In this zone, gases (e.g., nitrogen, oxygen, and carbon dioxide) are exchanged between the water and the atmosphere.  A river also has a water column zone directly below the surface of the water.  The benthic zone of a river is located at the sediment-water interface, which consists of sediment, rocks, other substrates, and organisms. 

A river system’s benthic community is determined by the material that makes up the bottom of the riverbed and the availability of various microhabitats.  Riverine benthos can range from burrowing macroinvertebrates to organisms that live on the surface of the benthic environment.  These organisms are an important link in the riverine food web, feeding on detritus or plankton found on or in the riverbed and being preyed upon by larger organisms.  The decomposition of dead benthic organisms also adds nutrients back into the benthic environment, which can be exploited by aquatic plants and other animals in the food web.  

Most large plant species are not capable of thriving in a river ecosystem because strong currents can batter their leaves and stems.  However, some species have adapted to the rough environment by attaching themselves to rocks or other substrates or by evolving more hydrodynamic profiles.  Other species grow only along the immediate shoreline, where the current is reduced.  Some riverine macrophytes may alter the velocity and flow of the stream, and provide microhabitats for many organisms (Dodds and Biggs 2002). 

Riverine wetlands occur within a river’s channel and have salinities of less than 0.5 ppt.  Organisms may be adapted to the flowing water environment by having a streamlined shape and strong connections to the substrate.  Organisms in these wetlands may include snails, insects, algae, mollusks, and a wide array of vascular aquatic plants (Cowardin et al. 1979).  

While some fish spend their entire lives in the riverine environment, others migrate between fresh and saltwater ecosystems.  Some anadromous species will spend the majority of their lives in the ocean, only migrating up a river for spawning.  For example, salmon, sturgeon, and striped bass spend their juvenile life in the river before migrating to the ocean.  Conversely, catadromous fish, e.g., the American eel, spend most of their lives in freshwater and move to the ocean for reproduction.  The juvenile catadromous fish will move to freshwater after hatching.  

Microhabitats in a river play a large role in determining where species are found.  Some species prefer inhabiting river pools and other slower-moving areas of a river while other species thrive in the main channel.  Bain and Knight (1996) found that slow-moving shallow areas of a river tend to possess the highest diversity, as well as densities, of fish.  Riverine fish feed on benthic macroinvertebrates and the juveniles or eggs of other fish.  They form one of the highest levels in a riverine food web, and they are also an important recycler of nutrients.  In addition, the decomposition of fish in the river provides food for lower-level organisms, including benthic macroinvertebrates and a variety of decomposers. 

Like lake environments, riverine environments have many physical and biological connections with terrestrial systems.  For example, runoff from upland areas provides a river with copious amounts of nutrients, organic matter, and sediment.  Birds, mammals, and amphibians use the river for a variety of resources, including supplementing their diets by catching fresh fish or by feeding on carcasses.

3.3 REGIONAL GROUPING OF ECOSYSTEMS

In order to allow for additional discussion of the impacts of discharges regulated by the proposed general permits in variable regions of the country, EPA has grouped the ecosystem action areas into seven regions.  As is evident from the previous description of aquatic ecosystems within the action area, the biology and ecology of marine, estuarine and freshwater environments is diverse and often varies even within different parts of the ecosystem.  For example, headwater streams differ from downstream reaches, which in turn differ from lakes and reservoirs.  Furthermore, the habitats and organisms found within each ecosystem, as well as the human and natural stressors on those systems, are not uniform across the entire action area, and may differ depending on the regional location of the ecosystem.  Though EPA is unable to discuss every stream and river in detail, this analysis takes variations in conditions into account by examining the potential effects of the pollutant discharges from vessels regulated by the proposed general permits in each region.  

The seven regions EPA is using in this BE correspond to the United States FWS’s Regions 1-8, and each region may contain various freshwater, marine or estuarine ecosystems (See Table 3.1).  The BE’s effects analysis will focus on analyzing the potential impact of the proposed actions on species and critical habitat located within the regional ecosystems. 

Table 3.1 Corresponding United States Fish and Wildlife Service’s Regions 1-8
	EPA’s Regions
	States Included in EPA’s Regional Groupings
	Corresponding Fish and Wildlife Service Region
	Ecosystems Contained in the Region 

	Northeast Region
	Connecticut, Delaware, Maine, Maryland, Massachusetts, New Hampshire, New Jersey, New York, Pennsylvania, Rhode Island, Vermont, Virginia and West Virginia
	Region 5
	Marine, Freshwater, Estuarine 

	Southeast Region
	Alabama, Arkansas, Florida, Georgia, Kentucky, Louisiana, Mississippi, North Carolina, Puerto Rico/Virgin Islands, South Carolina and Tennessee
	Region 4 
	Marine, Freshwater, Estuarine

	Great Lakes/Big Rivers
	Illinois, Indiana, Iowa, Michigan, Missouri, Minnesota, Ohio and Wisconsin
	Region 3 
	Freshwater

	Mountain Prairie
	Colorado, Kansas, Montana, North Dakota, Nebraska, South Dakota, Utah and Wyoming
	Region 6
	Freshwater

	Southwest Region
	Arizona, New Mexico, Oklahoma and Texas
	Region 2
	Marine, Freshwater, Estuarine

	Pacific Northwest and Alaska
	Idaho, Washington, Oregon and Alaska
	Regions 1& 7 
	Marine, Freshwater, Estuarine

	Pacific Southwest, California and Nevada
	California, Nevada, Hawaii and the Pacific Islands
	Region 8
	Marine, Freshwater, Estuarine


3.4 CHAPTER 3 REFERENCES
Bain, M. B., and J. G. Knight. 1996.  Classifying stream habitat using fish community analyses.  In Proceedings of the Second IAHR Symposium on Habitat Hydraulics, Ecohydraulics 2000. M. Leclerc, H. Capra, S. Valentin, A. Boudreault, and Y. Côté, eds.  Institute National de la Recherche Scientifique-Eau, Ste-Foy, Quebec, Canada.
Cowardin, L. M., V. Carter, F. C. Golet, and E. T. LaRoe. 1979.  Classification of wetlands and deepwater habitats of the United States.  U.S. Department of the Interior, Fish and Wildlife Service, Washington, D.C.

Dodds, W. K., and B. J. F. Biggs. 2002.  Water velocity attenuation by stream periphyton and macrophytes in relation to growth form and architecture.  J. N. Am. Bentholog. Soc. 21(1): 2–15.  Web site: http://www.ksu.edu/doddslab/journalarts/dodds%20and%20biggs%20jnabs%202002.pdf. 

McCann, J. A., L. N. Arkin, and J. D. Williams. 1996.  Nonindigenous aquatic and selected terrestrial species of Florida: Status, pathway and time of introduction, present distribution, and significant ecological and economic effects.  Published on the Internet, March 1996, by the University of Florida, Center for Aquatic Plants, Gainesville.  Web site: http://aquat1.ifas.ufl.edu/mctitle.html. 

National Marine Fisheries Service. 2006.  National Marine Fisheries Service.  Habitat connections: Wetlands, fisheries and economics.  Web site: http://www.nmfs.noaa.gov/habitat/habitatconservation/publications/habitatconections/num5.htm.  Accessed: March 16. 2006.

National Oceanic and Atmospheric Administration. 2002.  The state of coral reef ecosystems of the United States and Pacific freely associated states: 2002.  U.S. Department of Commerce, National Oceanic and Atmospheric Administration.  National Ocean Service/National Centers for Coastal Ocean Science, Silver Spring, MD.

National Research Council. 1993.  Managing wastewater in coastal urban areas.  National Research Council.  National Academy Press, Washington, DC.

Nybakken, J. W. 1993.  Marine Biology: An Ecological Approach.  Harper Collins, New York.

U.S. Environmental Protection Agency. 2004.  America’s wetlands: Our vital link between land and water.  Washington, D.C.  Web site: http://www.epa.gov/owow/wetlands/vital/toc.html. 

U.S. Environmental Protection Agency. 2005.  National coastal condition report II.  EPA-620/R-03/002.  Office of Research and Development/Office of Water, Washington, D.C.  Web site: http://www.epa.gov/owow/oceans/nccr/2005/index.html.

United States Geological Survey. 2006.  Nonindigenous Species Database.  U.S. Geological Service.  Web site: http://nas.er.usgs.gov.

4.0  DESCRIPTION OF SPECIES FOUND WITHIN THE ACTION AREA

4.1 LISTED SPECIES TO WHICH THIS BE APPLIES

Federally-listed aquatic or aquatic-dependent species that have more than limited exposure to “waters of the United States” are assessed in this BE.  From an initial list of 1600 Federally-listed species provided to EPA by the Services, EPA has identified 664 aquatic and aquatic-dependent animal and plant species that have more than limited exposure to “waters of the United States”, and may be affected by the proposed actions.  This list includes 49 mammals, 48 birds, 25 reptiles, 30 amphibians, 131 fish, 28 crustaceans, 41 snails, 89 bivalve mollusks (clams), 39 insects, 2 corals, and 182 aquatic or wetland plants.  The 664 aquatic and aquatic-dependent animal and plant species identified in EPA’s analysis constitute the full range of species that may be affected by the proposed actions.  For these species EPA will also determine whether the proposed actions may affect any of their critical habitats.  A complete list of the Federally-listed aquatic and aquatic-dependent species and their critical habitat is provided in Appendix A.
Appendix B provides a list of 936 species that have limited exposure to “waters of the United States” during all of their important life stages. EPA has determined that those species that have only a limited exposure to water (i.e. terrestrial species) will not be affected by the proposed permit actions, and that it is appropriate for EPA to make a “no effect” finding for such species (See Section 6.1).  In deciding whether a species had only limited exposure to “waters of the United States”, EPA considered each important life stage of the species, the location of the life stages in the environment, the potential routes of exposure at various locations in the environment, and the species’ diet. For example, the Hawaiian hawk (Buteo solitarius) is a small, territorial broad-winged raptor with home ranges in different habitat types varied from 48 to 608 hectares.  It generally occurs solitary or in pairs and is non-migrant.  Its terrestrial habitat(s) include cropland hedgerows (e.g., canefields), hardwood forests (including papaya, guava, and macadamia orchards), and herbaceous grasslands.  It avoids dry scrub areas and prefers either open savanna or denser rain forest.  This species nests in native ohia trees (Metrosideros spp.) 80% of the time (USFWS 1998).  Its adult and immature food habits (carnivore/invertivore) include opportunistic feeding on birds, rodents, and insects, generally hunting from perch (NatureServe, accessed April 2008).  These life characteristics and habits, taken together, indicate that Hawaiian hawk is a terrestrial species that has only a limited exposure to water
4.2 SELECTION OF REPRESENTATIVE SPECIES
As noted in Section 3.3, the geographic and taxonomic scope of the BE analysis is broad.  In consideration of this fact, and to be as expedient as possible, the environmental baseline (Chapter 5) and the effects analysis (Chapter 6), are primarily based on the proposed actions’ potential impacts on a subset of twenty-one of the potentially affected 664 Federally-listed species.  The representative species were selected to reflect the broad range of past, existing, and future environmental conditions likely to be encountered by the species and other taxonomically- and functionally-related species, including water quality conditions.  Most importantly, these species were selected because they are found in the full range of waterbody types and conditions which will be subject to the various commercial and recreational vessel discharges, and contaminants within those discharges, regulated by the proposed permits.  Furthermore, by examining these species in different regions, See Table 3.1, EPA was able to analyze whether there were specific effects that may be unique to species present in any given region due to unique climatic conditions, vessel traffic patterns, numbers of vessels, or other factors. 
EPA selected this subset of species to represent the broad taxonomic groups of all 664 species identified in Table 6.6 (See Section 6.5).  The selected species include: three estuarine/marine mammals (N. right whale, monk seal, and West Indian Manatee); three coastal and inland birds/shorebirds (marbled murrelet, piping plover, and whooping crane); one marine reptile (Kemp’s ridley sea turtle); one freshwater amphibian (Columbia spotted frog); five freshwater, estuarine and marine fish (Chinook salmon, delta smelt, Rio Grande silvery minnow, shortnose sturgeon, and Topeka shiner; this selection represents two species that are anadramous and commercially important: Chinook salmon and shortnose sturgeon); two aquatic and aquatic-dependent insects (Hine’s emerald dragonfly, Northeaster beach tiger beetle); one freshwater crustacean (California freshwater shrimp); one freshwater snail species (Anthony’s riversnail); one freshwater bivalve mollusk (Northern riffleshell); one marine coral species (elkhorn coral) and; one freshwater and one marine aquatic/wetland plant species (Ute ladies tresses orchid and sensitive joint-vetch, respectively).  
EPA believes that the BE’s detailed examination of the proposed actions’ impacts on each of these species will produce sufficient information on which to base individual effects determinations for the remaining 643 species.  Together, these twenty-one species represent, to a substantial degree, the full depth and breadth of federally-listed species in terms of ecosystem type (freshwater, estuarine and marine), habitat type (pelagic, benthic, subtidal, intertidal, lentic, lotic), food habits (herbivorous, omnivorous, piscivorous - detritivore, invertivore, carnivore), and regional distribution.  Based on the results of the twenty-one detailed case studies, as well as a general examination of the potential impacts from regulated vessel discharges, EPA is confident that the potential effects of this permit issuance can be extrapolated to the full list of federally-listed aquatic and aquatic dependent species and their designated critical habitat.
A matrix of the broad taxonomic classes represented by twenty-one case study species is provided in Table 4.1.
Table 4.1. 
Matrix of taxonomic classes of aquatic and aquatic-dependent endangered and threatened species represented by the select set of twenty one listed species.

	Taxanomic Class
	FWS Regions

	
	1 & 7
	2
	3
	4
	5
	6
	8

	Mammals-
	
	
	
	
	
	
	

	Cetacean
	N. Right whale
	
	
	
	
	
	

	Pinniped
	
	
	
	
	
	
	monk seal

	Other
	
	
	
	West Indian
manatee
	
	
	

	Birds-
	
	
	
	
	
	
	

	Marine/estuarine
	marbled murrelet
	
	
	
	
	
	

	Coastal Marsh
	
	whooping crane
	
	
	
	
	

	Inland/wetland
	
	
	piping plover
	
	
	
	

	Reptiles-
	
	
	
	
	
	
	

	Marine/estuarine
	
	Kemp's ridley
sea turtle
	
	
	
	
	

	Freshwater
	
	
	
	
	
	
	

	Amphibians -
	
	
	
	
	
	
	

	Freshwater aq-dep
	
	
	
	
	
	Columbia spotted frog
	

	Fish -
	
	
	
	
	
	
	

	Freshwater
	Chinook salmon
	Rio Grande
silvery minnow
	
	
	shortnose sturgeon
	Topeka shiner
	

	Marine/estuarine
	
	
	
	
	
	
	delta smelt

	Insect-
	
	
	
	
	
	
	

	aquatic (larvae)
	
	
	Hine's emerald
dragonfly
	
	
	
	

	aq-dep (adult)
	
	
	
	
	Northeastern beach 

tiger beetle
	
	

	Crustaceans -
	
	
	
	
	
	
	

	Marine/estuarine
	
	
	
	
	
	
	

	Freshwater
	
	
	
	
	
	
	California freshwater
shrimp

	Snails -
	
	
	
	
	
	
	

	Freshwater
	
	
	
	Anthony's riversnail
	
	
	

	Bivalve mollusks -
	
	
	
	
	
	
	

	Marine/estuarine
	
	
	
	
	
	
	

	Freshwater
	
	
	Northern riffleshell
	
	
	
	

	Corals -
	
	
	
	
	
	
	

	Marine
	
	
	
	elkhorn coral
	
	
	

	Aquatic plants -
	
	
	
	
	
	
	

	Marine/marsh
	
	
	
	
	sensitive
joint vetch
	
	

	Freshwater/wetland
	
	
	
	
	
	Ute Ladies'
tresses orchid
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5.0  ENVIRONMENTAL BASELINE

5.1 BACKGROUND AND OVERVIEW

For purposes of section 7 ESA consultation, the environmental baseline is defined as the “past and present impacts of all Federal, State, or private actions and other human activities in the action area, the anticipated impacts of all proposed Federal projects in the action area that have already undergone formal or early section 7 consultation, and the impact of State or private actions which are contemporaneous with the consultation in process.”
  The environmental baseline does not include the effects of the proposed action, but is rather a “snapshot of the health of a species” that allows the action agency to understand the existing environmental condition within the action area, at a specified point in time, before the action agency considers the effects of the proposed action on those conditions.
 

Because of the extent and scope of the proposed actions, this Chapter opens with a general discussion of the effects of past and ongoing human and natural factors leading to the current state of the broad range of listed species and their critical habitats within the action area.  Following this general discussion of the human and natural factors affecting the status of the large number of listed species pertinent to this action, this Chapter concludes with a detailed discussion of the known and unknown effects of all relevant pollutants on the twenty-one representative species.  
The pollutants have been divided into the seven constituent types germane to this BE (i.e., ANS; nutrients; pathogens; oil and grease; metals; toxic and non-conventional pollutants with toxic effects, or TNTPs; and other non-conventional and conventional pollutants, or ONCPs).  This Chapter, in its entirety, describes how previous and ongoing human and natural stressors have affected the current structure, function and health of the species and environmental resources found within marine, freshwater and estuarine ecosystems likely to be affected by these permit actions.  The general discussion of the factors affecting the current status of the numerous aquatic and aquatic-dependent listed species to which this BE applies (See Section 4.2), and more specifically, to the twenty-one species selected to be broadly representative of whole classes or groups of these listed plant and animal species and their habitats, not only forms the environmental baseline for this BE, but is necessary to accurately analyze the impacts associated with the proposed actions.  

Despite EPA’s focus on a select group of species to represent the large diversity of species that may be affected by the proposed actions, the similarity in habitat and feeding habits of these representative species within each ecosystem type provides a useful and convenient means to structure and address not only the environmental baseline for the larger list of endangered and threatened species, but also the effects analysis associated with the proposed actions for such a large, diverse list.  For example, long-term and widespread human impacts on aquatic and coastal resources have resulted in declines of the natural systems which apply to species populations as a result of:  

· issues associated with aquatic and coastal pollution, 

· habitat destruction and resource exploitation, 

· altered hydrology, 

· introduced non-native species, and 

· increased harmful events such as disease epidemics and algal blooms and degraded water quality. 

These impacts have been caused by land use changes, industrial operations, development and habitat modification, vessel activity, discharges of sewage effluent, fishing and over-fishing.  The cumulative effect of these impacts has resulted in changes in aquatic and coastal biodiversity and resource sustainability, and have contributed to the decline and listing of many populations of species and their critical habitat.
5.2 ECOSYSTEM-SPECIFIC STATUS WITHIN THE ACTION AREA 

EPA has been able to determine the condition and health of the waterbodies located in the action area by using the information presented in state 305(b) reports.  Under the CWA, states are required to report on the conditions of their waterbodies once every other year.  Of those waterbodies assessed by states during the 2002 reporting cycle, 45% of rivers and streams, 47% of lakes, ponds, and reservoirs, and 32% of bays and estuaries in the United States were reported as impaired (USEPA 2007e).  The impaired designation indicates that the waterbodies are not currently meeting water quality criteria to support the designated uses.  Hence, these waters are also likely not hospitable to many of the nation’s more sensitive aquatic and aquatic-dependent threatened and endangered species.  Finally, EPA notes that several national water quality surveys are currently being conducted to establish the current condition of waterbodies, against which future progress may be measured, but very little past information exists against which the current status can be compared (USEPA 2007e).  

In this section, the key factors affecting the current structure, function and health of the broader classes and groups of listed species found within marine, freshwater and estuarine ecosystems are described.  As noted in Section 3, the action area encompasses the “waters of the United States”.  Given the complexity and spatial and temporal variability of aquatic ecosystems, it is useful to demarcate boundaries when defining baseline conditions.  Within the action area, aquatic ecosystems are divided into three major categories (marine, estuarine, and freshwater) based on ecological, physical, and geographic characteristics.  Chapter 3 provides a description of these ecosystems. Within the action area, there are currently 664 marine-, estuarine- and freshwater-associated species listed as either threatened or endangered under the ESA (See Appendices A and B).  

5.2.1 Marine Ecosystems
 The current health of United States marine ecosystems is considered impacted by human activities with the largest pollution threat to coastal marine life being excess nitrogen loading from agricultural runoff, stormwater, and other sources.  Human exploitation of the oceans has gone on so long that scientists agree that there is no clear historical baseline by which to measure healthy ecosystems.  People measuring the health of marine environments against the best that they remember has led to a phenomenon called the “shifting baseline syndrome” (TOC 2003).

5.2.1.1 Subtidal Benthic Environment

A variety of coral species have been introduced into United States waters via ballast water discharge and other sources.  Nonindigenous coral species can harm native coral species by colonizing the native species’ habitat; competing with the native species over limited, overlapping resource needs; and ultimately replacing them within the ecosystem.  Coral reef degradation has increased as a result of changing climate, coastal development, over-fishing, disease, and ANS.  

5.2.1.2 Intertidal Environment

Since the early nineteenth century, extensive introductions of marine invertebrates have occurred within the intertidal zone throughout North America.  ANS such as the Asian shore crab, green crab, and the Eastern oyster have been used as models for understanding ANS introduction patterns and successes (Carlton and Mann 1996; Grosholz and Ruiz 1996; Grosholz et al. 2000; Lohrer and Whitlach 1997).

5.2.1.3 Water Column (Pelagic) Environment

Phytoplankton, particularly diatoms and dinoflagellates, can be especially abundant in ballast water and may cause the HAB known as “red tides”(Carlton and Geller 1993; Hallegraeff 1993; NRC 1996) or produce toxic compounds.  Toxins can bioaccumulate in high trophic level marine animals, which can accumulate relatively large amounts of the toxin and show symptoms of contamination (Bushaw-Newton and Sellner 1999).  Despite the inherent variability in, and limited knowledge of HAB and their geographical distribution, ANS introduced via BWD and other sources may have contributed to the increase in the frequency, intensity, and duration of HAB events in United States waters (Hallegraeff 1993).  The adverse effects of HAB on marine mammals can range from cell and tissue damage to organism mortality. 

Approximately one-half of the world’s marine mammal species are present within the U.S. Exclusive Economic Zone (EEZ) and many of these can be expected to be found within 3 nm of the shoreline for at least some portion of their life cycles.  All marine mammals are protected under the Marine Mammal Protection Act of 1972 (MMPA), and many of them are further protected under the ESA.  Twenty-seven marine mammal species (or populations) are currently listed as depleted under the MMPA, and twenty of these are also listed as threatened or endangered under the ESA.  NOAA administers the protection programs for these species and has designated critical habitat for all species that require it.  Additionally, four further species or populations of manatees and sea otters that reside in U.S. territory are endangered or threatened, and their management is administered by the FWS.  One subpopulation of the grey whale was delisted twenty-four years after it was listed as endangered.  Additionally, there are 37 species or populations of marine mammals protected by the MMPA that are not listed as depleted (NMFS).
  Similar to fish, marine mammals play a vital role as top-down consumers.  Marine mammals range in their dietary consumption.  Some species, such as baleen whales, may feed entirely on plankton and small fish.  Other species of marine mammals (i.e., dolphins, toothed whales, and polar bears) can feed on crustaceans, large fish, seals, or birds. 

The Pelagic environment is home to numerous species of fish.  Many of these species are commercially significant, including Drum, Grouper, Haddock, Halibut, Salmon, Snapper, Sturgeon, and Tuna.  Marine fish have various food sources including zooplankton, benthos, and other fish and are an important food source for other organisms including seabirds and both marine and terrestrial mammals.  Marine fish are an important link in the food web, magnifying the effects of toxic pollutants between lower and higher trophic levels.  Additionally, when the population of one species is drastically reduced, whether due to over-fishing, disease, or other situations, negative effects can be observed throughout the food web.  Although the majority of marine fish in the United States are native to a specific region, the U.S. Geological Survey (USGS) has listed 272 non-native fish species in the United States, 56 of which are marine (USGS 2006).  Although roughly half of these species have been introduced from one region of the United States to another, a large portion has been introduced from foreign sources.
5.2.2 Estuarine Ecosystems
The overall condition of United States estuarine ecosystems is “fair” (USEPA 2005).  In 2001, 23 percent of the nation’s estuarine areas were considered impaired for swimming, fishing, or supporting marine species (USCOP 2004). A large number of estuarine systems have been highly invaded by ANS.  For example, in San Francisco Bay – which has frequently been used for modeling of estuarine processes, including ANS invasion rates and effects – over two hundred ANS have been identified, such as the Chinese mitten crab (Cohen and Carlton 1995).  Additionally, non-indigenous microorganisms have become established in many estuarine waters.  The introduction of nonnative pathogens, such as viral hemmorhagic septicemia (VHS), which negatively impact native organisms through parasite or disease transmission, can be particularly destructive to the estuarine ecosystem.

Many estuarine environments suffer from eutrophication or hypereutrophication resulting in hypoxic or anoxic waters.  These waters, commonly referred to as dead zones, contain few fish, crabs, or other aquatic species, and effectively eliminate significant aquatic habitat.  Approximately half of all United States estuaries are impacted by eutrophication, and the loss of viable habitat and impacts on ecosystem functions clearly impacts any endangered or threatened species which uses these waters.
5.2.2.1 Subtidal Benthic Environment

As with the marine ecosystem, there have also been extensive introductions of non-indigenous mollusks in estuarine ecosystems throughout North America since the early 19th century.  Thirty species have become established on the Pacific Coast, eight on the Atlantic Coast and one on the Gulf Coast.  Nineteen of the thirty Pacific Coast ANS occur in San Francisco Bay alone (Carlton 1992).  There, the Asian clam has reached densities of over 10,000/m2 at the expense of native biota (Carlton 1992).  Invertebrate ANS have had severe ecological impacts in many regions of the United States.  The elevated densities of Asian clams and other introduced invertebrates have become the primary mechanism controlling phytoplankton biomass in portions of the San Francisco Bay.  This has impacted native zooplankton, shrimp, and fish populations (Cohen and Carlton 1995).  Such breakdowns of established ecosystems can result in alterations of physical processes such as sedimentation rates and nutrient cycling.  The physical environment may experience elevated erosion rates due to burrowing by invertebrate ANS (e.g., isopods, crayfish, and crabs) (Cohen and Carlton 1995). 

It is well established that the consequences of non-indigenous aquatic plants have been extensive. The introduction of ANS can have deleterious effects on native aquatic plants as well as serious implications beyond the aquatic ecosystem level.  In the San Francisco Bay estuary, over 20 non-indigenous plant species have been identified (Cohen and Carlton 1995).  The potential adverse impacts of these species include competitive replacement of native cordgrass; altered habitat for wetland plants and animals; altered sediment dynamics; and loss of shorebird foraging habitat (Callaway and Josselyn 1992).

5.2.2.2 Intertidal Environment

Estuarine wetlands have been invaded and adversely affected by animal and plant ANS from ballast water and other sources (USEPA 2004).  For example, the Chinese mitten crab, potentially introduced via ballast water delivery, has affected native invertebrates and the ecological structure of estuarine wetland communities in California.  It disrupts fishing operations by competing with and preying on native species, damaging native habitats, and reducing biodiversity (Cohen and Carlton 1997).  The current species composition of estuarine plants includes many ANS that have become widely established over time.  In the waters of Florida alone, 23 non-indigenous aquatic plant species have become established (McCann et al. 1996). 

5.2.2.3 Water Column (Pelagic) Environment

Several marine mammal species, particularly seals and dolphins, can be found in estuaries in the United States.  These mammals often serve as top predators in the food web.  Manatees feed on submerged vegetation, helping to regulate the plant populations in an estuary.  This grazing action may encourage the growth of other aquatic plants and their associated organisms.  Harbor seals can typically be found in large numbers in New England estuaries, while estuaries on the west coast of the United States are often used by seals, sea otters, and sea lions.  

Estuaries play a key role in providing habitat for numerous species of fish and shellfish.  It has been estimated that up to 75% of the commercial fish and shellfish rely on estuaries at some point during their life cycle.  In addition to year long residents, this includes andromadous and catadromous organisms which rely on the estuaries for portions of their life cycles.  Two examples of estuarine fish include the alewife and the striped bass.  The alewife is an important commercial species that spends a significant portion of its life in estuaries.  Alewifes migrate to estuaries to spawn in the calm, shallow waters of bays or in tributaries.  Alewifes, are an important food source for larger, predatory fish as well as birds, especially during this migration.  The thousands of eggs they lay each spawning season also provide a valuable food source to other estuarine species.  Striped bass, also known as Rockfish, can be found in estuaries and the Atlantic Ocean from southern Canada to Louisiana.  It is estimated that 70-90% of the Atlantic population of striped bass use the Chesapeake Bay for spawning and nursery grounds.  During the spring, adults migrate upstream from the ocean and deeper waters of estuaries to spawn in the estuaries’ shallow areas and tributaries.  Juveniles take shelter in shallow areas of  the bay until maturation, at which point they move migrate downstream.

5.2.3 Freshwater Ecosystems

Freshwater ecosystems are located throughout the United States.  They include rivers, streams, lakes, and wetlands.   The Great Lakes and the Mississippi River, along with their associated watersheds, are the two most significant freshwater ecosystems in the United States.
The current health of freshwater ecosystems can be summarized as follows.  The Great Lakes system’s overall condition is fair to poor based on a variety of ecosystem indicators (USEPA 2005). States reported that out of those that were assessed, only 61% of the river and stream miles, 54% of the lake acres, and 22% of the Great Lakes shoreline miles fully support the water quality standards evaluated (USEPA 2000).  Each of the Great Lakes is under at least one fish consumption advisory (USEPA 2005).   

Lakes provide drinking water for communities and supply water for industry, irrigation, and hydropower.  Rivers and lakes also provide a variety of recreational opportunities and are important components of the freshwater fishing industry.  They function as transportation corridors for both human activities and natural processes.  Rivers and associated lakes transport nutrients from terrestrial systems to coastal areas, and therefore substantially impact other ecosystems.  Rivers, lakes, and streams support a rich and diverse community of species including plankton, rooted and floating aquatic plants, grazing snails, clams, insect larvae, crustaceans, fish, and amphibians.  Furthermore, many terrestrial birds, insects, and mammals depend on these local freshwater ecosystems.  

U.S. freshwater ecosystem species have been affected by ANS introductions, as well as by habitat destruction and other human-mediated factors.  For example, ANS have become a significant component of the food web in the Great Lakes with 162 ANS identified by 2001 (NOAA 2004).  Additionally, in the Mississippi River, over 100 ANS have been identified across at least nine taxonomic groups (USGS 2004).  ANS spread easily in freshwater ecosystems and pose significant threats to native fauna in North America's rivers and streams. According to American Rivers (2005), native species resident to rivers and stream are dying out five times faster than animals living on land and three times faster than marine mammals.

Many freshwater ecosystems suffer from eutrophication and hypereutrophication, similar to estuaries.  Under natural conditions, freshwater ecosystems generally have low phosphorous concentrations and are often said to be “phosphorous limited.” This means that the growth of phytoplankton is substantially controlled by the phosphorus concentrations. Increased phosphorous concentrations can lead to changes in composition of flora and fauna present, increased eutrophication of a water body, rates of ecosystem functioning, nutrient uptake, recycling rates of the ecosystem, and decomposition rates.  These changes can lead to a decreased photic zone and increase of turbidity, local extinction of intolerant or specialized aquatic flora, high pH, and a decrease in dissolved oxygen. The loss of habitat and changes to aquatic ecosystems clearly impacts numerous aquatic and aquatic dependent species, and is likely to impact endangered and threatened species which use or would otherwise use these eutrophic waters. 
5.2.3.1 Lake and Pond Environments

States assessed 37% of the nation’s 40.6 million acres of lakes, ponds, and reservoirs during the 2002 reporting cycle (USEPA 2007e). Of these waterbodies, 47% were reported as impaired and 53% were fully supporting all designated uses. Nutrients, metals (primarily mercury), and organic enrichment/low dissolved oxygen were cited as the leading causes of impairment in lakes.

Nonindigenous species have established themselves in lake ecosystems in the United States.  Perhaps the best known example of freshwater invasion is the zebra mussel infestations in the Great Lakes and Mississippi River.  Zebra mussels can have profound effects on the ecosystems they invade. They primarily consume phytoplankton, but other suspended material is filtered from the water column including bacteria, protozoans, zebra mussel veligers, other microzooplankton and silt. Large populations of zebra mussels in the Great Lakes and Hudson River reduced the biomass of phytoplankton significantly following invasion.  Increased competition in the zooplankton community for newly limited food should result from zebra mussel infestation. Effects may continue through the food web to fish. Reductions in zooplankton biomass may cause increased competition, decreased survival and decreased biomass of planktivorous fish.  Zebra mussels attach themselves to surfaces in such high densities that they can clog pipes and foul other important structures, such as boat hulls or buoy bases. They are notorious for their biofouling capabilities by colonizing water supply pipes of hydroelectric and nuclear power plants, public water supply plants, and industrial facilities.  Zebra mussels also have the capacity to crowd out native mollusk species or interfere with such basic functions as respiration, reproduction, feeding, growth, and movement.  Native mollusk communities have been affected by ANS – one estimate is that another 127 freshwater mussel species will become extinct in the next 100 years if no conservation efforts are initiated (Ricciardi and Rasmussen 1999; Williams and Neves 2003).  Alternatively, native mussel communities could persist and coexist with zebra mussels at much lower population densities and/or in poorer health than before zebra mussel invasion (Strayer and Malcolm 2007).

In 2005, a freshwater strain of VHS was discovered in freshwater drum from Lake Ontario, and subsequently it was found in numerous freshwater species throughout much of the Great Lakes.  It has also been found in preserved samples from as far back as 2003.  Since 1988 the virus, a finfish pathogen, was only known to exist in marine fish off both coasts (USDA 2006).  Genetic studies have determined that the strain in the Great Lakes is most closely related to the North Atlantic strain (Gagné et al. 2007).  Ballast water is a plausible vector; however, there is no way to definitively determine how this pathogen arrived in the Great Lakes.

In lakes, fish generally represent the top of the food web.  Many lake fish utilize both the littoral and limnetic zones.  The littoral zone, with its abundance of macrophytes and other microhabitats, can provide protective nursery habitat for the eggs and young of some fish species (e.g., bass, walleye).  However, due to the low abundance of plankton in littoral waters, most of these fish will migrate to more open waters of the limnetic zone to feed as adults.  Most fish species, like sunfish or perch, spend time in the limnetic zone, feeding primarily on zooplankton.  Piscivorous fish – those that feed on other fish – will also congregate in these open waters, preying on the planktivorous species.  Other species, such as catfish, prefer foraging for food in the benthic habitats. 

Most fish introductions to lakes and ponds have been caused by stocking, release by hobbyists, or accidental release from aquaculture.  Once established in a new environment, fish can spread over broad geographic areas.  A classic example is the Eurasian ruffe (Gymnocephalus cernuus), which was introduced via ballast water to the St. Lawrence River in the mid-1980s.  Since its introduction, it has spread rapidly through rivers, bays, and lakes in the Great Lakes area.  Furthermore, the ecological and geographical expansion of the ruffe has injured native fish populations (OTA 1993).  Other non-indigenous fish, such as the round goby (Neogobius melanostomus), the common carp (Cyprinus carpio), the alewife (Alosa pseudoharengus), the white perch (Morone americana), and the sea lamprey (Petromyzon marinus) have spread rapidly and caused major environmental and economic problems (Fuller et al. 2006; Mills et al. 1993; Tomelleri and Eberle 1990). 

Eurasian watermilfoil (Myriophyllum spicatum) is a stringy and submerged plant that is highly invasive and aggressively competes with native plant communities, reducing biodiversity.  Dense mats of watermilfoil can clog propellers, impair swimming, restrict boating and fishing accesses, and affect water quality.  It has less value as a food source for waterfowl than the native plants it replaces (Aiken et al. 1979).  Although fish may initially experience a favorable edge effect, overabundant growth of watermilfoil negates any short-term benefits that it may provide fish in healthy waters, because its high densities cause a lower abundance and diversity of invertebrates that serve as fish food (Keast 1984).  The growth and aging of the thick watermilfoil vegetation also degrades water quality and depletes dissolved oxygen levels (Engel 1995; Honnell et al. 1992).  

Terrestrial organisms, such as amphibians, birds, and mammals, also utilize lake ecosystems.  Amphibians are often found in abundance in lake environments; salamanders and frogs spend the majority of their breeding seasons in the vicinity of a freshwater body, where their eggs are laid.  Some birds hunt for juvenile fish in the shallow littoral zone, while others may pursue fish in the limnetic zone.  Other species of birds prefer to feed on insect eggs or larvae attached to macrophytes. Mammals such as bear or mink may hunt for fish in littoral areas and play a vital role in nutrient cycling through food ingestion and waste excretion. 

5.2.3.2 River and Stream Environments

States assessed 19% of the nation’s 3.7 million miles of rivers and streams for the 2002 reporting cycle (USEPA 2007e). Of these waterbodies, 45% were reported as impaired or not clean enough to support their designated uses, such as fishing and swimming.  States found the remaining 55% to be fully supporting of all designated uses. Sediment, pathogens, and habitat alterations were cited as the  leading causes of impairment in rivers and streams, and top sources of impairments included agricultural activities, unknown/unspecified sources, and hydrologic modifications (such as water diversions and channelization). 

Like lake environments, riverine environments have many physical and biological connections with terrestrial systems.  Runoff from upland areas may provide a river with copious amounts of nutrients, organic matter, and sediment.  Birds, mammals, and amphibians use the river for a variety of resources, including supplementing their diets by catching fresh fish or by feeding on carcasses.  

Riverine ecosystems have also undergone significant alterations of their hydrology.  These changes can greatly alter local ecosystems and impair species’ ability to survive.  Changes include alterations of flow regimes in headwater streams, diversions of large quantities of water to other river basins, damming, increased discharges from point sources, and over-extraction of the water for local anthropogenic use.  These changes are the result of urban and agricultural land uses and, often, other anthropogenic factors.  Changes in hydrology have led to stream channel instability, increased erosion around and in channel beds, and increased sedimentation, decreased base flows, and altered water quality.  The ecological integrity of streams and other aquatic systems is compromised by these changes to watershed dynamics (Nietch et al. 2005), which impacts the benthos and other biotic communities.  The sediment generated from some of these changes can impact multiple stream and riverine locations as it is re-suspended and transported to downstream locations.

Nonindigenous species have also established themselves in river and stream ecosystems throughout the United States.  Infestations of the Mississippi River, Hudson River, and other large river systems by zebra mussel are well known examples. More information about all of these organisms and environments can be found in the cited references.  Once introduced to a segment of a stream or river, these species can often swim or be carried upstream or downstream, thereby reaching additional waters in the watershed.  For example, on the Potomac River, the Northern Snakehead has spread from its original point of introduction, possibly near Dague Creek, to numerous surrounding creeks and embayments.
5.3 FACTORS AFFECTING ENVIRONMENTAL RESOURCES AND ECOSYSTEMS WITHIN THE ACTION AREA (GENERAL)

The structure and function of marine, estuarine, and freshwater ecosystems – and their overall health – are adversely affected by increased stress from human activities, which have altered these systems for a long period of time.  However, the scale, intensity, and rate of human activities and associated impacts have significantly increased in the past century from factors such as population growth, higher levels of consumption, and technological advances.  

In the sections below, EPA provides a general analysis of how the most significant human activities have affected aquatic and aquatic-dependent listed species and various aquatic ecosystems found within the action area.  This analysis is followed by a detailed examination of how some of these same factors have affected the status of the twenty-one representative species and their critical habitat, for which specific case studies are provided in the Effects Analysis Chapter (Chapter 6). 

5.3.1 Vessel Discharges

5.3.1.1 Discharges of Aquatic Nuisance Species (ANS) Including Ballast Water Discharges

As previously discussed, Aquatic Nuisance Species (ANS), also known as invasive species, are a persistent problem in United States’ coastal and inland waters. ANS may be introduced through a variety of vectors, including ballast water and sediment from ballast tanks, chain lockers, anchor chains, and organisms attached to vessel hulls.  These vectors have been associated with introductions of highly damaging species in the past.  Though no reliable and comprehensive estimates of total ANS introductions nationwide exist, case studies of several major bodies of water across the country, as summarized in Table 5.1, provide a sense of the extent of the problem.

	Table 5.1: Estimates of Invasive Species in Several Major Water Systems 

	Region
	Estimated Rate of Invasion1
	Estimated Total Invasions to Date2

	Great Lakes 
	Once every 28 weeks3
	162 

	Mississippi River System 
	Unknown 
	100 

	San Francisco Bay 
	Once every 24 weeks4
	212 

	Lower Columbia River Basin 
	Once every 5 months5
	81 

	Gulf of Mexico 
	Unknown 
	579 

	1 Ruiz and Reid (2007) suggest that these figures may not reliably represent the true rate of introduction, as they are based on discovery data, which may not always track with the underlying rate of introduction. 

2 All figures in this column are taken from USCG 2004. 

3 NOAA 2007 

4 Cohen and Carlton 1995 

5 Sytsma et al 2004 


ANS pose several documented threats to aquatic ecosystems. They can out-compete native species, threaten endangered species, damage habitat, alter and disrupt food webs, and alter the chemical and physical aquatic environment.  Furthermore, ANS have been documented to damage recreational and commercial fisheries, infrastructure, and water-based recreation and tourism. Ballast water carries invasive species, as discussed below, and these invasive species have caused, and continue to cause, devastating effects on native species and their habitat when released in to U.S. waters.

One of the most well-known examples of ANS is the Zebra Mussel.  Zebra mussels are native to Eurasia, near the Black and Caspian Seas, and were first discovered in U.S. waters in 1988.  Populations of Zebra Mussels were established in the Great Lakes, and are now found throughout most of the Eastern United States.  Zebra mussels are filter feeders, and can remove algae from the water column that other native species (such as mollusks) depend on as a food source.  Zebra mussels also damage public infrastructure, and have been estimated to cause tens to hundreds of millions of dollars in damages per year in the Great Lakes alone.

Ballast water is water taken onboard into specially designed ballast water tanks, and assists with vessel draft, buoyancy, and stability.  Ballast water tanks are typically found only on commercial vessels.  Discharge volumes and rates vary by vessel type, ballast tank capacity, and type of deballasting equipment.  Typical cruise ships have a ballast capacity of 1,000 cubic meters (approximately 264,000 gallons) of water, and can discharge at 250-300 cubic meters per hour.  Cargo ships carry anywhere from 2,900 cubic meters (approximately 766,000 gallons) to 93,000 cubic meters (approximately 24,568,000 gallons) of water.  In addition to ANS, ballast water may contain rust inhibitors, flocculent compounds, epoxy coating materials, zinc or aluminum (from anodes), iron, nickel, copper, bronze, silver, and other material or sediment from inside the tank, pipes, or other machinery.  

Ballast water discharge has been cited as one of the primary sources or vectors for the spread of invasive species.  According to the World Wildlife Fund (WWF), a ship can carry as many as 4,000 species within their ballast water tanks.  In ballast water, microorganisms may constitute a numeric majority of the species found. (Carlton 1999, 2001; Galil and Hulsmann 1997; McCarthy and Crowder 2000).  Fish may not be as numerically abundant in ballast water as other phyla (Wonham et al. 2001).  Furthermore, there is relatively little research published on ballast water transport of plant species.  However, it is known that floating and detached seaweeds and seagrasses may be entrained in ballast water (NRC 1996).  

All of these species may be discharged when the vessel operator discharges full ballast tanks.  These organisms may also be released when vessel operators load ballast water into ballast tanks containing residual water or sediment, mixing the new ballast water with these residuals, which is subsequently discharged  These residuals may contain viable living organisms and organisms in resting stages.  When species in ballast tanks are transported between waterbodies and discharged, they have the potential for establishing new populations in waterbodies to which they are not native.  Potentially, this can pose severe economic impacts and ecological dangers.  The spread of ANS can only be avoided if their successful introduction to the receiving water is prevented.  For additional information, refer to the numerous studies and reports that have been completed (Bolch and Salas 2007; Dobbs et al. 2006; Doblin et al. 2007; Drake and Lodge 2007; Drake et al. 2007; Endresen et al. 2004; Knight et al. 1999; Larson et al. 2003; Reynolds et al. 1999; Roman 2006; Ruiz et al. 2000a; Ruiz et al. 2000b; Smayda 2007; USEPA 2001b; Zo et al. 1999) on the impacts of ballast water discharge.
5.3.1.2 Nutrients 

Nutrient pollution, including nitrogen, phosphorus, and numerous micro-nutrients are components of vessel discharges.  Though traditionally associated with discharges from sewage treatment facilities, agricultural runoff from fertilizer, and stormwater runoff, nutrients from vessels are also thought to be discharged from deck runoff, vessel graywater, and vessel bilgewater, among other sources.  Increased nutrient discharges from human sources are a major source of water quality degradation throughout the United States (USGS 1999).

Nutrient pollution is associated with a variety of negative environmental impacts, the most notable of which is eutrophication, which can lead to reduced levels of dissolved oxygen due to increased demand (sometimes to the extremes of hypoxia), reduced levels of light penetration and turbidity, and changes in the composition of aquatic flora and fauna, and helps to fuel harmful algal blooms (HABs), which can have devastating impacts on both aquatic life and human health (NRC 2000, WHOI 2007). Nutrient over enrichment also helps to fuel HABs, if affected organisms are consumed.  The National Research Council (2000) found that:

· Nutrient over-enrichment of coastal ecosystems generally triggers ecological changes that decrease the biological diversity of bays and estuaries.

· While moderate nitrogen enrichment of some coastal waters may increase fish production, over-enrichment generally degrades the marine food web that supports commercially valuable fish.

· The marked increase in nutrient pollution of coastal waters has been accompanied by an increase in harmful algal blooms, and in at least some cases, pollution has triggered these blooms. 

· High nutrient levels and the changes they cause in water quality and the makeup of the algal community are detrimental to the health of coral reefs and the diversity of animal life supported by seagrass and kelp communities.

· Research confirms that nitrogen is the chief culprit in eutrophication and other impacts of nutrient over-enrichment in temperate coastal waters, while phosphorus is most problematic in eutrophication of freshwater lakes.

Human conversion of atmospheric nitrogen into biologically useable forms, principally synthetic inorganic fertilizers, now matches the natural rate of biological nitrogen fixation from all the land surfaces of the earth.

5.3.1.3 Pathogens

Pathogens are another important constituent of discharges from vessels, particularly in graywater and potentially from ballast water discharges. Though fecal coliform is considered a conventional pollutant, it is discussed here since it shares characteristics with many other pathogens potentially discharged from vessels.

EPA’s study of graywater discharges from cruise ships found that levels of pathogen indicator bacteria exceeded enterococci standards for marine water bathing and fecal coliform standards for harvesting shellfish 66% and over 80% of the time, respectively (USEPA 2007e). Specific pathogens of concern found in graywater include Salmonella, E. coli, enteroviruses, hepatitis and pathogenic protists (NRC 1993). Elevated levels of these pathogens have increasingly resulted in beach closures in recent years, which in turn have reduced the recreational value of impacted beaches (NRDC 2005).  Additional pathogens have been associated with Ballast Water discharges, including E. coli, enterococci, Vibrio cholerae, Clostridium perfingens, Salmonella spp. Cryptosporidium spp., and Giardia spp., as well as a variety of viruses (Knight et al. 1999; Reynolds et al. 1999; Zo et al. 1999).  Johengen et al. (2005) show the potential for pathogens to be transported in ballast water tanks, even when they are not filled. The study found that virus-like particle (VLP) concentrations in sampled ballast tanks ranged from 107 to 109 per ml in residual unpumpable ballast water and from 107 to 1011 per ml in sediment porewater. Bacteria concentrations under the same conditions were 105 to 109 per ml and 104 to 108 per ml, respectively.

Cruise ships have a particularly high volume of graywater discharges due to the number of passengers they carry.  The increase in discharge volume also increases the loading of pollutants, which increases the likelihood of having an adverse environmental impact.  Cruise ships generate an average of 67 gallons of graywater per passenger per day from accommodations, laundries, and galleys (USEPA 2004 Cruise Ship Survey).  As discussed above, this wastewater may contain Salmonella, shigella, hepatitis A and E, and gastrointestinal viruses.  (NRC 1993).  Whereas larger vessels generate greater volumes of effluent, smaller vessels may be able to operate in areas not accessible to larger vessels, such as coves, bays, and estuaries that may contain species highly sensitive to even small volumes of introduced pollutants, including pathogens.  Studies have shown that discharges of untreated graywater frequently exceed the National Recommended Water Quality Criteria (NRWQC) for both marine water bathing and shellfish harvesting (CSDAR draft, tables 3-3 and 3-10, section 3.4.2) and could potentially cause or contribute to exceedences of water quality standards.

Though it is difficult to determine the precise contribution of vessel discharges to infections by these organisms, epidemiologists have attempted to quantify the proportion of total infections that are waterborne. For example, waterborne infection may account for as many as 60%of Giardia infections and 75% of pathogenic E. coli infections (NRC 1993). 
5.3.1.4 Oil and Grease

Oil and grease are another known component of vessel discharges with potentially harmful impacts to humans and to aquatic life. Vessels discharge oil in everyday operation, including lubricating oils, hydraulic oils, and vegetable or organic oils.  Oil concentrations in vessel discharges are required to be discharged in quantities that are not harmful, and as a result, may not cause a film, sheen, discoloration, sludge, emulsion or violation of water quality standards. However, vessel discharges have the potential to still contain enough oil to do ecological damage in confined areas or where vessels are concentrated, even if they meet these requirements. Oils are highly toxic and carcinogenic, and may inhibit reproduction and cause organ damage or even mortality (AMSA 2003). Additionally, oil can taint organisms that are consumed by humans, which is a potential source of adverse health impacts.  Oil and grease measure by Method 1664A constitutes a conventional pollutant.  Oil and grease that is associated with other toxic pollutants may be controlled as a toxic pollutant.
5.3.1.5 Metals

Metals are a diverse group of pollutants, many of which are toxic to aquatic life and humans.  Vessel discharges can contain a variety of metal constituents and can come from a variety of on-board sources. For example, EPA’s study of cruise ship graywater found a total of 13 different metals in at least 10% of samples, with copper, nickel and zinc detected in 100% of samples (USEPA 2007d).  Bilgewater has also been shown to contain numerous metals, the exact constituents of which vary dependent upon onboard activities on the vessel and the materials used in the construction of the vessel.  Other metals, such as copper, are known to leach from vessel hulls and can cause exceedences of water quality standards.  For example, Srinivasan and Swain (2007) found significant leaching of copper from the hulls of sailboats, powerboats, and cruise ships. 

While some metals, including copper, nickel and zinc, are known to be essential to organism function, many others, including thallium and arsenic, are non-essential and/or are known to have only adverse impacts. Even essential metals can do damage to organism function in sufficiently elevated concentrations. Adverse impacts can include impaired organ function, impaired reproduction and birth defects, and, at extreme concentrations, acute mortality.  For example, Katranitsasa et al. (2003) noted that the copper released from copper ant-fouling paints are toxic to non-targeted aquatic organisms. Additionally, through a process known as bioaccumulation, metals may not be fully eliminated removed from blood and tissues by natural processes, and may accumulate in predator organisms further up the food chain (USEPA 2007c).  This process can result in adverse health impacts for humans, who may consume contaminated fish and mollusks.
5.3.1.6 Other Toxic and Non-Conventional Pollutants with Toxic Effects

The term “toxic non-conventional pollutants with toxic effect,” as it applies to constituents of vessel discharges, encompasses a variety of chemical compounds known to have a broad array of adverse impacts on aquatic species and human health.  For example, EPA’s study of cruise ship graywater found a total of 16 different volatile and semi-volatile organic compounds in at least 10% of samples, for which the most significant rates and levels of detection were phthalates, phenol, and tetrachloroethylene. Other notable toxics detected included free residual chlorine and chlorides and perfluorooctane sulfonate (PFOS) and perfluorooctanoic acid (PFOA) found in some firefighting foam (AFFF).

These compounds can cause a variety of adverse impacts on ecosystems, including fisheries, as well as on human health. Phthalates are known to interfere with reproductive health, liver and kidney function in both animals and humans (DiGangi et al 2002; Sekizawa et al 2003). Chlorine, though toxic to humans at high concentrations, is of much greater concern to aquatic species, which can experience respiratory problems, hemorrhaging, and acute mortality even at relatively low concentrations (USEPA 2007c). PFOS and PFOA, potentially found in AFFF discharges, are persistent, bioaccumulative, toxic and carcinogenic chemical compounds. The health impacts of PFOA and its telomers are not as well understood, particularly in aquatic environments, but EPA’s Science Advisory Board has concluded that PFOA “is likely to be carcinogenic in humans.” 

5.3.1.7 Other Non-Conventional Pollutants and Conventional Pollutants

The category “other non-conventional and conventional pollutants” as applied to vessel discharges also consists of multiple pollutants with disparate impacts. Discharges of Graywater, Bilgewater, Seawater cooling overboard, and other vessel waste streams or effluent can include pollutants that affect pH, add heat, and/or increase turbidity or discharge suspended sediment.

Some vessel discharges are more acidic or basic than the receiving waters, which can have a localized effect on pH (ADEC 2007). Though no research has been done linking vessel pollution specifically to pH impacts on aquatic ecosystems, extensive literature on the impacts of pH changes in the contexts of aquaculture and acid rain does exist. For nearly all fish populations, pH more acidic than 5 or more basic than 10 will cause rapid mortality.  In addition, many individual species are sensitive to more moderate changes in pH (Wurts and Durborrow 1992).

Some vessel discharges may also affect temperature locally (Battelle 2007). Thermal impacts of vessel discharges are generally much smaller than those from better known sources such as dams, power plant cooling water, and runoff, due to scale. However, small temperature changes can impact some sensitive organisms’ growth, reproduction, and even survival; this fact implies that some vessel discharges may impact aquatic ecosystems and fisheries (Abbaspour et al 2005; Cairns 1972; Govorushko 2007).

Some vessel discharges, such as those from ballast water and bilgewater, can contain suspended sediments and have elevated turbidity.  Loadings of sediment from vessel discharges are likely much smaller than from other sources such as construction, urban stormwater, and agriculture.  The most significant sources of sediment from vessel discharges likely come from areas in the vessel where water is held, sediment settles out of solution and accumulates over time, and then is later periodically re-suspended before discharging.   

Designated uses such as navigation, drinking water, recreation, and agriculture are impaired by excess suspended sediments (USEPA 2003a).  When sediments diminish water quality to support aquatic life, other human uses of the same waterbodies such as recreational or commercial fishing may also be diminished.  Furthermore, there is evidence that aquatic life uses are one of the most sensitive endpoints to alterations in sediment loading.  Direct effects on invertebrates and fish are complex, ranging from behavioral to physiological to toxicological.  Suspended sediments have been documented to have a negative affect on the survival of fish, freshwater mussels, and other benthic organisms.  In a frequently cited review paper prepared by Newcombe and Jensen (1996), sublethal effects (e.g., increase in rate of coughing, increased respiration rate) were observed in eggs and larvae of salmonids and nonsalmonids, as well as in adult estuarine and freshwater nonsalmonids, when exposed to Total Suspended Solids concentrations as low as 55 mg/L for one hour.  Mussels compensate for increased levels of suspended sediment by increasing filtration rates, increasing the proportion of filtered material that is rejected, and increasing the selection efficiency for organic matter.  Excess sediment smothers benthic organisms and the surface layer of the benthos can be heavily impacted and altered.  Increased turbidity associated with suspended sediments can reduce primary productivity of algae as well as growth and reproduction of submerged vegetation (Jha 2003).  In addition, once in the system, re-suspension and deposition can “recycle” sediments so that they exert water column and benthic effects repeatedly over time and in multiple locations.
5.3.2 Urban and Agricultural Runoff

Aquatic water bodies are heavily impacted by urban and agricultural land uses.  Urban land use, when not properly mitigated by best management practices, tends to reduce groundwater recharge; reduce water quality; increase toxic, nutrient, and sediment loadings; increases temperature; reduces habitat quality; decreases base flow; and leads to increased channel erosion and stream channel widening (Albert 2007; Booth 1990; Davis et al. 2001; Jones and Clark 1987; Nelson and Booth 2002; Schueler 1994).  Agricultural land use often results in increases in loadings of nutrients, sediments, and herbicides and pesticides to receiving waters.  Both agricultural and urban land uses have played significant roles in historic and current watershed conditions and are likely to heavily impact the habitat of many endangered and threatened species.

5.3.2.1 Nutrients 

Nutrient runoff has a moderate to severe effect on up to 60% of United States’ coastal rivers and bays.  This nutrient runoff can trigger harmful algal blooms (HABs) and lead to the degradation or loss of seagrass, kelp beds, and coral reefs that are vital as spawning and nursery grounds for fish. Algal blooms are a natural part of the seasonal growth cycle and provide a valuable food source to estuarine and open ocean environments. However, a nutrient overabundance may cause large-scale blooms which will negatively impact the estuarine ecosystem and present health threats to many species. Nutrient pollution reportedly causes a dead zone the size of New Jersey in the Gulf of Mexico each summer.  

5.3.2.2 Change in Hydrology

Changes in flow patterns and hydrology as a result of urbanization are among the primary concerns for headwater streams and mid-order streams.  Increased urban area generally results in increased impervious cover from rooftops, roads, driveways, and even compacted soils or exposed bedrock.  This leads to higher peak flows and lower groundwater infiltration, which greatly influences fluvial geomorphology and organisms’ ability to survive.  Agricultural land use can also increase the relative imperviousness of land use by compacting soils and increasing the overland surface flow and runoff, although the impact is not as significant as in urban areas.  
5.3.2.3 Sediments

Sediment loadings are significant from both urban and agricultural land uses.  Historically, agriculture has played a major role in sediment loadings to receiving waters.  This erosion was particularly severe from plantations and logging activities before soil conservation practices were put into place in the 20th century.  Soil from fields, pastures, and logged forests ran into streams, filled numerous natural and man-made lakes and reservoirs, marshes, wetlands, and embayments.  Erosion of soil from these agricultural and logged sites is thought to have decreased significantly per acre with appropriate soil conservation practices.

Urban areas increase sediment export primarily from construction sites, other exposed earth, and increased erosion form channel beds caused by higher flows. Paved roads and parking lots also increase runoff and promote erosion along their edges (Horne and Goldman 1994).  For example, Jones and Clark (1987) found that some urbanized Virginia watersheds exported two to three times more sediment than rural sites and up to four times more sediment than forested sites. (Corbett et. al 1997) found urban South Carolina watersheds exported five times the sediment of forested watersheds.  Hence, sediment loading from urban land use has impacted habitat for endangered species in and downstream of urban areas. 

In both land use situations, increased sediment loadings may cause increased turbidity in lakes and streams, impairing respiration in fish and smothering submerged aquatic plants.  Soil disturbance caused by deforestation and removal of vegetation releases large quantities of soil nutrients.  These nutrients, sometimes absorbed in soil particles, increase fertility in the receiving water, potentially contributing to eutrophication of downstream waters. 

A variety of toxic contaminants found in runoff from industrial, agricultural, urban land uses are also found in the sediment particulates of receiving waters. These contaminants include dioxins, heavy metals, hydrocarbons, polychlorinated biphenyls (PCBs) and pesticides. Contaminated sediments, when found in elevated concentrations, can cause a variety of adverse impacts on ecosystems, fisheries and ultimately human health. For example, the United States Geological Survey found that some of the most frequently detected pesticides are suspected endocrine disrupters that have the potential to affect reproduction or development of aquatic organisms by interfering with natural hormones. (USGS 1999).  Furthermore, exposure to contaminated sediments can be lethal to benthic organisms such as crustaceans and insect larvae, and can affect the food supply of larger organisms.  Metals, such as lead and mercury, may bioaccumulate, exposing larger predators to dangerous levels of toxins as they consume organisms up the food chain.  (Zarull et al.1999). 
5.3.3 Over-fishing

Approximately 30% of the assessed fish populations are considered to be over-fished or fished unsustainably.  Some estimates claim more than 70% of the world’s fish species are either over-fished or depleted (UN 2004).  Over-fishing, the removal of so many individuals that the population is unable to readily replenish itself, is directly caused by human actions, but can be exacerbated by other factors such as predation, disease, pollution, climate change, and habitat loss.  Over-fishing threatens the biodiversity of all marine ecosystems (UN 2004).  When populations are reduced to very low levels, there may be reduced mortality or reproductive fitness driven by other sources (i.e. non-fishing).  Examples of these sources include reduced reproductive success at low population densities, loss of genetic diversity, increased susceptibility to habitat disturbances and diseases, and altered interspecies interactions, such as those between predator and prey (Micheli et al. 2008).  Large, long-lived species are especially vulnerable to over-fishing because they take a long time to grow to reproductive age, but tend to be high-value, highly sought-after species for fisheries (Clark 2001).

Through a detailed study of historical data, Jackson et al. (2001) demonstrated that over-fishing caused by human activity occurs before ecosystem changes and plays a significant role in causing those changes.  The depletion of merely one species in an ecosystem, such as cod or oysters, leads to a host of ecological changes throughout the ecosystem.  These changes are similar across ecosystems as varied as kelp forests, coral reefs, estuaries, and benthic communities, and can include eutrophication, habitat destruction, and increased mortality due to disease or introduced species (Goñi 1999; Jackson et. al, 2001).  For example, the over-fishing of oyster reefs in the Chesapeake Bay in the 1870’s contributed to anoxia, hypoxia, and eventually other symptoms of eutrophication followed (Jackson et al. 2001).  Before the oyster fishery collapsed, the oyster beds were capable of filtering the equivalent of the water column approximately every three days, removing plankton and nutrients from the water column.  After the decrease in the population, the rate of turnover in water filtration slowed considerably.  

Jackson et al. (2001) further found that although ancient humans have harvested marine organisms for centuries, over-fishing occurs following the introduction of mechanical harvesting methods, such as trawling.  Many of the mechanized harvesting methods can cause physical habitat destruction.  Trawling, for example, can rip seagrasses from the sea bed and disturb the sediment (Goñi 1999).  When seagrasses are removed, both food and shelter for fish, shellfish, and benthic creatures disappears.  In the case of the Chesapeake Bay Oyster, it was only after the introduction of mechanical harvesting and the collapse of the oyster beds that symptoms of eutrophication were observed and outbreaks of oyster parasites occurred more frequently (Jackson et al. 2001).

Many of the valuable commercial fish species are predators.  The removal of a predator from an ecosystem can cause an overabundance of grazers.  These changes are sometimes referred to as “trophic cascades” (Steneck 1998).  For example, the removal of Atlantic cod from the Gulf of Maine allowed sea urchin populations to grow unchecked.  The expansion of the sea urchin, which feed on kelp, led to the disappearance of kelp forests (Jackson et al. 2001).  
There is some evidence to suggest that populations can recover from over-fishing.  One way to restore ecosystem balance is to fish the overabundant species.  For example, kelp forests were restored when fishing focused on the removal of sea urchins in the Gulf of Mexico (Jackson et al. 2001).  However, “fishing down the trophic levels” is not an effective fishery management tool because it can continue the cycle of over-fishing, one species, one trophic level at a time (Steneck 1998).  As important fisheries collapsed in the Wadden Sea, fisheries focused on remaining species, which were less valuable than the original fisheries.  These new fisheries subsequently collapsed leading only 3 remaining commercial fisheries in the area (Lotze 2007).  Marine protected areas and fishery closures have been shown to work in allowing ecosystems to recover from over-fishing (Lotze 2007; Micheli et al. 2008; Steneck 1998).  During the 1970’s and 1980’s, the population of striped bass, also known as rockfish, found in the Chesapeake Bay rapidly declined.  Commercial harvest dropped from 14.7 million pounds in 1973 to 1.7 million pounds in 1983.  Over-fishing was the primary cause of this decline.  Research following the fishery decline showed that over-fishing made the remaining population much more susceptible to other forms of stress and mortality such as pollution and disease.  In 1985, a total moratorium was placed on fishing striped bass by the state of Maryland.  Virginia followed suit several years later.  In addition, Congress passed the Emergency Striped Bass Restoration Act, designating FWS the lead Federal agency to determine the cause of the decline.  Extensive tagging and hatchery research programs were conducted to study the population.  The striped bass populations recovered enough for both Virginia and Maryland to lift their fishing bans in 1989, and commercial and recreational fishing for striped bass resumed.  Through careful monitoring and management, the striped bass stocks have continued to increase.  
5.3.4 Existing Aquatic Nuisance Species

Over 175 ANS or invasive species are reportedly established in San Francisco Bay alone. Overall, there have been 374 documented invasive species in U.S. waters, 150 of which have arrived since 1970 (Pew 2003).  In the year 2003, the Director of US Fish and Wildlife called invasive species "the biggest environmental threat to this country... it's something everyone needs to take very, very seriously."  ANS have the potential to disrupt aquatic ecosystems at all food web levels.  ANS can adversely impact native biodiversity by causing changes in the relative abundance of native species and individuals that are of ecological and economic importance.  Thus, they could have direct and indirect impacts to threatened and endangered marine flora and fauna.  Introduced ANS are one of the main sources of risk to threatened and endangered species, second only to habitat loss (Wilcove and Chen 1998).  ANS can change the structure of communities, causing a breakdown in structure and rapid reorganization (Sanders et al. 2003).  The FWS considers ANS to be significant contributing factors in determining the “threatened” or “endangered” status of many native species (OTA 1993; Ruiz et al. 1997).  Within the action area for the proposed permits, the FWS and NMFS currently list 131 fish as protected based on their threatened or endangered status.  
As discussed above, invasive species can affect water quality in marine, estuarine, and riverine environments.  They can negatively (or positively) influence water quality, out-compete native species, interfere with food webs and ecosystem functions, and damage human infrastructure and systems.  Exotic plants have also led to clogging channels and interfering with recreational fishing and swimming.  Introduced non-native algal species from ballast water, recreational boating, dredging activities, and shellfish transfer (e.g., seeding) combined with nutrient overloading may increase the intensity and frequency of algal blooms.  An overabundance of algae can degrade water quality upon bacterial decomposition, which depletes oxygen levels in an ecosystem.  Oxygen depletion can result in “dead zones,” murky water, seagrass and coral habitat degradation, and large-scale fish kills (Deegan and Buchsbaum 2005). Furthermore, invasive species’ impacts on bird health include changes in shorebird foraging habitat and increased competition (Callaway and Josselyn 1992). Some of these invasive species have been introduced via the transport via waterfowl, terrestrial organisms, ballast water from ships, recreational boats, bait buckets, and water diversions (discussed below).   

5.3.5 Development resulting in habitat loss

Human development has resulted in habitat loss for headwater streams, wetlands, and riparian areas. This loss of habitat has greatly impacted the populations of numerous species of organisms.  For instance, numerous species of fish use estuarine wetlands for breeding. These wetlands provide protection from predation while high productivity produces significant food for the juveniles of the species.  However, many coastal areas are also highly prized for development.  Residential, commercial, and industrial users have built up often built to the water’s edge, often filling in, destroying, or heavily impacting wetlands in the process.  These habitat losses have been blamed for contributing to decreases in numerous fish species, in addition to altering the water quality characteristics of the water flowing into the estuary.  

In the past 200 years, approximately 50% of the nation’s original wetlands have been lost (USGS 1995).  During the 1970’s and early 1980’s, wetlands loss in the United States was estimated to be 300,000 acres per year.  Wetland losses can be caused by coastal development.  However, other human development activity also contributes to wetland loss, such as flood-control structures, dredged canals, and other commercial shipping navigation aids (USGS 1995).  Coastal states, especially those close to large urban centers, are under intense development pressure and are losing wetlands at a rate three times higher than the rate at which inland wetlands are lost.  Following the enactment of the CWA and state wetlands programs, wetlands loss was estimated to be between 70,000 and 90,000 acres per year.  The largest loss by percentage of original wetlands in the United States has occurred in California, where more than 90% of the state’s wetlands have been lost, primarily to development.  Florida has lost the most by acreage, at 9.3 million acres (Dahl 1990).  
Over the next 100 years, the global sea-level is expected to rise 0.6 meters (Fish et al. 2007).  Sea-level rise alone is expected to cause the loss of 5-20% of wetlands, however, human impacts have the potential to cause far greater wetlands losses (Nicholls 2004).  Nicholls also states that one of the major consequences of global sea-level rise will be the loss of coastal wetlands habitat due to coastal development.  This development will prevent the land-ward migration of beach, wetlands, and estuary habitats.  In addition, coastal development has been shown to cause a decline in vegetation in near-shore ocean habitats; for example, Leisten (2002) reports that increased sedimentation caused by development alters rocky-bottom substrates, negatively affecting the ability of kelp beds to take root.

Wetlands in California, as well as those found in other Pacific coast states, support several large commercial fisheries, the most notable of which is salmon.  On the Southeast Atlantic coast, 94% of commercial fishery species depend on estuaries and wetlands, including shrimp, blue crab, flounder, and menhaden.  In New England, 32% of commercial species depend on estuaries and wetlands.  In addition to loss of habitat for reproductive activity and shelter for juveniles, the loss of wetland habitat affects the detrital food chains that several commercial species depend on, such as clams and oysters.  

Another example of aquatic habitat loss due to human activities and development involves headwater streams.  Headwater streams are small in size, but have an extensive impact on downstream water quality.  In the past, headwater streams have been treated as “conveyances” and modified through creation of ditches or channels, been physical moved, or have been buried in pipes.  Headwater streams are highly susceptible to human activity that alters either the stream or the surrounding area, including agricultural activities, housing developments, and factories or other commercial activity.  As discussed above, the expansion of urban areas causes increased runoff in the now-urban streams, decreased baseflows, and leads to instability in downstream channels.  This altered hydrology results in perennial headwater streams becoming intermittent in nature while intermittent streams become ephemeral gullies.  Ultimately this results in significant aquatic habitat loss in headwater streams.  For example, Rich (2003) showed that the loss of sensitive fish populations is significantly correlated with impervious area, channel morphological change, and reduced habitat quality.  

Development in riparian areas not only causes habitat loss or habitat degradation in the riparian area, but also affects all downstream or adjacent habitats, such as rivers, estuaries, and near-shore ocean ecosystems.  Riparian areas are also important resources for migrating birds, and riparian degradation can negatively affect migrating populations when vital resources are unavailable to vulnerable traveling populations (Pennington et al. In Press).  When a riparian buffer is degraded, water quality is reduced, wildlife and fish populations decline, and bank erosion occurs.  In addition, removal of riparian vegetation removes shade over the water and can lead to increased water temperatures.  It also can cause an increase in bank erosion, leading to increased sediment load in the water.  Development can cause direct impacts on riparian environments, but can also lead to indirect effects.  For instance, the lowering of the groundwater table due to increased pumping to a nearby housing development can also degrade riparian environments.  Development in riparian areas can also contribute to habitat fragmentation, which can lead to tracts of habitat that are too small to support a reproductively viable population.  

5.3.6 Industrial Dischargers

Industrial discharges have contributed numerous pollutants to receiving waters.  Industrial operators historically discharged significant quantities of pollutants that were toxic and bioaccumulative. Additionally, these dischargers could contribute significant loadings of oil and grease, nutrients, biochemical oxygen demand, other organic materials, metals, heat, and sediment.  As with other point source discharge types, the loadings of these pollutants have decreased significantly since passage of the CWA in 1972.

Today, industrial dischargers must obtain an NPDES permit to discharge directly to any receiving water.  Industrial dischargers can also discharge their waste to the municipal sewage treatment facility.  If the discharge is sent to a sewage treatment facility, the industrial discharger must often pretreat their effluent to certain minimum standards if it contains toxic or other key pollutants.  The net result or this treatment is that most toxic pollutants, and significant quantities of other pollutants, are removed from industrial effluent before entering waters of the United States. This has lowered the amount of toxic pollutants introduced to receiving waters, which should benefit ecosystems and species found in or near those waters.  
5.3.7 Sewage Treatment Facilities 

Before passage of the CWA, discharges of untreated sewage from municipalities and other businesses resulted in substantial pollution of rivers, lakes, estuaries, and the territorial sea.  Partially treated and untreated sewage contained high levels of nutrients, Biochemical Oxygen Demand (BOD), Suspended Sediment, and in some cases, pathogens.  Low levels of pathogens from human waste can cause significant human health impacts and can impact other species if those pathogens are able to cross-infect other organisms.  Untreated or partially treated discharges or municipal waste resulted in deterioration of aquatic habitat, and due to the widespread nature of sewage outfalls, these discharges impact many organisms, including organisms that have been later federally-listed as endangered or threatened.
Today, almost all sewage is treated to the Secondary Treatment standards found in 40 C.F.R. § 133.102.  These requirements greatly reduce the discharge of suspended sediment, BOD, pathogens, and many other pollutants.  Many sewage treatment facilities use tertiary treatment which can remove nitrogen and/or phosphorus from effluent.  However, treated sewage effluent still impacts the receiving water in many areas.  Ammonia and nitrate-nitrogen concentrations can be as high as 20 mg/L, which can contribute to downstream eutrophication.  Likewise, those facilities which do not remove phosphorus also may contribute to eutrophication in phosphorus impaired water bodies.    Furthermore, recent studies have indicated that sewage effluent may be contributing toward low level concentrations of pharmaceuticals and other pollutants in receiving water that were previously undetected.  These discharges may impact aquatic and aquatic-dependent organisms downstream from the point of the sewage treatment facility discharge.

5.3.8 Water Diversions and Dams

Water diversions or water transfers can cause varying degrees of impacts to donating and receiving basins.  Water diversion projects are implemented to provide drinking water, for irrigation projects, industry, power production, flood control, and environmental restoration.  These projects can be relatively simple, transferring a small quantity of water a short distance from an upstream site to a downstream site on the same stream.  Or the projects may be complex, transporting substantial quantities of water over long distances, across both political and basin boundaries.  Large interbasin transfer projects are most undertaken to satiate water demands of large metropolitan areas (Cox 1999). As water supplies tighten and population continues to grow, water transfers are likely to become more common in the future (Knapp et al. 2003).

Negative environmental consequences of water diversions are often unintended and are frequently expensive to restore or irreversible.  These impacts can affect both the donating and receiving body and include alteration of stream flow, dangers to biodiversity, degradation of water quality, intrusion of salt wedges, damage to both freshwater and saltwater fisheries, and alterations to riparian habitat.  These environmental impacts can generally be divided into three major groups: impacts that will be found in the exporting or donating basin, impacts along the route of the pipeline, canal, or other form of conveyance, and impacts in the importing or receiving basin. Impacts of water diversions and dams have been suspected of impacting numerous aquatic organisms, including some species such as endangered salmon in the Pacific States by imposing physical barriers during spawning migrations.  Further, organisms can be pulled into a dam’s water intake and killed.  While dams often have fish ladders on either side that allow the fish to bypass the dam, not all fish are able to locate and use these structures.

Dams and other physical obstacles have also affected listed species and altered lotic ecosystems.  These structures impede water flow in rivers, causing a variety of effects both upstream and downstream, and the indirect impacts can affect downstream reaches to estuaries and oceans.  In most unaltered rivers, water flow in rivers varies seasonally, from fast and cold in the spring when melting snowpack increases river volume, to slower and warmer in late summer.  Water flow varies the entire length of the river as well, due to changing elevation, substrate, and other physical features of the river.  When a dam is built on a river, total water flow may be reduced and the flow is more likely to remain relatively constant throughout the year.  While fishery decline is often associated with over-fishing, it can also be correlated with reduced river flow in estuaries (Rowell 2008).  In some cases, additional steps have been taken to increase water flow at specific times in an effort to aid species, particularly during spawning.     
Reduced water flow can also impact downstream water quality.  The decrease in water flow increases salinity in the river, and can also increase the salinity of any downstream (Manyari 2007).  An increase in salinity in estuaries can have negative effects because of the estuary’s importance as a nursery and breeding ground for many species.  It is estimated that 60% of US commercial fishes spend part of their life cycles in estuaries (Rowell et al. 2008).  In addition to altering salinity, releases of water from dams can increase sediment discharge, causing a decrease in visibility that can hinder species’ ability to locate food.  Furthermore, the change in water flow from dam operations can affect downstream water temperatures (USGS 2007).

5.4 FACTORS AFFECTING REPRESENTATIVE SPECIES WITHIN ECOSYSTEMS IN THE ACTION AREA: POLLUTANTS

In this section, a summary of the known and perceived threats to the current structure, function and health of specific Federally-listed aquatic and aquatic-dependent species is provided.  Twenty-one species were selected on a regional basis, and according to primary ecosystem type: freshwater, estuarine, and marine.  As described earlier in Section 4.2 of this document, these twenty-one species were selected to represent whole classes or groups of taxa, and serve as the primary basis for the effects analysis in Chapter 6.  Focus is on the past and present activities of the species in their respective areas in relation to each of the seven biological or chemical contaminant categories (constituent types) incidental the normal operation of commercial and recreational vessels, and identified as minimization targets from the permit action germane to this BE.

5.4.1 Freshwater Representative Species

5.4.1.1 Chinook Salmon (Oncorhynchus Tshawytscha) – FWS Zones 1 And 7; Freshwater (Anadramous) Salmonid Species

NOAA Fisheries has identified 17 evolutionarily significant units (ESUs) of Chinook salmon in Washington, Oregon, Idaho and California. Each ESU is treated as a separate species under the Endangered Species Act.  Two of the ESUs (Sacramento River Winter-run and Upper Columbia River Spring-run) are currently listed as endangered.  Seven other ESUs are listed as threatened.  These include: Snake River Spring/Summer-run, Snake River Fall-run, Central Valley Spring-run, California Coastal, Puget Sound, Lower Columbia River, and Upper Willamette River. 

Major Threats:

NOAA (2008b) explains that, given the complexity of the salmon species life history and the ecosystem in which they reside, no single factor is solely responsible for the decline of any Pacific Coast salmon species, including Chinook.  The following factors are thought to have significantly affected the status of Chinook salmon in the Pacific Northwest:

· Loss of habitat through water storage, withdrawal, conveyance, and diversions for agriculture, flood control, domestic, and hydropower purposes

· Land use activities and resource use and extraction associated with logging, road construction, urban development, mining, agriculture, and recreation leading to:

· Channel modification

· Temperature alterations

· Degradation of water quality

· Sedimentation input into spawning and rearing areas

· Increased predation due to the introduction of non-native species

· Hydroelectric dams that have blocked migrations and resulted in high mortality of smolts in turbines

Critical Habitat:

All nine of the threatened and endangered Chinook salmon ESUs have designated critical habitat.  This critical habitat includes numerous watersheds throughout Oregon, Washington, Idaho and California.  

Primary constituent elements
 for Chinook salmon include:

· Freshwater spawning sites with water quantity and quality conditions and substrate supporting spawning, incubation and larval development; 

· Freshwater rearing sites with: (i) Water quantity and floodplain connectivity to form and maintain physical habitat conditions and support juvenile growth and mobility; (ii) Water quality and forage supporting juvenile development; and (iii) Natural cover such as shade, submerged and overhanging large wood, log jams and beaver dams, aquatic vegetation, large rocks and boulders, side channels, and undercut banks;
· Freshwater migration corridors free of obstruction and excessive predation with water quantity and quality conditions and natural cover such as submerged and overhanging large wood, aquatic vegetation, large rocks and boulders, side channels, and undercut banks supporting juvenile and adult mobility and survival;

· Estuarine areas free of obstruction and excessive predation with: (i) Water quality, water quantity, and salinity conditions supporting juvenile and adult physiological transitions between fresh- and saltwater; (ii) Natural cover such as submerged and overhanging large wood, aquatic vegetation, large rocks and boulders, side channels; and (iii) Juvenile and adult forage, including aquatic invertebrates and fishes, supporting growth and maturation;
· Nearshore marine areas free of obstruction and excessive predation with: (i) Water quality and quantity conditions and forage, including aquatic invertebrates and fishes, supporting growth and maturation; and (ii) Natural cover such as submerged and overhanging large wood, aquatic vegetation, large rocks and boulders, and side channels; 
· Offshore marine areas with water quality conditions and forage, including aquatic invertebrates and fishes, supporting growth and maturation.

5.4.1.1.1  ANS

Little is known about the effects of introduced species on Chinook salmon.  It is anticipated, however, that intentional or accidental introductions of non-native fish such as striped bass and others may threaten West Coast salmon populations by increasing predation on out-migrating juveniles as well as potential increased competition for food and habitat (FOA 2008; NMFS 2007b).  

The release of Atlantic salmon (typically from local fish farms) in the Pacific Northwest also poses a possible threat to native salmon.  However, Waknitz et al.(2002) reports that these threats are relatively low for many parameters; this includes low risk that Atlantic salmon will increase current disease incidence in wild and hatchery salmon and that escaped Atlantic salmon will compete with wild salmon for food or habitat.  Waknitz’s review also concluded that there is little risk for several additional parameters including that escaped Atlantic salmon will hybridize with Pacific salmon, that Atlantic salmon will colonize habitats in the Puget Sound Chinook salmon and Hood Canal summer-run chum salmon ESUs, that escaped Atlantic salmon will prey on Pacific salmon, and that existing stocks of Atlantic salmon will be a vector for the introduction of an exotic pathogen into Washington State. 
5.4.1.1.2 Nutrients
High nitrogen and phosphorus loadings, or nutrient pollution, resulting in eutrophication and oxygen depletion is stressful to aquatic life, and presumably this is true for Chinook salmon.  NMFS (2007b) cites reduced water quality in the form of changes to dissolved oxygen, temperature, chemical contaminant, nutrients, and suspended sediment/turbidity as a potential threat to Chinook salmon.  For example, the dissolved oxygen requirements of Chinook salmon embryos are unclear, but Alderdice et al. (1958) observed an increase in oxygen demand by chum salmon embryos as they neared hatching. The effects of DO concentrations below the saturation level on salmonids include delayed or premature hatching (depending on the timing of low DO in the egg development process); abnormal embryo development; reduced size and strength at hatching; reduced growth, feeding, and swimming abi1ity; and increased susceptibility to disease, predation, and toxic contaminants (Allen and Hassler 1986; Davis 1975). Migrating adult Chinook salmon in the San Joaquin River exhibited an avoidance response when dissolved oxygen was below 4.2 mg/L, and most Chinook waited to migrate until dissolved oxygen levels were at 5 mg/L or higher (Hallock et al. 1970). Salmonid mortality begins to occur when dissolved oxygen concentrations are below 3 mg/L for periods longer than 3.5 days (USEPA 1986).

Nitrogen in the form of unionized ammonia is the one nutrient that has the potential to be toxic to fish in many water bodies receiving wastewater discharges. Among fish, Chinook salmon are moderately sensitive to ammonia; the acute sensitivity of Chinook salmon to ammonia ranks 9 of 27 among freshwater fish genera (i.e., top 1/3).  Servizi and Gordon (1990) found the 96 h LC50 for fingerling Chinook salmon weighing from one to seven grams to be 25.98 mg/L total ammonia nitrogen (TAN) at pH 8; whereas Thurston and Meyn (1984) found the 96 h LC50 for juvenile Chinook salmon weighing from 14.4 to 18.1 grams ranged from 14.50 to 19.53 mg/L.  
The toxicity to ammonia is primarily attributable to the un-ionized form (NH3), as opposed to the ionized form (NH4+). In general, more NH3 and greater toxicity exists at higher pH. However, limited data also indicate that less NH3 is needed at lower pH to produce its toxic effects. For a given pH and temperature, the percent of NH3 can be determined (USEPA 1985)
. Percent NH3 increases with temperature and pH. Some relevant numbers for most freshwater aquarium fish are presented in Table 5.2.

	Table 5.2.  Un-ionized NH3 as a percent of total ammonia (by temperature and pH)

Source: http://www.thekrib.com/Chemistry/ammonia-toxicity.html.

	
	Percent NH3 of total ammonia 

	Temp (ºF) 
	pH 6.5 
	pH 7.0 
	pH 7.5 
	pH 8.0 
	pH 8.5 

	68 
	.13 
	.40 
	1.24 
	8.82 
	11.2 

	77 
	.18 
	.57 
	1.77 
	5.38 
	15.3 

	82 
	.22 
	.70 
	2.17 
	6.56 
	18.2 

	86 
	.26 
	.80 
	2.48 
	7.46 
	20.3 


NH3 is much more dependent on pH than temperature. Within the pH range shown, an increase of one pH unit will increase the NH3 concentration about 10-fold. Several studies have documented negative changes in behavior that occur at sublethal concentrations of un-ionized ammonia, beginning at 0.05 mg/L. Changes in gill permeability occurred at concentrations of un-ionized ammonia as low as 0.09 mg/L (LaLiberte 2006). These sublethal concentrations of ammonia can cause malformation of trout embryos and histopathological changes as well as a reduction in their feeding and thereby a reduction in their growth and survival.

5.4.1.1.3 Pathogens 

While much work has been concentrated on identifying and controlling diseases of salmon in hatchery situations, there is potential for wild salmon stocks to be affected by a number of diseases and pathogens. Anadromous salmonids are susceptible to a variety of pathogenic micro-organisms, including at least 30 bacteria and viruses (USGS 2005). Bacterial kidney disease (BKD) caused by Renibacterium salmoninarum has been implicated as a significant factor in the 5-year decline of the Chinook salmon populations in Lake Michigan that began during 1988 and has been seen in wild Chinook salmon in Puget Sound (Ellis et al. 1978; USGS 2008b).  This disease affects the ability of juvenile Pacific salmon to migrate downstream and to survive in the ocean.

One study found that Chinook salmon migrating to the ocean through an estuary contaminated with chlorinated and aromatic compounds experience immunodysfunction, characterized by lowered resistance to disease, which potentially could affect survival of populations that are particularly threatened (Arkoosh et al. 2000).

5.4.1.1.4  Oil and Grease
Toxicity data evaluating the sensitivity of salmon species is extremely limited with regard to petroleum hydrocarbons and for other hydrocarbons, including animal fat-based hydrocarbons (grease).  One study examined the toxic actions of the water-accommodated fraction (WAF) and chemically-dispersed fraction (CEWAF) of crude oil on the smolts of Chinook salmon (Tjeerdema et al. 2007).  The results of this study showed that, based on total hydrocarbon content (THC), the mean LC50 of the WAF tests (LC50 = 7.46 mg/L THC) was approximately 20 fold lower than that of the CEWAF tests (LC50 = 155.93 mg/L THC). This suggests that although there were much higher concentrations of total hydrocarbons present in the CEWAF solutions, hydrocarbon bioavailability to salmon smolts was lower under dispersed conditions. 

Chinook salmon may also be adversely affected by oil-related derivatives such as polycyclic aromatic hydrocarbons (PAHs).  Several studies performed by the NMFS (1997) demonstrated the sensitivity of salmon species to PAHs; effects ranging from subcellular effects to changes in immune function and growth.  Another study determined that PAH levels as low as 1 ppb can be lethal to embryos of both pink salmon and Pacific herring (Heintz 1999).  

Feeding of juvenile salmon can be interrupted by exposure to PAHs. Purdy (1989) exposed coho salmon to a mixture of seven hydrocarbons at two concentrations. At the lowest level, 0.08%, feeding was reduced. At the highest level, 0.15%, feeding was completely inhibited and fish would not feed for three days after exposure.  Hence, based on information from this surrogate species, Chinook salmon can be expected to be negatively impacted in waters containing high levels of PAHs.
5.4.1.1.5 Metals
Because of their similar properties, metals exhibit similar toxic effects on fish. Metals tend to accumulate within the body of the fish by binding to phosphate and sulfide groups of various proteins. When the sulfhydryl groups of enzymes are bound, the enzyme activity is inhibited and results in a general decline in fish health. At high enough concentrations, osmoregulatory and hormonal systems cease to function (LaLiberte 2006). Toxicity to most metals is dependent upon water quality, and is amplified with increased temperature, increased pH, decreased hardness, and decreased dissolved oxygen.  In salmonids, the sensitivity to many metal concentrations also depends on the developmental stage.

The sensitivity of salmon species to metal toxicity is well documented.  Chapman (1978) studied the toxicity of cadmium, copper and zinc to four juvenile stages of Chinook salmon and steelhead.  The 96-h LC50 values for all four life stages of Chinook salmon ranged from 1.8 to >26 μg Cd/liter, 19 to 38 μg total Cu/liter, and 97 to 701 μg Zn/liter. Steelhead were consistently more sensitive to these metals than were Chinook salmon.  Another study found LC50s (dissolved copper) for swim-up Chinook salmon ranging from 7.4 to 18.3 μg/liter (Welsch et al. 2000).  Exposure to as little as 5 μg Cu/L in coho salmon was found to inhibit the seaward migration of the smolts (LaLiberte 2006). Inhibition of migration for migrant salmonids such as coho and Chinook salmon subjects the juveniles to increased densities, limited food supplies, and probably increased mortality.

Cadmium has no biological function in organisms. As a non-degradable, cumulative pollutant, cadmium can disrupt the multiple trophic levels of aquatic organisms and the effects can persist for centuries (Sorensen, 1991). Salmonids have been found to be among the most sensitive aquatic organisms to the presence of cadmium. Some other invertebrates were equally sensitive but most of the organisms tested were much more resistant to the effects of cadmium than salmonids. (Alabaster and Lloyd 1982).

The effects of lead on salmonids has been reviewed by several authors (Aronson 1971; Sorensen 1991). Lead poisoning in fish results in neuronal, muscular, and hematological changes similar to those found in mammals. These changes lead to muscle spasm, paralysis, hyperactivity, and loss of equilibrium (Davies 1976). In wild fish, these symptoms render the fish susceptible to predators.

5.4.1.1.6  Toxic and Non-Conventional Pollutants with Toxic Effects (TNTPs) 

Resident Puget Sound Chinook salmon are said to be heavily contaminated with flame retardants and plasticizers called phthalates.  These and other organic compounds have been shown to have endocrine disrupters which can exhibit estrogen-like effects.  Endocrine disrupters can alter life cycles of organisms, including altering reproduction.  For example, endocrine disrupters are suspected as a leading cause for the formation of ovaries in male fish in the Potomac River.  Furthermore, these chemicals can increase formation of tumors and other abnormal growth, thereby shortening or impairing the lives of affected organisms.  Hence, extrapolating from these examples, the presence of these pollutants could contribute to lower fecundity and higher mortality of the Chinook Salmon.
5.4.1.1.7  Other Non-Conventional and Conventional Pollutants (ONCPs) 

As stated above, NMFS (2007b) cites reduced water quality as a potential threat to Chinook salmon. These threats are said to include changes to dissolved oxygen, temperature, chemical contaminant, nutrients, and suspended sediment/turbidity.  

There are no data available on the pH tolerance of Chinook salmon.  Based on life history information, the pH tolerance range of all life stages of salmon is expected to be within the normal ambient surface water pH range of 6 to 9.

Increases in water temperature can have negative effects on Chinook salmon.  Hanson (1997) found that the time to 50% mortality (geometric mean resistance time) ranged from 7799 minutes at 21 C to 21 minutes at 27 C.  Juvenile salmon exposed to a gradually increasing temperature experienced a rapid increase in mortality as temperatures exceeded 24 C.

Other non-conventional pollutants such as siltation/sedimentation can also have a negative effect on Chinook salmon.  Chinook, like all salmon, need clean, cool water with plenty of oxygen and low amounts of suspended solids and contaminants. They also need gravel and rocks to spawn. Fine sediment can be lethal to Chinook salmon; it can fill the spaces between the rocks and gravel, burying the eggs, and preventing flowing water from reaching the eggs. Lack of water flow to the eggs can cause severe decreases in the ability of the eggs to hatch. Sediment can also affect adults; damaging the sensitive tissues of the gills of Chinook and other salmon. 

5.4.1.2 Rio Grande Silvery Minnow (Hybognathus Amarus) – FWS Zone 2; Representative Of Small Fish/Minnow Species

Major Threats (USFWS 2007c):

· Dewatering and Diversion

· Water Impoundment 

· River Modification

· Water Pollutants

· Disease and Predation

· Possible Major Threats: exotic fish, point source pollution, impoundments, urbanization 

The Rio Grande silvery minnow occurs in waters with slow to moderate flow in perennial sections of the Rio Grande and associated irrigation canals. Most often the species uses silt substrates as habitat (much less often sand substrates), and typically occurs in pools, backwaters, or eddies formed by debris piles; larger individuals use a broad spectrum of habitats, including main and side channel runs, but this species rarely uses areas with high water velocities. The species most commonly occurs in depths of less than 20 centimeters in the summer and 31-40 centimeters (median) in the winter; few use areas with depths greater than 50 centimeters (Nature Serve 2008, accessed April 2008). 
Critical Habitat:

Critical habitats for the silvery minnow in the Rio Grande extend from the Cochiti Dam in Sandoval County, New Mexico (NM), downstream to the utility line crossing the Rio Grande, a permanent identified landmark in Socorro County, NM.  This habitat is approximately 157 mi (252 km), and is referred to as the “middle Rio Grande”. The habitat designation also includes the Jemez River tributary from Jemez Canyon Dam to the upstream boundary of Santa Ana Pueblo. The critical habitat designation defines the lateral extent (width) as those areas bounded by existing levees or, in areas without levees, 300 feet (ft) (91.4 meters (m)) of the riparian zone adjacent to each side of the bankfull stage of the middle Rio Grande. 

Constituent Elements 


The primary constituent elements listed by the FWS (USFWS 2003) for Rio Grande silvery minnow are:

1. 
A hydrologic regime that provides sufficient flowing water with low to moderate currents capable of forming and maintaining a diversity of aquatic habitats, such as, but not limited to the following:  Backwaters (a body of water connected to the main channel but with no appreciable flow), shallow side channels, pools (the deeper portion of the river with slower relative velocity), eddies (pools of water moving in different directions than the main current in the river channel), and runs (flowing water in the river channel without obstructions) of varying depth and velocity--all of which are  necessary for each of the particular silvery minnow life-history stages  in appropriate seasons. The silvery minnow requires habitat with  sufficient flows from early spring (March) to early summer (June) to trigger spawning, flows in the summer (June) and fall (October) that do not increase prolonged periods of low or no flow, and a relatively constant winter flow (November through February);

2. 
The presence of low-velocity habitat (including eddies created by debris piles, pools, or backwaters, or other refuge habitat (e.g., connected oxbows or braided channels)) within un-impounded stretches of flowing water of sufficient length (i.e., river miles) that provide a variety of habitats with a wide range of depth and velocities;

3. 
Substrates of predominantly sand or silt and;
4. 
Water of sufficient quality to maintain natural, daily, and  seasonally variable water temperatures in the approximate range of greater than 1ºC (35ºF) and less than 30ºC (85ºF)  and reduce degraded water quality conditions (decreased dissolved oxygen, increased pH, etc.).  This constituent element provides protection from degraded water quality conditions. The Fish and Wildlife Service (2002) concluded that when water quality conditions degrade (e.g., increasing water temperatures, pH, decreasing dissolved oxygen, etc.), silvery minnows will likely be injured or die.
5.4.1.2.1 ANS
The effects of introduced species on Rio Grande silvery minnow are unknown. Competition and predation by introduced non-native species may have been factors that contributed to the decline of the Rio Grande silvery minnow within its historic range (USFWS 2007c), and their survival continues to be threatened by interactions with non-native fishes (NatureServe, assessed April 2008).  The intentional or accidental introductions and transfers of indigenous and non-indigenous minnows, e.g., live minnows from other drainages, may threaten wild Rio Grande silvery minnow populations by imposing genetic threats, increasing competition for food or habitat, or spreading diseases. It is also possible that rapid increases in abundance of other non-indigenous species (e.g., guppy Poecilia reticulata, goldfish Carassius auratus) may affect Rio Grande silvery minnow food sources (e.g., diatoms, algae) and/or introduce new predators to compete for resources of Rio Grande silvery minnow.

The use of live minnows from other drainages as fish bait may also have introduced diseases and parasites harmful to Rio Grande silvery minnow. It is possible that the illegal use of non-native bait fish continues, and may introduce additional non-native species that could compete with or prey upon Rio Grande silvery minnow or introduce diseases or parasites harmful to the species. Current regulations may be inadequate to restrict the use of bait fish, illegal use of bait fish, introduction of non-natives via bait bucket, and introduction of disease or parasites by importation of bait fish (USFWS 2007c). Sources of invasive species include fouled hulls, bait buckets, bait wells, and deck transport from recreational boats (USEPA 2008).

Competition and/or hybridization with non-native species in the future could potentially affect the remaining populations of Rio Grande silvery minnow (USFWS 2007c). Predation by non-native fishes, as well as by birds and mammals, and competition for space and food with non-native fish are possible during low flows. Predation occurs when non-native species – including northern pike (Esox lucius), walleye (Stizostedion vitreum), white crappie (Pomoxis annularis), white bass (Morone chrysops), black and brown bullheads (Ameiurus melas, A. nebulosus), smallmouth bass (Micropterus dolomieui), and largemouth bass (M. salmoides) – are confined, during low flow or no flow, in limited habitat with Rio Grande silvery minnow and other native species.  It is unlikely that predation is a major factor in the decline of the Rio Grande silvery minnow, but it has probably played a minor role, with increasing importance as populations have come under greater stress from other factors (USFWS 2007c). 

5.4.1.2.2 Nutrients
Point and non-point source discharges into the Rio Grande River in New Mexico have degraded water quality, which may have contributed to the decline of the Rio Grande silvery minnow (USFWS 2007c) and may adversely affect the only existing populations of this endangered species (Buhl 2002). The contaminants of concern in the Rio Grande include, but are not limited to, trace elements (aluminum, arsenic, cadmium, copper, lead, mercury, nickel, selenium, and zinc), chlorine, ammonia, and nutrients (NMWQCC 1998, 2000). These contaminants, particularly ammonia and nutrients, are associated with sewage treatment facilities, industrial point source discharges, agricultural runoff and urban stormwater.  

Although the toxicity of the aforementioned contaminants to fish has been well studied, little is known about the sensitivity of Rio Grande silvery minnow to these (and other) waterborne contaminants. Buhl (2002) studied the relative toxicity of aluminum, ammonia, arsenic, chlorine, copper, and nitrate, individually and in an environmentally realistic mixture (excluding chlorine), to larval Rio Grande silvery minnow and larval fathead minnow (Pimephales promelas), a standard warm-water test fish also in the Cyprinidae family. The results of the Buhl study suggest that fathead minnow may serve as a suitable surrogate for the relative sensitivity of Rio Grande silvery minnow to the chemicals examined thus far. The ubiquity of the fathead minnow is largely due to this species ability to tolerate a wide range of environmental conditions (Scott and Crossman 1973). With the exception of low pH (Rahel and Magnuson 1983), the fathead minnow is able to survive a diversity of extreme water quality conditions. Fathead minnows are often found in plains lakes, where they tolerate relatively high alkalinity (2000 ppm), and salinities of over 10,000 ppm (Burnham and Peterka 1975; Scott and Crossman 1973). They are also found in drying pools in New Mexico, where they tolerate high water temperatures and low dissolved oxygen levels (Sublette et al. 1990).

Comparisons of the 96-h EC50 and LC50 values to measured concentrations in the Rio Grande indicate that these chemicals individually or combined at environmentally relevant concentrations do not pose an acute hazard to populations of Rio Grande silvery minnow and fathead minnow. However, the margins of difference between the acutely toxic concentrations of copper and ammonia in the mixture and those measured in the Rio Grande were less than two orders of magnitude (35-66), which indicates that this mixture may pose a chronic hazard to both species. The primary toxic components in the mixture were copper and un-ionized ammonia. 

For total ammonia, the acute 96 h LC50 for larval Rio Grande silvery minnow is 16.9 mg/L NH3-N (Buhl 2002), and the chronic standard calculated from the 96 h LC50 is 0.10 mg/L NH3-N (Passell et al. 2007). However, additional studies are needed to determine if fathead minnow are an acceptable surrogate for chronic effects of these contaminants on the endangered Rio Grande silvery minnow. Passell et al. (2007) concluded that NH3 toxicity must be considered seriously for its potential ecological impacts on the Rio Grande and as a mechanism contributing to the decline of the Rio Grande fish community in general, and the Rio Grande silvery minnow specifically. Declining water quality is a hidden consequence of drought in effluent-influenced streams.
High nitrogen and phosphorus loadings, or nutrient pollution, resulting in eutrophication and oxygen depletion is stressful to aquatic life, including the Rio Grande silvery minnow. No data were available for the dissolved oxygen tolerance of Rio Grande silvery minnow, so other minnows were used as surrogate species. Poucher and Coiro (1997, as reported in USEPA 2000) reported LC50 values for dissolved oxygen (DO) in sheepshead minnow (Cyprinodon variegatus) of 0.40 mg/L at 20° C and 1.45 mg/L at 30° C. Beamish (1964, as reported in Davis 1975) reported elevated standard oxygen uptake in common carp (Cyprinus carpio) at a DO concentration of 4.71 mg/L (at 20° C); standard oxygen uptake was depressed at lower concentrations. Itazawa (1970, as reported in Davis 1975) reported that common carp blood ceased to be fully oxygen saturated at a DO concentration of 4.34 mg/L. 

Nitrate is toxic to Rio Grande silvery minnow at high concentrations.  Buhl (2002) reported a 96h LC50 of 1,519 mg/L for nitrate (as N). 

5.4.1.2.3 Pathogens 

Rio Grande silvery minnows are presumably at risk of stress and disease when confined to pools during periods of low flow. The increased risk of stress-induced disease outbreaks is possibly exacerbated when high levels of pollutants or other stresses are present. See section 5.4.1.2.1 above. 
5.4.1.2.4 Oil and Grease
The effects of petroleum oils on many species of fish have been investigated extensively (USEPA 1997). Commonly reported individual effects of petroleum oils in fish include: impaired reproduction and reduced growth, as well as death; blood, liver, and kidney disorders; malformations; altered respiration or heart rate; altered endocrine function in fish; altered behavior; and increased cells in gills and fin erosion in fish.  Oils can act on the epithelial surfaces of fish, accumulate on gills, and prevent respiration (USEPA 1997). The oil coating of surface waters can interfere with natural processes of reaeration. Oils can increase BOD and deplete water of oxygen sufficiently to kill fish. Oils can cause starvation of fish by coating food and removing the food supply. 

No data were available to evaluate the sensitivity of Rio Grande silvery minnow, or minnow species in general, to either petroleum hydrocarbons or other hydrocarbons, including animal fat-based hydrocarbons (grease). A 96-h fathead minnow LC50 for chlorinated paraffin waxes and hydrocarbon waxes was reported as 100 mg/L (USFWS 1986). Lethal toxicities of various petroleum products to finfish ranged from 1 to over 1,000 mg/L (USEPA 1976).  Larvae and eggs were more sensitive than adult fish.  

Toxicity data for the soluble chemical constituents of petroleum are readily available for surrogate organisms. Fathead minnow species were again used as a surrogate for Rio Grande silvery minnow. Marchini et al. (1992) reported a 96-h LC50 of 24.6 mg/L for benzene in juvenile fathead minnow, and 15.6 mg/L in larvae. Geiger et al. (1986) reported a 96-h LC50 of 9.09 mg/L for ethylbenzene in juvenile fathead minnow. Marchini et al. (1992) reported a 96-h LC50 of 36.2 mg/L for toluene in juvenile fathead minnow, and 17.0 mg/L in larvae. For xylene, Geiger et al. (1986) reported a 96-h LC50 of 16.0 mg/L for juvenile fathead minnow.   Hence, the Rio Grande Minnow could be impacted if exposed to high levels of oil and grease which contain these organic materials.  However, such high levels of these constituent discharges should not be common in the Rio Grande minnow’s habitat due to watershed characteristics.   
Soluble chemical components of petroleum oil and grease also include polycyclic aromatic hydrocarbons (PAHs). There are limited data for toxicity of polycyclic aromatic hydrocarbons (PAHs) in minnow species. Oris (1987) reported a LT50 (lethal time to 50% mortality) of 5.6 µg/L for benzo(a)pyrene (BaP) in larval fathead minnow. DeGraeve et al. (1982) reported a 96h LC50 of 7.9 mg/L for naphthalene. Accumulation of hydrophobic contaminants such as PAHs in Rio Grande silvery minnow is unlikely, due to their short life (less than 13 months) and low trophic position. However, the long-term effects of any contaminant accumulation are not yet known.

5.4.1.2.5 Metals
Data on the acute sensitivity of Rio Grande silvery minnow to metal toxicity is limited.
Copper

Buhl (2002) reported that Rio Grande silvery minnow were more sensitive to copper than fathead minnow during the first 72 h of exposure, but not at 96 h. The 96 h LC50 for unfiltered copper in Rio Grande silvery minnow was 0.25 mg/L. There is no chronic toxicity data available for copper in Rio Grande silvery minnow. Using the USEPA (1996, 1998d) reported geometric mean acute-to-chronic ratio of 11.2, the maximum acceptable toxicant concentration (MATC) for copper exposures to both minnow species (based on 96-h LC50s) would be 22-35 µg/L (Buhl 2002).  These results indicate that current national and New Mexico acute criteria for ammonia (See 5.4.1.1.2) may not be protective of Rio Grande silvery minnow and fathead minnow exposed to mixtures of ammonia and copper in the Rio Grande (at a pH range of 7.9 to 8.1).
Arsenic

Buhl (2002) reported a 96h LC50 for arsenic in Rio Grande silvery minnow of 34.3 mg/L as arsenate.  Fathead minnow, a standard test species, were twice as sensitive to arsenic as Rio Grande silvery minnow. The relatively low sensitivity of Rio Grande silvery minnow to arsenic is apparent when the LC50 of  34.3 mg/L (34,300 µg/L) is compared to the much lower Criteria Maximum Concentration (CMC) of 340µg/L and Criterion Continuous Concentration (CCC) of 150µg/L included in EPA’s current national recommended water quality criteria (USEPA 1996).  It is unlikely that the Rio Grande silvery minnow would be exposed to concentrations of arsenate that are this high; hence, arsenate has likely not significantly affected the status of the species.
5.4.1.2.6 Toxic and Non-Conventional Pollutants with Toxic Effects

Many studies have characterized the biota in parts of the Rio Grande Basin (RGB) as being at risk from contaminants. These compounds may affect physiological processes and impede a fish's ability to withstand stress. Schmitt et al. (2004) collected, examined, and analyzed 368 fish of seven species from 10 sites in the RGB during late 1997 and early 1998. Composite samples of whole fish from each station were grouped by species and gender and analyzed by instrumental methods for persistent organic and inorganic contaminants. Overall, fish from stations in the lower RGB contained greater concentrations of some contaminants and appeared to be less healthy than those from sites in the central and upper parts of the basin, as indicated by general gradient of pesticide concentrations and biomarker responses from upstream to downstream. In the upper RGB, a minimal number of altered biomarkers and few or no elevated contaminant concentrations were noted. There appears to be limited potential for exposure of most life stages of Rio Grande silvery minnow to sediment contaminants, because this fish is a pelagic spawner, with semi-buoyant non-adhesive eggs. The eggs and larvae drift passively. The diet of Rio Grande silvery minnow is probably similar to other Hybognathus: diatoms, algae, larval insect skins, and plant material scraped from ooze in bottom sediment (NatureServe, accessed April 2008).  This dietary composition indicates that Rio Grande silvery minnow are predominantly pelagic feeders, and have limited exposure to sediment contaminants via benthic feeding.

Data were extremely limited for the sensitivity of this species to other TNTPs. Buhl (2002) reported a 96-h LC50 of 0.115 mg/L for chlorine (total residual chlorine, TRC) in Rio Grande silvery minnow. Of 31 values found in ECOTOX for 96-h LC50 of sodium chloride in fathead minnow, the average was 7,555 mg/L with a coefficient of variation of 6.5%. In Dwyer et al. (2005) the acute sensitivity of fathead minnow to carbaryl (a carbamate insecticide), 4-nonylphenol (in ethoxylate detergents), pentachlorophenol (an organochlorine used as a wood preservative and molluscicide), and permethrin (a pyrethroid insecticide) was determined.  96-h acute LC50s and sensitivity rank (among tested fish species, N = 20, many of which are threatened or endangered) were as follows: carbaryl – 5.21 mg/L, 16; 4-nonylphenol – 270 µg/L, 15; pentachlorophenol – 250 µg/L, 13; and permethrin – 9.38 µg/L, 11.  The overall sensitivity rank for fathead minnow among fish and the five chemical contaminants (including copper from above) was 16 of 20.  Similar sensitivity is assumed for Rio Grande Silvery minnows.

5.4.1.2.7 Other Non-Conventional and Conventional Pollutants 

No data were available to evaluate the sensitivity of Rio Grande silvery minnow to ONCPs including pH, temperature, and suspended solids and sediments. Based on life history information, the pH tolerance range of all life stages of Rio Grande silvery minnow is expected to be within the normal ambient surface water pH range of 6 to 9. Temperature tolerance is not known to be limiting for this species, although no specific data are available. Sensitivity of Rio Grande silvery minnow to suspended and bedded sediments (SABS) is possible. Excessive sediments in aquatic systems contribute to increased turbidity leading to altered light regimes which can directly impact primary productivity, species distribution, behavior, feeding, reproduction, and survival of aquatic biota (Berry et al. 2003). Reduced light can reduce production of phytoplankton. Reduced light and increased turbidity can also affect the feeding ability and movements of fish, especially larval fish. Direct effects of increased SABS include physical abrasion, and clogging of respiratory organs. The concentrations of suspended sediment required to cause these sorts of effects are generally very high, but may occur in certain situations such as near vessels navigating in shallow water. On the other hand, the indirect effects of SABS in streams and rivers, including the loss of spawning habitat for salmonid fishes by an increase in embeddedness caused by the entrapment of fine material in substrate gravel, probably has little adverse effect on Rio Grande silvery minnow. 

5.4.1.3 Northern Riffleshell (Epioblasma Torulosa Rangiana) - FWS Zones 3, 4 And 5; Representative Of Freshwater Bivalve Mollusks

Major Threats (USFWS 1997b):

· Dams and Reservoirs

· Erosion and Sedimentation

· Agricultural and industrial pollutants

· Exotic species (zebra mussel)

The northern riffleshell can be found in and well-oxygenated, fine gravel riffles. Preferred habitat appears to require swiftly moving water (Clarke 1981; Ortmann 1919).  The high oxygen concentrations in swift streams may be necessary for survival.  It is a species that prefers riffle areas of smaller streams, and as such, has fared better than larger river species, which have been heavily impacted by dredging and impoundment (Clarke 1981).  

Many factors are cited as potentially contributing to the decline of freshwater mussel populations in North America.  Habitat alteration, introduction of exotic species, over-utilization, disease, predation and pollution are all considered causal or contributing factors (Neves et al. 1997). Among these, a primary threat to the riffleshell seems to be aquatic nuisance species such as the zebra mussel.  By attaching in great numbers to native mussels such as the northern riffleshell, zebra mussels make it difficult for the mussel to move and feed properly; therefore, suffocating and killing the native species (USFWS 1997b).  Early life stages of several species of freshwater mussels are also highly sensitive to metals and ammonia in water and sediment exposures.  Among pollutants, ammonia warrants priority attention for its effects on mussels (Augspurger et al. 2003).  

Critical Habitat:

Critical habitat for the northern riffleshell should be sheltered from agricultural and industrial pollution as well from invasion from threatening exotic species such as the zebra mussel.  The northern riffleshell resides in select water bodies in the Midwest region of the United States and Ontario, Canada.  Current United States populations are known to exist in the Green River in Kentucky, French and LeBoeuf Creeks and the Allegheny River in Pennsylvania, the Detroit River in Michigan (possibly extirpated), and the Big Darby Creek in Ohio (USFWS 1993).
The FWS found that designation of critical habitat for the northern riffleshell is not presently determinable (1993).

5.4.1.3.1 ANS
The effects of aquatic nuisance species on the northern riffleshell and like unionid species are well addressed in literature.  In 13 of 45 published articles, introduction of aquatic nuisance species is blamed for the decline of native freshwater mussel (Strayer et al. 2004).

The Eurasian zebra mussel and the Asiatic clam, two alien nonunionoid species, have caused significant harm to North American unionoids (Lydeard et al. 2004).  By attaching to native mussels such as the northern riffleshell in great numbers, zebra mussels make it difficult for the mussel to move and feed properly, therefore, suffocating and killing the native species (USFWS 1997b).  Studies of zebra mussels on unionids in Great Lakes waterways have confirmed that unionid mortality may approach 100% when unionids are heavily encrusted with zebra mussels (Schloesser et al. 1998).  
The invasive Asian clam (Corbicula flumminea) was first reported in the Cumberlandian Region in 1959.  This species is implicated as a competitor with native mussels for resources such as food, nutrients, and space, particularly as juveniles.  Densities of Asian clams are sometimes heavy in Cumberlandian Region streams, making competition with the five native populations likely.  Paradoxically, large, seemingly healthy, populations of unionids may coexist with Asian clams (Gordon and Layzer 1989).
Other non-native species may also impact unionid survival through the reduction or redistribution of native fishes, of which the larval (glochidia) life-stage is parasitic.  Nonnative fish species such as the Eurasian ruffe (Gymnocephalus cernuus) and round goby (Neogobius melanostomus) can completely displace native fish, thus causing the functional extirpation of local unionid populations (USEPA 2007e).

Glochidia of freshwater mussels generally display varying degrees of host specificity.  Closely related mollusks have been shown to use banded sculpin, as well as dusky, redline, and spotted darters (Yeager 1986).  Other possible hosts include: banded sculpin, greenside darter, logperch, redline darter, snubnose darter, and spotted darter (Yeager and Saylor 1995). 
5.4.1.3.2 Nutrients
High loadings of nutrients, sediments, and toxins from non point sources are major threats to mussels such as the northern riffleshell (Ellis 1936; Strayer and Fetterman 1999).  Nutrient loading from various non-point sources in occupied areas have lead to siltation, sedimentation, and eutrophication (USEPA 2007a).  Furthermore, fish host populations could also be negatively affected by nutrient loading, prohibiting riffleshell reproduction via a fish host.

No data are available on the sensitivity of riffleshell to dissolved oxygen, although the apparent requirement of northern riffleshell for "highly oxygenated riffles" and “swiftly moving water” (See Clark 1981) implies that this particular species is more sensitive to water oxygen content than its marine counterparts (Hammen 1976). The recent case of hypoxia in the Gulf of Mexico, and other parts of the United States, has generated substantial interest regarding nitrogen dynamics in large rivers.  Data from the hypoxia studies suggest that surficial sediments are enriched with nitrogen in several systems in which populations of benthic invertebrates, including unionids, have declined.  While unionids may be relatively insensitive to some pesticides and organic compounds (see below), their early life-history stages are among the most sensitive of aquatic fauna tested for metals, chlorine, and ammonia (Newton 2003).

With regard to nutrient levels, freshwater mussels in general are comparatively more sensitive to ammonia then many of the most sensitve species of other invertebrates, fish or amphibians (Augspurger et al. 2003; Newton et al. 2003).  For example, 96-h median lethal concentrations (LC50s) in four species of juvenile unionids range from 40 to 280 µg NH3/L (Mummert et al. 2003; Myers-Kinzie 1989; Newton et al. 2003); similar 96-h LC50s for more traditional test species range from 1,830 to 2,550 µg NH3/L in fathead minnow (Arthur et al. 1987), from 190 to 6,090 µg NH3/L in the amphipod, Hyalella azteca (Ankley et al. 1995), and from 260 to 1,040 µg NH3/L in Oncorhynchus mykiss (Arthur et al. 1987).

5.4.1.3.3 Pathogens 

Very little data exist on the effect of pathogens on freshwater mussels.  A portion of the northern riffleshell's historic range included large rivers, and die-offs due to unknown disease may have played a role in the species' decline (USFWS 1993).  Although extensive, unexplained, die-offs have occurred in the past in the Mississippi River drainage, these were for the most part restricted to large rivers where riffleshell generally are not located.  The rivers and streams preferred by the clubshell (a similarly comparative species) are medium to small rivers and streams, and disease has not been documented as a factor affecting its population dynamics.  

5.4.1.3.4 Oil and Grease
No research was found discussing the general impacts of oil and grease on the northern riffleshell.  Few studies have examined these mollusks general tolerances and the accumulation of compounds such as Polycyclic aromatic hydrocarbons (PAHs).  PAHs commonly occur in oil, coal, and tar deposits and their waste products. Preliminary data indicate unionids may be relatively insensitive to select pesticides and organic compounds (Newton 2003).  However, like other invertebrates, especially marine mollusks, freshwater mussels likely do not metabolize organic compounds (including PAHs) as efficiently as vertebrates, and may accumulate high tissue concentrations of these compounds.

5.4.1.3.5 Metals
Freshwater mussels have been commonly used as biomonitors for trace metals in the freshwater environment. Mussels meet many of the prerequisites for an ideal biomonitor (Phillips and Rainbow 1993).  Namely, they are sedentary and therefore representative of the study area; they are abundant and readily sampled, handled and identified; they provide sufficient tissue for analysis; they are hardy and relatively insensitive to organic pollution; they have high bioaccumulation capacities for most metals; and they are generally considered to be poor metal regulators, thus providing a direct measure of the bioavailability of metals in aquatic systems (Renaud et al. 1998).

Some freshwater mussels appear to be particularly sensitive to heavy metals, more so than many other animals used in toxicological tests (Keller and Zam 1991).  Responses are species-specific (see example for copper in Jacobson el at. 1993), and behavioral responses may allow some adult mussels to survive short-term exposure otherwise toxic to juveniles (Keller 1993).  Wang et al. (2007) conducted 96-h acute toxicity tests with up to 11 mussel species using copper.  The authors also conducted tests with five commonly tested species (the cladocerans, Ceriodaphnia dubia and Daphnia magna; the amphipod; Hyalella azteca; and rainbow trout and fathead minnow).  Median effective concentrations (EC50s) for commonly tested species were >58 µg Cu/L, where as the EC50s for mussels in most cases were <45 µg Cu/L.  It is hypothesized that low levels of metals may also interfere with the ability of glochidia to attach to the host (Huebner and Pynnonen 1992).  Based on these results, Riffleshell Mussel can be assumed to have higher sensitivity to copper concentrations.  Due to the ubiquity of copper in the aquatic environment, higher copper concentrations may contribute to decreased fitness for the Northern Riffleshell.
5.4.1.3.6 Toxic and Non-Conventional Pollutants with Toxic Effects

There is no evidence to suggest that freshwater mussels are uniquely sensitive to other toxic and non-conventional pollutants, including many pesticides (Newton 2003).  Some studies show little affect on unionids due to toxicity from fluoride concentrations (Keller and Ausperger 2005).  In the Wang et al. (2007) study noted above, the chlorine EC50s for mussels generally were >40 µg/L, and not substantially different from that of the EC50s exhibited by the more commonly tested species.   Since freshwater mussels including the northern riffleshell are not highly sensitive to chlorine, it is reasonable to assume that EPA’s current national recommended water quality criteria are protective for this species.
5.4.1.3.7  Other Non-Conventional and Conventional Pollutants 

Acidic water from mine runoff and sandy soils may eliminate mussels and preclude recolonization (Humphrey 1987; Simmons and Reed 1973; Watters 1988).  During exposure to low pH, calcium for haemolymph buffering may be derived from the shell and mantle, but not from concretions in the gills used for glochidial shell construction (Pynnonen 1990).  Mussels may be able to survive several weeks of exposure to relatively low pH because of this buffering (Makala and Oikari 1992).  However, low pH also interferes with the glochidia’s ability to close its shells on a host (Huebner and Pynnonen 1992).  Liqouri and Insler (1985) gave circumstantial evidence that salinity was lethal to some glochidia. 

The importance of sediments (and nutrients) to mussels probably depends strongly on the species of mussel and especially on the geomorphic and ecological setting of the stream.  For example, it seems entirely possible that fine sediments may be more harmful to mussels in low gradient streams than in high gradient streams, which may be more capable of flushing out such fine sediments.  Thus, it may not be possible to make blanket statements about the importance of sediments and nutrients as threats to unionid mussels without considering the species and the setting (Strayer and Fetterman 1999).  Siltation may result in reduced dissolved oxygen and increased organic material at the substrate level (Harman 1974).  Specific biological impacts on mussels from excessive sediment include reduced feeding and respiratory efficiency from clogged gills, disrupted metabolic processes, reduced growth rates, increased substrate instability, limited burrowing activity, and physical smothering (USEPA 2007a).

5.4.1.4 Hine’s Emerald Dragonfly (Somatochlora Hineana) – FWS Zone 3; Representative Of The Aquatic Larval Stage Of Freshwater Aquatic Insects

Major Threats (USFWS 2001c):

· Habitat loss and/or degradation

· Pesticides and other pollutants

· Changes in groundwater 

The Hine’s emerald dragonfly (order Odonata; family Corduliidae) is the only dragonfly currently on the FWS’ List of Endangered Species.  It is a very rare species, inhabiting only a few locations in the Midwest (See Critical Habitat).  Hine’s emerald dragonfly larvae, or nymphs, spend 2 to 4 years in small streamlets, emerging as adults as early as late May in Illinois, and as late as June in Wisconsin, and continue to emerge throughout the summer.  Larvae can occur in small clusters within their habitat and remain independent.  Individuals are well adapted to survive drought conditions and can over-winter in crayfish burrows.  Adult dragonflies can live at least 14 days and may live 4 to 6 weeks (NatureServe, accessed April 2008).  Both larvae and adults are predators.

The Hine’s emerald dragonfly lives in calcareous (high in calcium carbonate) spring-fed marshes and sedge meadows overlaying dolomite bedrock.  The greatest threat to the Hine's emerald dragonfly is habitat destruction. The Hine’s Emerald Dragonfly requires specific types of habitat which are now limited (Brody 1997); most of the wetland habitat that this dragonfly depends on for survival has been drained and filled to make way for urban and industrial development.  Contamination of wetlands by pesticides or other pollutants also pose a threat to the species. Furthermore, the dragonfly depends on pristine wetland or stream areas to breed, with good water quality, for growth and development.  Development that decreases the amount or quality of groundwater flowing to the dragonfly’s habitat threatens its survival (USFWS 2001c). 

Critical Habitat:

Critical habitat units for the Hine’s emerald are located in Cook, DuPage, and Will Counties in Illinois, Alpena, Mackinac, and Presque Isle Counties in Michigan, and Door and Ozaukee Counties in Wisconsin (USFWS 2007a).  

The primary constituent elements (PCEs) are physical and biological features that are essential to Hine's emerald dragonfly conservation.  The PCEs of critical habitat for the Hine's emerald dragonfly are (USFWS 2007a):


1.  For egg deposition and larval growth and development:

· Organic soils (histosols, or with organic surface horizon) overlying calcareous substrate (predominantly dolomite and limestone bedrock);

· Calcareous water from intermittent seeps and springs and associated shallow, small, slow flowing streamlet channels, rivulets, and/or sheet flow within fens;

· Emergent herbaceous and woody vegetation for emergence facilitation and refugia;

· Occupied burrows maintained by crayfish for refugia; and

· Prey base of aquatic macroinvertebrates, including mayflies, aquatic isopods, caddisflies, midge larvae, and aquatic worms.


2.  For adult foraging, reproduction, dispersal, and refugia necessary for roosting, resting and predator avoidance (especially during the vulnerable teneral stage):

· Natural plant communities near the breeding/larval habitat which may include fen, marsh, sedge meadow, dolomite prairie, and the fringe (up to 328 ft (100m)) of bordering shrubby and forested areas with open corridors for movement and dispersal; and

· Prey base of small, flying insect species (e.g., dipterans).

5.4.1.4.1 ANS
With less than 50 occurrences, this dragonfly is one of the more endangered species in North America (Vogt and Cashatt 1994).  It can be assumed that if an ANS is present in Hine’s Emerald habitat and competes in the same niche as the emerald dragonfly, preys on the dragonfly, or otherwise impacts the dragonfly’s habitat, the ANS may result in the decline of the species.  

5.4.1.4.2 Nutrients
Excess nutrient loading may reduce the water quality in the Emerald Dragonfly’s habitat.  Timber harvesting, grazing, agriculture, and road construction can increase nutrient loads to the aquatic habitat, thus producing eutrophication.  

Eutrophied waters may have lower dissolved oxygen concentrations.  Dragonflies are found in slower moving streams and in ponds, often reflecting waters with lower dissolved oxygen levels.  Dragonflies breathe dissolved oxygen through gills located inside the abdomen.  They also can absorb some oxygen through their skin, so long as it stays moist. Some dragonflies cope with low dissolved oxygen by climbing to the surface and absorbing oxygen from the air through their skin. Some dragonflies leave just the tip of their abdomen exposed above the water surface and pump air into the internal gills. Dragonflies range from very sensitive to very tolerant of stresses such as low dissolved oxygen that are caused by pollution. Dragonflies most sensitive to pollution include those species that wait burrowed in the sediment to ambush their prey, where oxygen is first depleted when nutrient pollution occurs (MDEP 2008). 

The Modified Hilsenoff Biotic Index (HBI) is an index of organic pollution that is representative of pollution caused by excess nutrients.  The index ranges from 0 to 10 with 0 to 3.5 indicative of no organic pollution and 8.5 to 10 indicative of severe organic pollution.  Hine’s emerald dragonfly is in the family Corduliidae, which has been generally classified as moderately sensitive of organic pollution with an HBI rating of 5.  The genus Neurocordulia (family Corduliidae) has been rated sensitive with an HBI of 2 (Mandaville 2002). 

Dragonflies may not be sensitive to ammonia as indicated by acute toxicity tests with the dragonfly larvae in the family Libellulidae, Pachydiplax longipennis.  P. longipennis was the least sensitive of 8 taxa to ammonia with an LC50 >3.45 mg/L unionized ammonia in 96-hour tests conducted by Diamond et al. (1993).

5.4.1.4.3 Pathogens
There are parasitic mites (Arrenurus planus) known to engorge themselves on other species of odonates similar to the Hine’s Emerald Dragonfly, however, these mites have never been documented in the Hine’s emerald.  A rare species of dragonfly (Sympetrum internum) have shown resistance to the mites (Forbes et al. 1999), so it is uncertain whether the Hine’s Emerald dragonfly is sensitive to this or other parasitic mites.  The widely-used mosquito control pathogens (i.e., Bti), which have been shown to be effective in curbing disease carrying mosquito risks, have been reported to be inconsequential towards resident dragonflies (Liew and Curtis 2004). 

5.4.1.4.4 Oil and Grease

Hine’s Emerald Dragonflies are threatened by many industries and activities involved in the expulsion of oil and grease into the environment.  Threats include: petroleum refineries and other heavy industry, a proposed highway project, and ATV use in Illinois (USFWS 2001c).

Few toxicity tests have been conducted with dragonflies and hydrocarbons.  EPA’s water quality criteria document for nonylphenol (reference) lists a species mean acute value for the gomphid dragonfly, Ophiogomphus sp., of 596 µg/L which was the 14th most sensitive taxa out of 15 genus mean acute values.
5.4.1.4.5 Metals
Hine's Emerald Dragonflies immerse themselves in shallow, lime-rich wetland muck with a bedrock layer of dolomite less than 20 inches down.  Some of these areas are contaminated by past lead mining (USFWS 2001c).  No information was found on the effects of heavy metal contaminates for the Hine’s dragonfly.  Many odonates are widely known for their tolerances to heavy metals.  

As with organic compounds, dragonflies have not been used in to test the aquatic toxicity of metals.  A review of two of EPA’s largest data sets for metals, copper and cadmium suggests insects in general are not as sensitive to metals as other taxa.  For example in the most recent copper water quality criteria document, the most sensitive insect taxon is midge, Chironomus decorus, which ranked 23rd most sensitive genus.  Similarly the most sensitive insect in the cadmium data set was the mayfly, Ephemerella grandis, which was ranked 36th most sensitive out of 55 genera.

5.4.1.4.6 Toxic and Non-Conventional Pollutants with Toxic Effects

Contamination of wetlands by pesticides or other pollutants also poses a threat. The dragonfly depends on pristine wetland or stream areas, with good water quality, for growth and development (USFWS 2001c).  Pesticides used in apple and cherry orchards in Door County pose a potential threat.  Non-point runoff and groundwater to surface water recharge are possible vehicles for water quality contamination by pesticides (USFWS 1995a). Use of pesticides, like piscicides and herbicides, can also serve to decrease population densities of similar species such as the Hudsonian emerald dragonfly as well as populations of prey species when these chemicals enter the aquatic environment (USDA 2005).

The use of pesticides in other countries has been shown to affect dragonflies. In Zimbabwe, the use of delmethrin to control tsetse flies caused a catastrophic drift among members of the family Gomphidae (Clubtail dragonflies; Grant 1989) while the use of pyrethroid applications markedly affected both dragonflies and damselflies in Nigeria (Smies et al. 1980).  

Use of pesticides, like piscicides and herbicides, can also serve to decrease population densities of the Hudsonian emerald dragonfly as well as populations of prey species when these chemicals enter the aquatic environment (USDA 2005).

Efforts to control mosquitos may have disturbed populations of the Hine’s Emerald.  Whereas broader scope chemicals and predators were used in the past to control such mosquito populations and may have inadvertently affected other species, in the future, steps are being taken to narrow the scope of control to exclusively the mosquito These bacteria and pesticide implements are to be limited to culicid control. However, since the dragonfly and mosquito share a common habitat, it is difficult to control mosquitos without affecting dragonflies (USFWS 1995a).  
In areas such as Door County, WI, chemicals and specific pathogenic organisms have been used to control mosquito and Gypsy moth populations.  These activities have been known to occur in areas where the Hine’s Emerald Dragonfly is present. Although detrimental effects of these measures are not presently known, use of these preventative measures could affect Hine's emerald dragonfly populations (USFWS 1995a). 

5.4.1.4.7 Other Non-Conventional and Conventional Pollutants 

The primary cause of S. hineana's decline is the destruction and degradation of its wetland habitat. In addition to the impacts on the habitat noted above, sedimentation from agricultural runoff, changes in hydrology, and in stream water quality alterations from near wetland and riparian development all may have impacted the Hine’s Emerald Dragonfly.   For example, Langstaff (2002) noted that development, such as the construction of ditches and roads, has led to wetland loss and substantial changes in the pre-existing hydrology.  The specialized wetlands needed by the species have a naturally limited distribution, and these anthropogenic impacts have further reduced the species’ distribution.   

5.4.1.5 Piping Plover (Charadrius Melodus) - FWS Zone 3, 4, 5, and 6; Representative of An Inland Aquatic Shorebird

Major Threats (USFWS 2001a):

· Habitat Destruction

· Disturbance

· Increased predation

Possible Threats:

· Oil pollution

· Disease, parasites, and pathogens

· Pesticides
Piping Plovers dwell in sparsely vegetated beach dune areas.  For the most part, these areas show greater plover success when left mostly undisturbed by humans and if possible, predators (MDNR 2005).  Predators remain one of the most burdensome threats to the piping plover, and developments near beaches provide food that attracts increased numbers of predators such as raccoons, skunks, and foxes. Domestic and feral cats are also very efficient predators of plover eggs and chicks (USFWS 2002).  There are limited reports of oil pollution from commercial or recreational watercraft affecting plover populations (Amirault-Langlais et al. 2006).

Critical Habitat:

Piping Plovers nest on wide, sand and cobble beaches with little vegetation and disturbance.  Over the past decade, the Great Lakes Piping Plovers have bred primarily in Michigan and Wisconsin, although occurrence during migration has been recorded in other Great Lakes states. In the wintering areas, these birds roost and forage on the beaches, dunes, sandy and muddy flats of the Atlantic and Gulf coasts.  It has been found that the average beach used for nest habitat in Michigan was 37 meters wide and that the nests were located an average of 13 meters from the water's edge.  It has also been found that Piping Plovers have a preference for nesting near other water bodies (beach pools, lagoons, or cuts) that may provide additional food sources (Lambert and Ratcliff 1979). A total of approximately 201 miles of Great Lakes shoreline 1640 ft. inland in 26 counties in Minnesota, Wisconsin, Michigan, Illinois, Indiana, Ohio, Pennsylvania, and New York, is designated as critical habitat for the Great Lakes population of the piping Plover (USFWS 2001a). 

The primary constituent elements required to sustain the Great Lakes breeding population of the Piping Plover are found on Great Lakes islands and mainland shorelines that support open, sparsely vegetated sandy habitats, such as sand spits or sand beaches, that are associated with wide, un-forested systems of dunes and inter-dune wetlands. In order for habitat to be physically and biologically suitable for Piping Plovers, it must have a total shoreline length of at least 0.12 miles of gently sloping, sparsely vegetated (less than 50 percent herbaceous and low woody cover) sand beach with a total beach area of at least 5 acres (USFWS 2001a).
5.4.1.5.1 ANS
There are no known instances of aquatic nuisance species impacting the Piping Plover.  Although not aquatic, invading terrestrial plant communities (American Beach Grass; (Ammophila breviligulata)) have reduced habitat and nesting desirability after some time (Lakela 1940; Niemi and Davis 1979).  

Predators remain one of the most burdensome threats to the piping plover. Developments near beaches provide food that attracts increased numbers of predators such as raccoons, skunks, and foxes. Domestic and feral cats are introduced species that are very efficient predators of plover eggs and chicks (USFWS 2002).

5.4.1.5.2 Nutrients
There are no known instances of nutrients being added to waters that have affected the Piping Plover.  Additional nutrients have been added to some terrestrial habitats in order to facilitate plant growth in nesting areas for the Piping Plover, and to ultimately generate a beneficial impact to the species (Kisiel 2005).  Additionally, research indicates that nutrient cycles may be disrupted by the removal of natural material in the process of beach raking (USFWS 2001a).
5.4.1.5.3 Pathogens
There have been known mortalities to Plovers on the Great lakes region due to disease, parasites, and pathogens (MDNR 2005).  A botulism type E outbreak occurred from late June to mid July 2007 which resulted in at least 40 bird deaths. Twenty-five ring-billed gulls, 2 Caspian terns, 2 spotted sandpipers and 4 Piping Plovers died and botulinum type E toxin was confirmed in the serum of both terns, the 2 gulls tested and in the pooled sera of 3 Piping Plovers. The fourth Piping Plover was not tested for botulism type E due to insufficient sample quantity. Although ring-billed gulls were the primary species collected, there is concern about the loss of the 4 Piping Plovers. Each of these Plovers exhibited various stages of paralysis. A source of the toxin for the plover is not known, but scientists suggest that the plover fed upon maggots that had infested the carcasses of affected fish-eating birds. A complex cycle involving toxic algae blooms, zebra mussels, round gobies and the bacterium Clostridum botulinum is thought to lead to toxin exposure and death of fish-eating birds in Lake Michigan, Lake Ontario and Lake Erie (USGS 2007).
5.4.1.5.4 Oil and Grease

Oil enters the marine environment from natural seeps, land runoff, vessels, pipelines and offshore petroleum exploration and production platforms. Common sources of oil pollution in the offshore North Atlantic region are marine shipping activities, offshore oil and gas operations, and long-range industrial transport (NRC 2003).

Studies at other locations in the Northwest Atlantic (Wiese and Ryan 2003) report that 90% of oil contamination recovered from seabirds is heavy fuel oil mixed with lubricant oils, a mixture typical of bilge waste, and that ‘‘oil found on seabirds in Atlantic Canada originates from the illegal pumping of waste oil and oil-water mixtures of bilges from large trans-Atlantic tankers and cargo/container vessels’’. Lock and Deneault (2000) contend that only about 1% of oil samples from beached birds recovered in southeastern Newfoundland have been identified as crude oils, and report that most oil released from ships offshore is bilge discharge. These and other sources report that most oiled seabirds were killed by oil mixtures considered typical of what accumulates in the bilges of large ocean going ships (Wiese 2002).
In June 2000, an oiled Piping Plover (Charadrius melodus ), part of the endangered eastern Canadian population, was caught and banded, and a second oiled individual was observed at Flat Bay in southwestern Newfoundland. These are the first documented cases of oiled Piping Plover in Canada. The banded plover was subsequently recaptured and appeared healthy. Evidence of another individual surviving exposure to oil was documented in 2005 in Nova Scotia. This suggests that Piping Plovers are vulnerable to oil pollution but may have some capacity to survive minimal oiling (Amirault-Langlais et al. 2006).
5.4.1.5.5 Metals
Fourteen abandoned Plover eggs from five New Jersey sites were analyzed for presence of and heavy metal burdens (USFWS 1991b). Mercury concentrations ranged from 0.077 to 1.07 ppm wet weight; with the exception of 1.07 ppm wet weight mercury in eggs from Brick Township, New Jersey, mercury residues in that study appeared below those thought causative of avian reproductive anomalies (Mierzykowski and Carr 2004).

In all heavy metal detection methods for (As, Cu, Hg, Se, and Zn) in a 2004 Mierzykowski and Carr study in New Jersey, all Plover and tern eggs analyzed were below reproductive impairment thresholds and effects benchmarks.  These results imply that Plover populations are not especially sensitive to metal contamination.
5.4.1.5.6 Toxic and Non-Conventional Pollutants with Toxic Effects
New or increased discharges of herbicides, pesticides, or environmental contaminants are thought to be a direct threat to the piping plover (USFWS 2002).  In a Mierzykowski and Carr 2004 study, DDE, PCB's, and chlordane metabolites were detected in all samples; however, levels did not appear to threaten reproduction.

5.4.1.5.7 Other Non-Conventional and Conventional Pollutants 

No data were available to evaluate the sensitivity of Piping Plovers to ONCPs including pH, temperature, and suspended solids and sediments.  

5.4.1.6 Anthony Riversnail (Athearnia anthonyi) – FWS Zone 4; Representative of Freshwater Benthic Gastropods

Major Threats (USFWS 1997):

· Contaminants

· Dams

· Dredging/siltation

· Alteration of natural river flow

· Possibly – introduced species, including competitors and viruses

 SEQ CHAPTER \h \r 1Anthony’s riversnail has been found in both large and small streams, but the record indicates that it is primarily a big-river species.  It is typically found on large submerged objects (e.g., rocks and logs) or gravelly substrata in relatively shallow, moderately to fast-flowing water.   SEQ CHAPTER \h \r 1Many populations have been lost as a result of impoundments and the general deterioration of water quality from siltation and other pollutants contributed by past mining activities, poor land-use practices, and waste discharges.   SEQ CHAPTER \h \r 1Disease, parasites, and predation may also pose threats to the continued existence of this species. Pleurocerid snails are often heavily infested with various parasites and while these infestations are rarely thought to be fatal, they may affect reproduction and function as a controlling factor in population dynamics (USFWS 1997a).

Critical Habitat:

The species has been recorded from impounded stream reaches in Alabama and Tennessee. In the Sequatchie River and the Tennessee River, the species has been found primarily in areas of transition between the swiftly flowing water of runs and riffles and the calmer water of pools. In Limestone Creek the species is generally found in the moderately flowing water of stream runs and riffles. The potential for degradation of the water and substrata quality in the two areas where Anthony’s riversnail still survives is the most significant threat to the species’ continued survival. Unless new populations are found or reestablished and existing populations are maintained, this species will remain in danger of extinction for the foreseeable future.
5.4.1.6.1 ANS
No aquatic nuisance species has been identified as a threat to survival of the Anthony’s riversnail (USFWS 1997a; NatureServe, accessed April 2008).  It is well documented though, that competitors, predators (Bronmark et al. 1992; Cotton et al. 2004; Cross and Benke 2002; Pointier et al. 1989; Race 1982) and parasites (Webster and Woolhouse 1999) influence vital rates (e.g., fertility, survival, growth) and, ultimately, abundance of gastropods. Thus, aquatic nuisance species may have adverse effects on the Anthony’s riversnail.

5.4.1.6.2 Nutrients
There are no documented instances of nutrients directly impacting the Anthony riversnail.  Ammonia, however, has been observed to be chronically toxic to several mussel species at exposures less then 1.0 mg/L, which is well within the concentration range expected for domestic wastewater discharges.  The 42-day EC20 value for the long fingernail clam (Musculium transversum) was 0.77 mg/L at a pH of 8.0 and 25ºC (Sparks and Sandusky 1981).  Eutrophication, caused by excessive nutrient loading, may result in excessive blue-green algal mats in the snail’s habitat.  This compromised habitat could in turn affect the snail’s ability to find suitable habitat.  

5.4.1.6.3 Pathogens 

While diseases affecting the Anthony Riversnail have not been identified, pleurocerid snails are often heavily infested with various parasites (USFWS 1997a). These infestations are rarely fatal, but they may influence population dynamics (Gordon 1991).

5.4.1.6.4 Oil and Grease
Data available for evaluating the toxicity of petroleum hydrocarbons to Anthony’s riversnail are lacking, as are data for other hydrocarbons, including animal fat-based hydrocarbons (grease).   However, their preference for a fixed substrate increases the potential for such exposure if there is a hydrocarbon release upstream.  In addition, high-molecular-weight PAHs (HPAHs; water insoluble) will tend to predominate in sediments where they are subjected to burial, re-suspension, and degradation reactions. The available literature suggests that HPAHs are degraded by microbes slower than LPAHs. Half-lives for these compounds range from months to years. PAH biodegradation rates and bacterial productivity have been measured in sediments collected from the Reserve Basin and the Delaware and Schuylkill Rivers (Boyd et al. 1999). This study suggests that active microbial communities in the Reserve Basin sediments are able to degrade PAH compounds.  Uptake of PAHs by aquatic biota is rapid. However, PAHs are also quickly metabolized and eliminated from most fish. Invertebrates, especially mollusks, do not metabolize PAHs as efficiently and may accumulate high tissue concentrations (Eisler 1987; Varanasi et al. 1989).  
5.4.1.6.5 Metals
Data concerning the acute and chronic sensitivity of Anthony’s riversnail to metals toxicity are not available (USEPA Ecotox database search).  However, the effects of heavy metals (Cd, Cu and Pb) commonly encountered in the environment have been reported for several other freshwater molluscian species.  The acute effects of cadmium on different freshwater mussel species were reported as low as 13.8 µg Cd/L (Lampsilis teres), whereas chronic cadmium effects were observed as low as 3.7 µg Cd/L for the snail, Aplexa hypnorum (USEPA 2001a – Cd document).  Similar acute and chronic effect levels were observed for copper, acute effects at 6.67 µg Cu/L for the snail Lithoglyphus virens and chronic effects at 8.73 µg Cu/L for the snail Campeloma decisum.  Snails were less sensitive to lead, acute and chronic effect levels at 1,006 and 15.52 µg Pb/L for Aplexa hyponorum and Lymnaea stagnalis, respectively (USEPA 2007b – Cu document).  As indicated by the relatively low effect levels observed by various mussel and snail species to different metals, it is likely that selected metals will adversely affect Anthony’s riversnail.

5.4.1.6.6 Toxic and Non-Conventional Pollutants with Toxic Effects

Very little, if any, toxicity data are available for Anthony’s riversnail.  A survey of the toxic effects of various contaminants to other snail species indicate that data are available for selected pesticides.  Acrolein, a  SEQ CHAPTER \h \r 1biocide commonly used for aquatic weed control, was acutely toxic to  SEQ CHAPTER \h \r 1juvenile Physa heterostropha snails at 368 µg/L ( SEQ CHAPTER \h \r 1Horne and Oblad 1983).  A similar acute effect level (774 µg/L) was observed for the snail Physella virgata exposed to nonylphenol, commonly used in the manufacture of  SEQ CHAPTER \h \r 1nonionic surfactants  SEQ CHAPTER \h \r 1( SEQ CHAPTER \h \r 1Brooke 1993).  Atrazine,  SEQ CHAPTER \h \r 1the most extensively used herbicide in the United Sates for control of weeds in agricultural crops, was relatively non-toxic to the snail, Physa acuta, with the 96-hr LC50 reported at >20,000 µg/L ( SEQ CHAPTER \h \r 1Rosés et al. 1999).   SEQ CHAPTER \h \r 1
5.4.1.6.7 Other Non-Conventional and Conventional Pollutants 

No data are available to evaluate the sensitivity of Anthony’s riversnail to ONCPs including pH, temperature, and suspended solids and sediments.  

5.4.1.7 Shortnose Sturgeon (Acipenser Brevirostrum) – FWS Zones 4 and 5; Representative of Large, Long-Lived Freshwater (Anadramous) Fish Species

Major Threats (NMFS 1998a):

· Commercial and recreational fishing

· Bridge construction/demolition

· Contaminants

· Dams

· Reduced dissolved oxygen levels

· Dredging

· Cooling water intakes/power plants

· Alteration of natural river flow

· Loss or manipulation of thermal refuges

· Possibly – introduced species, including competitors and viruses

Shortnose sturgeons generally occupy the main stem of their natal rivers and migrate between freshwater and mesohaline river reaches.  They will move to upper freshwater areas for spawning, but will occur in fresh or saline habitats for feeding and over-wintering activities.  Of primary concern are habitat loss and mortality due to impingement of cooling water intake screens, dredging, and accidental capture (NMFS 1998a).

Critical Habitat:

No critical habitat rules have been published for the shortnose sturgeon.
5.4.1.7.1 ANS
The effects of introduced species on shortnose sturgeon are unknown (NMFS 1998a).  It is anticipated, however, that intentional or accidental introductions and transfers of indigenous and non-indigenous sturgeon, e.g., white sturgeon (A. transmontanus) or lake sturgeon (A. fulvescens), may threaten wild shortnose sturgeon populations by imposing genetic threats, increasing competition for food or habitat, or spreading diseases.  It is also anticipated that rapid increases in abundance of other non-indigenous species (e.g., Asian clams, zebra mussels, blue and flathead catfish) in some rivers will affect sturgeon prey and/or introduce new predators to compete for resources of shortnose sturgeon (NMFS 1998a).

Both the direction (positive or negative) and level of effect of introduced or exotic species on shortnose sturgeon populations is uncertain at this time, as the foraging ecology of shortnose sturgeon is not known for any portion of its range (NatureServe , accessed April 2008).  Furthermore, any attempt to describe how varying densities of these species in riverine and estuarine habitats affects its prey communities would be purely speculative; the predators and competitors, other than man, of shortnose sturgeon, are unknown (NatureServe, accessed April 2008). 

Shortnose sturgeons are not the main prey item of any known species, and lethal parasites are uncommon (NatureServe, accessed April 2008). Sturgeon species, in general, do however appear to be susceptible to viruses enzootic to the west coast and fish introductions could further spread these diseases.  One such pathogen of concern is viral hemorrhagic septicemia (VHS).  In 2005, a freshwater strain of viral hemorrhagic septicemia (VHS) was discovered in freshwater drum from Lake Ontario, and subsequently it was found in numerous freshwater species throughout much of the Great Lakes.  It has also been found in preserved samples from as far back as 2003.  Since 1988 the virus, a finfish pathogen, was only known to exist in marine fish off both coasts (USDA 2006).  Genetic studies have determined that the strain in the Great Lakes is most closely related to the North Atlantic strain (Gagné et al. 2007).  Ballast water is a plausible vector.

5.4.1.7.2 Nutrients
High nitrogen and phosphorus loadings, or nutrient pollution, resulting in eutrophication and oxygen depletion is stressful to aquatic life, and presumably, sturgeon. Jenkins et al. (1993) found that juvenile shortnose sturgeon experienced relatively high mortality (86%) when exposed to dissolved oxygen concentrations of 2.5 mg/L. Older sturgeon (> 100 days) could tolerate dissolved oxygen concentrations of 2.5 mg/L with <20% mortality, indicating an increased tolerance for lowered oxygen levels by older fish.  Similarly, Campbell and Goodman (2004) reported a 24 h LC50 of 2.7 mg/L for 77-d old fish tested at 2 ppt salinity and 25oC; an estimated LC50 of 2.2 mg/L was obtained for 134-d old fish tested at 4.5 ppt and 26oC.  According to this latter study, shortnose sturgeon may be more tolerant of low dissolved oxygen levels in high ambient water temperatures.  A test with 100-d old fish at 2 ppt and a temperature of 30oC yielded a 24 h LC50 of 3.1 mg/L.  The opposite trend was reported by Flournoy et al. (1992) where shortnose sturgeon were less tolerant of low dissolved oxygen levels in high ambient water temperatures and show signs of stress in water temperatures higher than 28oC.

The acute and chronic dissolved oxygen thresholds for some of the expected prey items of shortnose sturgeon (Americamysis bahia, Ampelisca abdita, Callinectes sapidus, Hyalella azteca) range from 0.7 to 3.0 mg/L (Bell and Eggleston 2005; Poucher and Coiro 1997; Sprague 1963; USEPA 2000)

Shortnose sturgeon are not especially sensitive to ammonia among fishes; the acute sensitivity of shortnose sturgeon to ammonia ranks 19 of 27 among freshwater fish genera.  The 96 h LC50 for fingerling shortnose sturgeon is 36.49 mg/L total ammonia nitrogen (TAN) at pH 8 (Fontenot et al. 1998, normalized to pH 8 following EPA 1999). For nitrite (NO2), the 96 h LC50 for fingerling shortnose sturgeon is 11.3 mg/L.  
5.4.1.7.3 Pathogens 

See section 5.4.1.7.1 above.

5.4.1.7.4 Oil and Grease
The toxicity data available evaluating the sensitivity of shortnose sturgeon, and sturgeon species in general, is extremely limited with regard to petroleum hydrocarbons, and non-existent for other hydrocarbons, including animal fat-based hydrocarbons (grease).  Several characteristics of shortnose sturgeon (i.e., long lifespan, extended residence in estuarine habitats, benthic predator) predispose the species to long-term and repeated exposure to environmental contamination from oil and oil-related derivatives (PAHs).  In the Connecticut River, coal tar leachate was suspected of impairing sturgeon reproductive success. Kocan et al. (1996) conducted a laboratory study to investigate the survival of sturgeon eggs and larvae exposed in whole sediment flow-through and elutriate static-renewal laboratory exposures. Coal-tar contaminated sediment produced approximately 95% embryo-larval mortality after 18 days of exposure. Toxicity appeared to be via direct contact of the embryos with contaminated whole sediment, as opposed to water soluble extracts of the sediment (elutriate).  For example, the concentration of low molecular weight PAHs (LPAHs; water soluble) that resulted in embryo and larval mortality was ≥ 0.47 mg/L, which is a concentration higher than would occur naturally (Kocan et al. 1996).  The authors report that no decrease in petroleum hydrocarbon was observed in Connecticut River whole sediment exposed to flowing water for 14 d, supporting the conclusion that soluble hydrocarbons were not responsible for the observed toxicity in shortnose sturgeon embryos in whole sediment laboratory exposures.

High-molecular-weight PAHs (HPAHs; water insoluble) will tend to predominate in sediments where they are subjected to burial, re-suspension, and degradation reactions. The available literature suggests that HPAHs are degraded by microbes slower than LPAHs. Half-lives for these compounds range from months to years. PAH biodegradation rates and bacterial productivity have been measured in sediments collected from the Reserve Basin and the Delaware and Schuylkill Rivers (Boyd et al. 1999). This study suggests that active microbial communities in the Reserve Basin sediments are able to degrade PAH compounds.

Uptake of PAHs by aquatic biota is rapid. However, PAHs are also quickly metabolized and eliminated from most fish. Invertebrates, especially mollusks, do not metabolize PAHs as efficiently and may accumulate high tissue concentrations (Eisler 1987; Varanasi et al. 1989).  Sturgeon are susceptible to the accumulation of hydrophobic contaminants because of their benthic predatory foraging habits (MacDonald et al. 1997; Ruelle and Keenlyne 1993), but the long-term effects of this contaminant accumulation are not yet known.

5.4.1.7.5 Metals
Data concerning the acute sensitivity of shortnose sturgeon to metal toxicity is limited.  A 96-h LC50 value of 80 µg/L has been reported for copper in the species (Dwyer et al. 2005).  This value was the same as that reported for rainbow trout tested in the same study.  Another sturgeon species tested in that study (shovelnose sturgeon, Scaphirhynchus platorynchus) was twice as tolerant of acute copper toxicity by comparison, although the more closely related Atlantic sturgeon (A. oxyrhynchus) was slightly more sensitive: 96 h LC50s of 160 an 60 µg/L, respectively (Dwyer et al. 2005).  Shortnose sturgeon ranked 5.5 of the 20 fish species tested, the majority of which were threatened or endangered species.  There is no chronic copper toxicity data available for shortnose sturgeon.  The scant evidence indicates that shortnose sturgeon is as sensitive to metals as rainbow trout, a sensitive salmonid fish species. In general, the relative rank sensitivity among fishes to heavy metal toxicity tends to be similar across the metals.  Therefore, shortnose sturgeon may be presumed to be relatively sensitive to other heavy metals.

 SEQ CHAPTER \h \r 1Copper, like other essential metals (iron, manganese and zinc), is a micro-nutrient for all living organisms.  Because copper is a regulated essential element, tissue concentrations are roughly constant at low copper water concentrations (<5 µg Cu/L), ranging from around 10 to 100 µg Cu/g dry weight (USEPA 2003b).  For higher copper water concentrations, copper concentrations, at least in macroinvertebrates, usually increase with increasing water concentration (Goodyear and McNeill, 1999).  Above some theoretical maximum concentration of copper in water there exists a tolerable range specific to each organism based on its ability to regulate the uptake, internal distribution, and excretion of the metal (Wiener and Giesy, 1979).  Thus, such species-specific mechanisms may result in relatively high accumulation of metal in some aquatic organisms (e.g. bivalve mollusks), and because of its foraging habits, presumably sturgeon.  Among the various aspects known regarding the bioaccumulation of copper and other such metals by aquatic organisms, however, a noteworthy one is that bioaccumulation factors for copper clearly diminish up the food chain such that fish exhibit the lowest bioconcentration potential (USEPA 2003b).

5.4.1.7.6 Toxic and Non-Conventional Pollutants with Toxic Effects 

In the Dwyer et al. (2005) study mentioned above, the acute sensitivity of shortnose sturgeon to carbaryl (a carbamate insecticide), 4-nonylphenol (in ethoxylate detergents), pentachlorophenol (an organochlorine used as a wood preservative and molluscicide), and permethrin (a pyrethroid insecticide) was also determined.  96-h acute LC50s and sensitivity rank (among tested fish species, N = 20, many of which are threatened or endangered) were as follows: carbaryl – 1.81 mg/L, 4; 4-nonylphenol – 80 µg/L, 2.5; pentachlorophenol – 70 µg/L, 3; and permethrin - <1.2 µg/L, 1.5.  The overall sensitivity rank for shortnose sturgeon among fish and the five chemical contaminants (including copper from above) was 2 of 20; the Atlantic sturgeon was the single most sensitive species.  Of the other large, long-lived freshwater anadramous fish tested, salmonids (Apache trout, Lahontan cutthroat trout and rainbow trout) were ranked 3, 5, and 6 of 20, respectively, in terms of sensitivity.

King and Farrell (2002) conducted acute toxicity tests with sodium chloride on juvenile Atlantic salmon.  The 96 h LC50 was 9.73 g/L, and the juvenile fish were able to tolerate up 19.8 g/L for 3 h with no mortality.  Juvenile Atlantic sturgeon are less sensitive to sodium chloride than striped bass (Hughes 1969), and sturgeon in general tend to show increased salinity tolerance with increasing size (Altinok et al. 1998; Gershanovich et al. 1991).

5.4.1.7.7 Other Non-Conventional and Conventional Pollutants  

There are no data available on the pH tolerance of shortnose sturgeon.  Based on life history information, the pH tolerance range of all life stages of shortnose sturgeon is expected to be within the normal ambient surface water pH range of 6 to 9.

Temperature tolerance can be limiting for this species. The disruption/destruction of cool thermal refuges can have a negative effect during the summer months when the average river temperature climbs above 28oC (NMFS 1998a).  Warm summer temperatures (above 28oC) may severely limit available juvenile rearing habitat in some southern rivers in particular.  In summer, juvenile habitat in the Altamaha River, Georgia was limited mainly to one cool, deep water refuge (Flournoy et al. 1992). Ziegeweid et al. (2007) just recently determined the critical and lethal thermal maxima for young-of-the-year (YOY) shortnose sturgeon.  Critical thermal maxima were 33.7oC and 35.1oC for fish acclimated to 19.5oC and 24.1oC, respectively, and lethal thermal maxima were 34.8oC and 36.1oC.  The data indicate that summer temperatures in southeastern rivers may be lethal to YOY shortnose sturgeon if suitable thermal refuge cannot be found.

Among non-conventional pollutants, siltation/sedimentation is a factor of potential concern for shortnose sturgeon (Burkhead and Jenkins 1991, as reported in NatureServe, accessed April 2008). While gravel and rubble substrates in channels appear to be important for spawning in many rivers (NFMS 1998a), juveniles in the Savannah River use sand/mud substrate in 10-14 m depths (Hall et al. 1991); Saint John River juveniles use similar substrate in channels 10-20 m deep (Pottle and Dadswell 1979); and Hudson River juveniles have been collected over silt substrates in similar depths (Dovel et al. 1992; Haley et al. 1996). Moreover, in laboratory experiments, larvae were nocturnal, and preferred deep water, grey color, and a silt substrate (Richmond and Kynard 1995).  With such strong association with silty substrates, it is unlikely that shortnose sturgeon are greatly affected by moderate changes in sedimentation.

5.4.1.8 Ute Ladies’ Tresses Orchid (Spiranthes diluvialis) –  FWS Zones 1 and 6; Representative of freshwater/wetland aquatic plant 

Major Threats (NatureServe, accessed April 2008):

· forms of water developments 

· intense domestic livestock grazing

· haying

· exotic species invasion

· fragmentation and urbanization of habitat.

· loss of pollinators
The Ute Ladies’ Tresses Orchid is found in low elevation wetland and riparian areas as well as springs, seepages, mesic and wet meadows, meanders, floodplains, below the margin of conifer forests and generally in wet areas of open shrub, grasslands or transition zones (USFWS 1998b; NatureServe, accessed April 2008). 

Critical Habitat

No critical habitat is designated for the Ute Ladies’ Tresses orchid.
5.4.1.8.1 ANS
Negative impacts from competition by aggressive, non-native weed species is the most frequently cited potential threat to Ute Ladies’-Tresses, affecting 32 extant populations (62%) and an estimated 84% of all plants (Fertig et al. 2005). Non-native weedy plants are frequently adapted to similar environments and act as highly effective competitors with Spiranthes diluvialis because they are often under less pressure from herbivores and disease, or spread and reproduce more rapidly (Fertig et al. 2005). In addition, invasive plants such as Kentucky bluegrass, smooth brome and other species often form monocultures within riparian habitats, significantly reducing the diversity of native plant communities. In the large Boulder, Colorado populations, unchecked Canada thistle growth prevents orchids from flowering and reproducing (USFWS 1995d). These invasive species are often spread by livestock grazing and recreational activities (Fertig et al. 2005). 

Besides direct competition, non-native species can alter community structure and dynamics (such as nutrient cycling and fire dynamics) and affect the abundance or diversity of pollinators (Moseley 1998; Sipes and Tepedino 1995).
5.4.1.8.2 Nutrients
Data describing the toxicological effects of nutrients on the Ute Ladies’ Tresses orchid are limited; those data that do exist are often anecdotal and in many cases highlight the positive effects of nutrients on the growth of the orchid. In addition, much of the literature focuses on soil effects on the orchid rather than effects from nutrients in water; often the relationship between nutrients in water and those in corresponding sediments are very complex. As an example, soils correlation analyses were run in a study (Hildebrand 1998) in an effort to correlate soil characteristics with presence and absence of Spiranthes diluvialis. These analyses highlighted significant positive correlation coefficients for phosphorus and nitrate; a significant negative correlation coefficient was found for soil ammonia (Hildebrand 1998). However, they also concluded that high levels of phosphorus and potassium in soils in Wyoming and Nebraska might inhibit mycorrhizal formation with Spiranthes seedlings, and therefore may restrict the expansion of Spiranthes diluvialis into potential new habitat. Therefore, nutrient pollution may have positive or negative effects on Ute Ladies’ Tresses.
5.4.1.8.3 Pathogens 

There are little, if any, existing data concerning effects of pathogens on the Ute Ladies’-Tresses orchid. 

5.4.1.8.4 Oil and Grease

There are little, if any, existing data concerning effects of oil and grease on the Ute Ladies’-Tresses orchid.
5.4.1.8.5 Metals
There are little, if any, existing data concerning effects of metals on the Ute Ladies’-Tresses orchid. 

5.4.1.8.6 Toxic and Non-Conventional Pollutants with Toxic Effects
There are little, if any, existing data concerning effects of TNTPs on the Ute Ladies’-Tresses orchid. However, polluted runoff downstream of a sewage treatment plant along the Uinta River and below a campground along the Snake River in Idaho may have negatively impacted two small Ute Ladies’-Tresses sites (Fertig et al. 2005). The contaminants present in this runoff are not documented. 

5.4.1.8.7 Other Non-Conventional and Conventional Pollutants 

There are little, if any, existing data concerning effects of ONCPs on the Ute Ladies’-Tresses orchid. 

5.4.1.9 Topeka shiner (Notropis topeka) – FWS Zone 6; Representative of small, short-lived, freshwater fish species (minnow family)

Major Threats (Shearer 2003):

· wetland drainage

· sedimentation

· stream channelization

· resource extraction (water withdrawal)

· introduced game fish predation

· possibly – exotic fish, point source pollution, impoundments, urbanization

Topeka shiners generally occupy small, prairie streams with groundwater inputs, high water quality and sand or gravel substrates, including tiny spring-fed pools in headwater streams and larger streams (Pflieger 1997). Many streams occupied by the Topeka shiner become intermittent in the summer but the pools are maintained by springs (NatureServe, accessed April 2008). 

Critical Habitat

Critical habitats for the Topeka Shiner include stream segments in the Raccoon River, Boone River and Rock River watersheds in Iowa; the Big Sioux and Rock River watersheds in Minnesota; and the Elkhorn River watershed in Nebraska (836 total miles of stream).
5.4.1.9.1 ANS
It has been noted that the introduction of game fish into small impoundments increases the vulnerability of Topeka shiners to predation hazards in the stream above and below the impoundment. In a comparative study, the Kansas Department of Health and Environment (1981) found that predacious game species increased in abundance, and several cyprinid species, including the Topeka shiner, decreased in abundance upstream and downstream from dam sites following impoundment. Topeka shiners have also been reported extirpated from a small impoundment and tributary stream, which previously lacked largemouth bass (Micropterus salmoides), shortly after that species was stocked (Prophet et al. 1981). Layher (1993) noted that after impoundment, largemouth bass were found in Stribby Creek pools, both upstream and downstream from the dam while cyprinid species were essentially absent from these same pools. No cyprinids were absent from control stream samples during this study. Schrank et al. (2001) found that increasing catch per effort of largemouth bass in pools was an important predictor of the extirpation of Topeka shiners. The authors were unable to determine whether largemouth bass were influencing Topeka shiners through direct predation or whether the presence of largemouth bass was indicative of other changes in the stream or watershed, such as tributary impoundment. 

Predation by non-native, non-game fishes may also be one of the factors that reduce Topeka shiner abundance (Knight and Gido 2005). In Missouri, competition with introduced non-game species (western mosquitofish and blackstripe topminnow) has been cited as a possible reason for the decline of Topeka shiners (Pflieger 1997). 
5.4.1.9.2 Nutrients
Threshold values for the effects of nutrients on the Topeka shiner are limited. However, feedlot operations on or near small prairie streams are known to impact prairie fishes due to organic input, which results in eutrophication (Cross and Braasch 1968). Eutrophication caused by excessive nutrient inputs may lead to lowered DO concentrations which subsequently may negatively impact oxygen-sensitive aquatic macroinvertebrates. Aquatic macroinvertebrates (especially midges – family Chironomidae) are the primary food source (along with algal and vascular plant matter) of the Topeka shiner (Hatch and Besaw 2001). 

In addition to the potential threats of excessive nutrient inputs and the resulting eutrophication to the Topeka shiner, ammonia toxicity to similar organisms has been documented. For example, Swigert and Spacie (1983) found that, after 30 days of exposure, the ammonia EC20 for Fathead minnows (Pimephales promelas – Cyprinidae) was 2.93 mg N/L (normalized to a pH of 8.0 and temperature of 25°C). In addition, the genus (Notropis) mean acute LC50 value for ammonia is 25.6 mg/L (USEPA 1998a). Assuming that Topeka shiner is similarly sensitive to ammonia, effects are possible in water bodies receiving wastewater discharges.
5.4.1.9.3 Pathogens 

Little, if any, data exist on the effects of pathogens on the Topeka shiner or similar species. However, nearly all fish are, to some degree, more susceptible to fish pathogens under episodes of poor water quality (low DO or elevated nutrient levels) because the stress caused by poor water quality reduces resistance to the diseases caused by fish pathogens. 
5.4.1.9.4 Oil and Grease

Little, if any, data exist on the effects of oil and grease on the Topeka shiner.  However, as discussed above for Rio Grande Silvery Minnow (Section 5.4.1.2), petroleum oils and grease can have significant effects on many species of fish. These can include: impaired reproduction and reduced growth, as well as death; blood, liver, and kidney disorders; malformations; altered respiration or heart rate; altered endocrine function in fish; altered behavior; increased cells in gills and fin erosion in fish; and, oil can accumulate on gills and prevent respiration The oil coating of surface waters can interfere with natural processes of reaeration. Oils can also increase BOD and deplete water of oxygen sufficiently to kill fish. Oils can cause starvation of fish by coating food and removing the food supply.
5.4.1.9.5 Metals
Threshold values for the effects of metals (primarily copper, lead and zinc) on the Topeka shiner are limited. Dwyer et al. (2005) found that the 96 hour LC50 for copper sulfate for a different species of shiner (Cape Fear shiner - Notropis mekistocholas) was 110 µg/L. Additionally, based on laboratory experiments in control water with a hardness of 200 mg/L, Horning and Neiheisel (1979) found that the maximum acceptable toxicant concentration (MATC) for total copper at 18.0 µg/L copper sulfate was between 4.3 (control concentration) and 18.0 µg/L for the Bluntnose minnow (Pimephales notatus - Cyprinidae). Finally, in laboratory experiments conducted on the Fathead minnow (Pimephales promelas - Cyprinidae), Benoit and Holcombe (1978) found that hatchability and survival of larvae were significantly reduced, and deformities at hatching were significantly increased, at 295 µg zinc/L and above.  

The toxicological and bioaccumulative effects of metals on midges (Chironomidae), the primary food source for Topeka shiners, are well documented. For example, Kosalwat and Knight (1987) found that elevated copper concentrations significantly reduced growth in midge larvae (Chironomus decorus), and a concentration of 5 mg/L of copper in water caused death to emerging larvae after 72 hours. When examining Chironomus tentans larvae exposure to lead in sediment, Grosell et al. (2006) found that the NOEC and LOEC were 109 and 497 mg dissolved lead/L, respectively. Copper, lead and zinc are also known to bioaccumulate in various species of Chironomus larvae (Harrahy and Clements 1997; Timmermans et al. 1992).
5.4.1.9.6 Toxic and Non-Conventional Pollutants with Toxic Effects
Relatively little data exist relating the effects of toxic and non-conventional pollutants with toxic effects on Topeka shiners. However, toxicity testing of surrogate species (Fathead minnow - Pimephales promelas - Cyprinidae) indicates that these organisms may be relatively resistant to 4-nonylphenol and pentachlorophenol toxicity relative to other organisms, including numerous fish species and one toad (Dwyer et al. 2005). Additionally, short-term (14–28 d) exposure to PFOS produced only modest mortality at concentrations consistent with environmental spill scenarios (Oakes et al. 2005) for the Spottail shiner (Notropis hudsonius).

In Ankley et al. (2005), Fathead minnows (Pimephales promelas – Cyprinidae family) were exposed to varying concentrations of PFOS for 21 days. A subset of embryos from parental exposures at each test concentration was held for an additional 24 days in the same PFOS treatments. A concentration of 1 mg PFOS/L was lethal to adults within two weeks. The 21 day EC50 (95% confidence interval) for effects on fecundity of the fish was 0.23 (0.19-0.25) mg PFOS/L. Exposure to PFOS caused various histopathological alterations, most prominently in ovaries of adult females. Adult males exposed to 0.3 mg PFOS/L for 21 days exhibited decreased aromatase activity and elevated concentrations of plasma 11-ketotestosterone and testosterone. No significant adverse effects on survival or growth were observed in developing fathead minnows held for 24 days at PFOS concentrations up to 0.3 mg/L.
Reduced survival was observed in Notropis sp. at NaCl concentrations of 1,525 mg/L (Van Horn et al. 1949). Total mortality in laboratory experiments where Silverjaw minnows (Notropis buccatus) were exposed to sodium pentachlorophenol salt at concentrations of 200 and 5,000 µg/L was observed at 3 and 0.16 days, respectively (Goodnight 1942).

5.4.1.9.7 Other Non-Conventional and Conventional Pollutants 

Sedimentation in streams reduces in stream fish cover, covers fish eggs and may greatly reduce invertebrate productivity, especially in riffles. Although the mechanisms by which sedimentation directly (covering of eggs or reduction of cover) or indirectly (impacts on macroinvertebrates) affects Topeka shiners are unknown, sedimentation appears to have a negative impact on the shiner. For example, increased siltation from intensive cultivation may have reduced the Topeka shiner’s habitat in Missouri (Pflieger 1975), and Blausey (2001) found that Topkea shiners were absent from streams with a high percentage of finer substrates. 

Overall, high temperature is probably not a limiting factor for the Topeka shiner in most off-channel habitats as the optimum temperature for growth in laboratory experiments is approximately 27°C and the critical thermal maximum is 39°C at a 31°C acclimation temperature (Koehle and Adelman 2007). Topeka shiners are also relatively resistant to lowered DO concentrations as the 96-hour LC50 for DO at 26°C was 1.2 mg/L in a laboratory study (Koehle 2006). Koehle (2006) also found that Topeka shiners are capable of growth at DO concentrations as low as 2 mg/L, but at a considerably lower rate than at DO concentrations at or above 4 mg/L.

5.4.1.10 Columbia spotted frog (Rana luteiventris) – FWS Zone 6; Representative of freshwater aquatic-dependant amphibian

Major Threats (NatureServe, accessed April 2008):

· habitat loss/degradation (especially dewatering)

· exotic species

· possibly global climate change

· chytrid fungus
The Columbia spotted frog is highly aquatic and is rarely found far from permanent quiet water. It usually occurs at the grassy/sedgy margins of streams, lakes, ponds, springs and marshes (Hodge 1976; Licht 1986). 

Critical Habitat

No critical habitat is designated for the Columbia spotted frog. 
5.4.1.10.1 ANS
The Columbia spotted frogs is particularly susceptible to displacement or predation by introduced species. For example, various studies have documented the vulnerability of Columbia spotted frogs to nonnative salmonid and Centrarchid (e.g., bass) species (Bull and Marx 2002; Pilliod and Peterson 2001; Werner et al. 1998). Other non-native fishes thought to be potentially important predators of Columbia spotted frogs include char and goldfish (Carrasius auratus) (Amphibiaweb.org website, accessed April 17, 2008). Invasive crayfish and American bullfrogs (R. catesbeiana) might also be aggressive predators of various life history stages of spotted frogs, including eggs and tadpoles (Reaser 1997).
In addition to direct predation on Columbia spotted frogs, invasive fish and amphibians can also be vectors for parasites or pathogens (i.e., chytrid fungus – See Pathogens section below) which may increase deformities and can increase mortality rates (Johnson et al. 2002; Turner 1958). 
5.4.1.10.2 Nutrients
Threshold values for the effects of nutrients on the Columbia spotted frog are limited, although Lefcort et al. (1998) did observe that the zinc nitrate 96 hour LC50 for the Columbia spotted frog is 28.38 mg/L. There are some data available for organism within the same genus, however. Jofre and Karasov (1999) found that the ammonia NOEC for the Green frog (Rana clamitans) after 103 days was 6.9 mg N/L (after normalizing to a pH of 8.0 and a temperature of 25°C). Additionally, anecdotal evidence suggests that Columbia spotted frogs are susceptible to eutrophication (and subsequent lowered DO concentrations) caused by nutrient enrichment as researchers have on occasion observed fungal establishment in frogs in low DO environments, apparently as a result of stress caused by lowered DO (Ambhibiaweb.org website, accessed April 17, 2008). 
5.4.1.10.3 Pathogens

Anuran pathogens and parasites can be easily transferred between aquatic habitats on equipment, spreading organisms to new locations containing frog species that have little or no resistance to the agents (TSFTT 2004). One of the diseases of particular concern for the Columbia spotted frog (because of its apparent vulnerability) is produced by a Chytrid fungus (Batrachochytrium dendrobatidis) which is capable of causing sporadic deaths in some amphibian populations and 100% mortality in others. Chytrid fungus (and other highly contagious diseases) are being reported worldwide, and may be a significant cause of amphibian population declines. The disease caused by the Chytrid fungus has been found in the Wasatch Columbia spotted frog distinct population segment in Utah (Semon et al. 2005; Wilson et al. 2005). Of particular concern is the fact that water in contact with infected amphibians can be regarded as contaminated with Batrachochytrium dendrobatidis for up to 7 weeks after last contact with the infected organism (Johnson and Speare 2003). 
5.4.1.10.4 Oil and Grease

There are little, if any, existing data concerning effects of oil and grease on the Columbia spotted frog. 

5.4.1.10.5 Metals
The literature concerning the effects (including threshold toxicity endpoints) of metals (particularly copper, lead and zinc) on the Columbia spotted frog is relatively limited. One study conducted by Lefcort et al. (1998) did find that heavy metals adversely alter the survival, growth, metamorphosis and anti-predatory behavior in Columbia spotted frogs. However, despite the lack of data specific to the Columbia spotted frog, there are available metal toxicity data on frogs within the same genus. For example, Khangarot et al. (1985) found that Rana hexadactyla exposed to arsenic oxide had a 24 hour LC50 value of 368 µg/L and a 96 hour LC50 value of 249 µg/L. Zang et al. (1992) found that bullfrog tadpoles (Rana catesbeiana) exposed to zinc had 24, 48 and 72 hour LC50 values of 130,000, 110,000 and 70,000 µg/L, respectively. 

Chronic toxicity testing has also documented the effects of metals on frogs within the same genus. For example, after 15 and 30 days, Rana ridibunda exposed to cupric chloride had NOEL values of 50,000 and 100,000 µg/L, respectively (Papadimitriou and Loumbourdis 2002). Rice et al. (1999) found that, while examining various behavioral and physiological endpoints, Rana catesbeiana had a LOEC value of 776 µg/L after seven days of exposure to lead nitrate. Chen et al. (2006) documented the fact that not only do elevated concentrations of lead (100 µg/L) significantly slow growth during the early life stages of Rana pipiens, but they found that lead concentrations in tissues were directly correlated with lead concentrations in water in laboratory experiments.

Adult Columbia spotted frogs eat a wide variety of insects as well as different mollusks, crustaceans and arachnids. Larvae eat algae, organic debris, plant tissue and minute water-borne organisms (Ambhibiaweb.org website, accessed April 17, 2008). These food sources (particularly mollusks, crustaceans and algae) are susceptible to metal toxicity and are able to accumulate metals within their tissues (e.g., Arunakumara and Xuecheng 2008; Elder and Collins 1991; Rainbow 2002).
5.4.1.10.6 Toxic and Non-conventional Pollutants with Toxic Effects
Threshold values defining the effects of TNTPs on the Columbia spotted frog are limited. However, there are acute toxicity data available for the same genera of frog. For example, Rana  pipiens exposed to Bis (2-ethylhexyl) phthalate for 4 days had a LC50 value of 4,440 µg/L (Birge et al. 1978). When examining reproductive physiology, Mayer et al. (2003) found that bullfrogs (Rana catesbeiana) exposed to 4-Octylphenol for one day had a NOEC value of 1x10-7 ug/L. Although not from the same family, the Boreal toad (Bufo boreas boreas – Bufonidae) had 96 hour LC50 values for 4-nonylphenol and pentachlorophenol of 0.12 and 0.37 mg/L, respectively (Dwyer et al. 2005). 

Chronic effects of TNTPs on Rana sp. are also available. In a study by Ankley et al. (2004), Northern leopard frog eggs (Rana  pipiens) were exposed to PFOS concentrations ranging from 0.03 to 10 mg/L until emergence of limbs (16 weeks). At 10 mg/L, animals began to die within 14 days, while survival was not affected at or below 3 mg/L. Time to metamorphosis was increased and growth reduced at 3 mg/L, but not below. Overall, Rana pipiens did not appear to be exceptionally sensitive to PFOS. Whole-body chemical residues of PFOS were measured up to 100 ug/g (100 ppm). 

5.4.1.10.7 Other Non-Conventional and Conventional Pollutants 

There are little existing data concerning threshold effects of ONCPs on the Columbia spotted frog. However, when over-wintering, the Columbia spotted frog appears to select areas with the highest DO levels and not necessarily the highest water temperatures (Bull and Hayes 2002).
5.4.1.11 California Freshwater Shrimp (Syncaris pacifica) – FWS Zone 8; Representative of freshwater crustaceans

Major Threats (USFWS 1998a):

· Urbanization

· Water diversions

· Loss of riparian vegetation

· Soil erosion

· Agricultural runoff

· Instream gravel mining

· Summer impoundments

The California freshwater shrimp, Syncaris pacifica (order Decapoda; family Atyidae) is endemic to Main, Sonoma, and Napa Counties north of San Francisco Bay, California.  S. pacifica is a collector feeding upon fine particulate organic matter.  The shrimp may live longer than 3 years although some tropical atyid shrimp live only 1 year.  Streams inhabited by California freshwater shrimp are part of the coastal region which lies between the Pacific Ocean and the Central Valley.  Shrimp have been found only in low elevation and low gradient streams (USFWS 1998a).  

The shrimp has been impacted by upstream recreational activities, particularly summer impoundments for water retention and recreational uses.  Other factors affecting the populations of S. pacifica of include introduced fish, the deterioration or loss of habitat resulting from water diversion, livestock grazing, agricultural activities, urbanization, and water pollution (USFWS 1998a).  
Critical Habitat:

No critical habitat has been designated for the California Freshwater Shrimp although some habitat requirements and limiting factors are known.  As stated above, the shrimp is found in low elevation (less than 116 meters, 380 feet), low gradient (generally less than 1 percent) perennial freshwater streams or intermittent streams with perennial pools where banks are structurally diverse with undercut banks, exposed roots, overhanging woody debris, or overhanging vegetation.  

5.4.1.11.1 ANS
The effects of introduced species on California Freshwater Shrimp are mainly associated with predation. The shrimp is prey for native fish species at all life stages. The riparian habitat protects the shrimp from many native species, as do the intermittent pools that the shrimp also inhabit.  Introduced species are a threat to the populations of S. pacifica particularly in areas where native fish species are not abundant.  These pools sometimes are of lesser water quality which protects the shrimp from many native species. However, the non-native fish species, green sunfish (Lepomis cyanellus), is capable of surviving at extreme conditions, including high temperatures, low oxygen, and high alkalinities (USFWS 1998a).  

5.4.1.11.2 Nutrients

Point and non-point sources of pollution degrade water quality in the stream habitat of the California Freshwater Shrimp, which may have contributed to the decline of the species and inhibit its recovery. Sources of water degradation include but are not limited to overgrazing, instream gravel mining, urbanization, agricultural activities, temporal impoundments, and water diversion. Urbanization increases storm water runoff, which can add to the nutrient loading in the stream habitat of the shrimp. Overgrazing in the riparian area reduces riparian vegetation which can cause stream temperatures to rise, as well as introduces sediment pollution through erosion. Impacts from instream gravel mining are unknown, but these activities do alter the California Freshwater Shrimp habitat. 

The toxicity of ammonia is of particular concern for the shrimp, because many streams drain land uses such as grazing and dairy operations, which are sources of nitrogenous wastes.  Freshwater prawn larvae experienced 50 percent mortality at pH of 6.8, 0.27 mg NH3/L and 79.74 mg NH4/L, and at pH 8.34, 1.35 mg NH3/L, and 12.65 mg NH4/L over a 6-day period (Armstrong et al. 1978).

5.4.1.11.3 Pathogens 

There is no information available for pathogens associated with the California Freshwater Shrimp although parasites are known for related species such as crayfish and palaemonid shrimp (USFWS 1998a). 

5.4.1.11.4 Oil and Grease
This is a lack of information available for freshwater shrimp and any associated interactions with oil and grease.  A related species, the amphipod Gammarus minus, was relatively sensitive to the PAH acenaphthene with a species mean acute value of 460 mg/L which was the 3rd most sensitive taxon (out of 9) reported in EPA’s water quality criteria document (USEPA 1988).

5.4.1.11.5 Metals
As with nutrient loading due to overgrazing activities, metals attached to sediments will also increase due to this stressor.  Although this is assumed to negatively impact the shrimp because these metals may be ingested, no specific toxic effects have been measured.  Toxicity to related species have shown a varied response to metals.  The crayfish Procambarus clarkii, a species in the same order as the California freshwater shrimp (Decapoda), was the least sensitive taxon (out of 22 taxa) in dataset for the EPA’s draft ambient water quality criteria for lead with a species mean acute value (SMAV) of 1433 mg Pb/L (USEPA 1998a).  Similarly the crayfish, Orconectes immunis was the least sensitive taxon (out of 20 taxa) in the EPA’s silver dataset with a SMAV 560 µg Ag/L, but two amphipod genera, Crangonyx and Gammarus were the 4th and 5th most sensitive taxa with SMAVs of 4.5 and 5 µg/L, respectively (USEPA 1998c).  Based upon the toxicity data for these surrogates, the relative sensitivity of the California freshwater shrimp to the effects of metals is uncertain.
5.4.1.11.6 Toxic and Non-Conventional Pollutants with Toxic Effects 

The California freshwater shrimp has evolved to survive a broad range of stream and water temperature conditions characteristic of small, perennial coastal streams. However, no data are available for defining the optimum temperature and stream flow regime for the shrimp or the minimum and maximum limits it can tolerate. The shrimp appears to be able to tolerate warm water temperatures (greater than 23 degrees Celsius, 73 degrees Fahrenheit) and no-flow conditions that are detrimental or fatal to native salmonids. Under controlled conditions, juvenile and mature shrimp in an aquarium can tolerate standing water and 27 degrees Celsius (80 degrees Fahrenheit) water temperatures for extended periods (L. Week pers. comm. 1989) (from USFWS 1998a).

Summer impoundments not only negatively impact shrimp pollutions, but when application of chlorine accompanies this action, no shrimp survive the summer impoundments.  Clearly, this species is sensitive to chlorine. 

As a freshwater crustacean, freshwater shrimp may experience acute toxicity when exposed to saline waters, although as with most freshwater organisms, S. pacifica is hypertonic with respect to its freshwater environment.  Born (1968) found that shrimp were somewhat able to osmoregulate at salinities less than 16 to 17 parts per thousand (50 percent of the concentration of sea water) by increased urine concentrations, whereas test shrimp in higher salinities were practically isotonic to the environment.  Similarly, in a 13-day study, Hedgpeth (1968) found that shrimp were able to persist in salinities up to 16 to 17 parts per thousand and feeding and molting activities occurred without any apparent ill effects. Test organisms at higher salinities experienced mortality or showed signs of chronic effects (Hedgpeth 1968).

5.4.1.11.7 Other Non-Conventional and Conventional Pollutants 

Little information is available on the effect of these pollutants on S. pacifica, however, there is information on the tolerance of other freshwater shrimps and prawns to various water quality parameters available from the aquaculture literature. Optimum pH levels for the tropical, freshwater prawn larvae (Macrobrachium rosenbergii) range from 7.0 to 8.5 (New 1990). Mass mortalities of prawn larvae occurred at pH levels over 9.5 (New 1990).  These pH levels occur in eutrophic systems and the resulting mortality may be the result of oxygen depletion after algal blooms or increased availability of unionized ammonia. Also, high pH and alkalinity can cause mortality to freshwater prawns through the precipitation of calcium carbonate and resulting gill occlusion (Sandifer et al. 1983).

5.4.2 ESTUARINE REPRESENTATIVE SPECIES

5.4.2.1 Marbled Murrelet (Brachyramphus marmoratus) - FWS Zone 1 and 7; Representative of coastal fish-eating bird

Major Threats (McShane et al., 2004)

· Loss of nesting habitat

· Oil pollution

· Gill-net fishing

· Disease (potential threat)

Marbled murrelets range in Pacific coastal waters from northern Alaska to northern California.  They feed on a variety of small fish and to a lesser extent, invertebrates (Burkett 1995).  In northern Alaska, some marbled murrelets nest on the ground on predator-free island, but in most of their range they nest in old growth forests, sometimes more than 50 kilometers from the coast  (NatureServe, accessed April 2008).  The loss nesting habitat is considered to be the biggest threat to marbled murrelets (McShane et al., 2004).  

Critical Habitat

The primary constituent elements used to designate critical habitat for the marbled murrelet all relate to the terrestrial nesting sites of the species, specifically trees of a certain size with potential nesting branches and adequate forested areas surrounding the nesting trees (USFWS 1996).  Marine areas are not considered essential to the conservation of the species and therefore, federally designated critical habitat bears no relationship to discharges from sea going vessels. 

5.4.2.1.1 ANS
The effects of aquatic nuisance species (ANS) on marbled murrelets are not addressed in the literature.  Several non-indigenous aquatic plants and animals have been documented in parts of the marbled murrelet’s range which extends from Alaska to northern California in the Pacific Northwest (Oregon Invasive Species Council Website, Accessed April 15, 2008).  Conceivably, these aquatic nuisance species or yet to be introduced species could affect the food web in marbled murrelet foraging areas in unpredictable ways, either negative or positive.  The marbled murrelet is an opportunistic feeder but its diet consists mainly of small schooling fish, particularly in the breeding season (Burkett 1995).  Changes in the food web which reduce the abundance or quality of the forage fish could negatively impact marbled murrelets.  Introduced parasites or diseases could also adversely affect marbled murrelets (See section 5.4.2.1.1.3).

5.4.2.1.2 Nutrients
No specific nutrient toxicity data is available for marbled murrelets or any close relatives.  A possible secondary effect of nutrient pollution is damage to the population of forage fish preyed upon by marbled murrelets.

5.4.2.1.3 Pathogens
Numerous populations of seabirds have been affected by a recent emergence of bacterial, parasitic, and viral diseases, and biotoxins from algal blooms; however, marbled murrelets have not been the subject of any disease studies nor have any diseases been documented to cause mortality in murrelets (McShane et al. 2004).

5.4.2.1.4 Oil and Grease

The marbled murrelet has the highest oil vulnerability index of sea birds in the Alaska region (King and Sanger 1979).  Oil pollution has been documented to cause a variety adverse effects including mortality in many aquatic wildlife species.  Both petroleum and non-petroleum oils (e.g. vegetable oils, grease) have similar properties that can harm wildlife when spilled into the environment (USEPA 1997).  The largest amount of oil entering the marine environment from anthropogenic sources is from discharges from sea going vessels (GESAMP 2007). The waters of the Pacific Northwest experience heavy vessel traffic including oil tankers, fishing boats, and cruise chips, a factor which makes oil pollution one of the three biggest threats to the population of marbled murrelets (McShane et al. 2004; NatureServe, accessed April 2008; Piatt et al. 2006).  While ingested oil or inhaled fumes can be detrimental to seabirds, most mortality is caused by oiled feathers.  Oil readily adheres to the plumage of seabirds and can reduce the insulation, waterproofing, and buoyancy afforded by the feathers.  Even a small amount of oil can lead to death by hypothermia or starvation if combined with the stress of severe weather conditions (Levy 1980).  

The mortality of seabirds as the result of large oils spills has been well documented around the world (Carter and Kuletz 1995; Wiese and Ryan 2003).  During the Exxon Valdez oil spill in Alaska in 1989, revised estimates of the number of murrelets killed is between 12,800 and 14,800, with the majority believed to be marbled murrelets (Piatt et al. 2006).  This represents 7 to 12 percent of the murrelet population estimated to be in the spill area at the time.  While catastrophic oil spills often receive widespread attention, the amount of oil released during such events is generally less overall in terms of metric tons than chronic oil pollution, which includes regular discharges associated with illegal tank washing on oil tankers and the dumping of oily bilge water from a variety of sea going vessels (Lucas and MacGregor 2006).   A survey conducted in Newfoundland from 1984 to 1999 examined the oil types on the feathers of beached seabirds and determined that most was from chronic oil discharges (Wiese and Ryan 2003).  Chronic oil pollution is known to cause mortality of marbled murrelets.  Reports of dead oiled murrelets found on Pacific coast beaches separate from large or medium oil spills can be found in the literature (Carter and Kuletz 1995).  These were isolated reports and the actual sources of the oil were not ascertained.  In British Columbia and Alaska, undocumented reports suggest that tens to hundreds of marbled murrelets die from chronic oil pollution each year (Piatt et al. 2006).  Beach surveys tend to underestimate murrelet mortality caused by chronic oiling.  The small-bodied carcasses can be quickly removed by scavengers, be covered by shifting sand or other debris, or wash up along remote beaches away from human detection (McShane et al. 2004).

Secondary effects of oil pollution on marbled murrelets include immediate or long-term damage to the forage fish population (Piatt et al. 2006), or impairment of the benthic communities that support the forage fish.  Benthic communities impacted by spilled oil may take many years to recover (Ocon et al. 2008).

5.4.2.1.5 Metals

No specific toxicity data for metals is available for marbled murrelets or any close relatives.  Murrelets, like many other fish eating birds, are believed to be susceptible to reproductive impairment due to the bioaccumulation of heavy metals such as cadmium, arsenic, mercury, lead, selenium, and zinc.  

5.4.2.1.6 Toxic and Non-Conventional Pollutants with Toxic Effects
No specific toxicity data for TNTPs is available for marbled murrelets or any close relatives.  Although no specific tissue residue or reproductive studies have been conducted on marbled murrelets, they are believed to be at risk to reproductive impairment due to the bioaccumulation of persistent organochlorine pollutants including pesticides, herbicides, polychlorinatedbiphenyls, polychlorinated dibenzo-dioxins (PCDDs), and polychlorinated dibenzo-furans (PCDFs) (Fry 1995).  
5.4.2.1.7 Other Non-Conventional and Conventional Pollutants 

No data is available for the target ONCP’s as related to marbled murrelets.  Since this murrelets species nests in trees up to 50 kilometers from coast and feeds in widely dispersed forage areas, these factors likely do not affect the marbled murrelets. 

5.4.2.2 Whooping Crane (Grus americana) – FWS Zone 2; Representative of a an inland and coastal invertebrate-eating bird species

Major Threats (CWS and USFWS 2007):

· Limited genetics of the population,

· Loss and degradation of migration stopover habitat,

· Construction of additional powerlines,

· Degradation of coastal ecosystems, and

· Threat of chemical spills in Texas.

Whooping cranes spend their summers and winters in restricted locations, breeding in one small area in Canada and wintering primarily along the Texas coast on salt flats, marshes, and along barrier islands. The whooping crane migrates mainly through the Great Plains from southern Canada and Dakotas south to Texas (NatureServe, accessed April 2008). The winter diet consists predominately of animal foods, especially blue crabs (Callinectes sapidus), clams (Tagelus plebius, Ensis minor, Rangia cuneata, Cyrtopleura costada, Phacoides pectinata, Macoma constricta), and the plant wolfberry (Lycium carolinianum). Most foraging occurs in the brackish bays, marshes, and salt flats on the edge of the mainland and on barrier islands.  The only self-sustaining wild population of whooping crane remains vulnerable to extirpation from a contaminant spill due to its limited wintering distribution along the Gulf Intracoastal Waterway (GIWW) on the Texas coast. Numerous oil and gas wells and connecting pipelines are located in bay and upland sites near the cranes winter habitat. Many barges carrying toxic chemicals travel the GIWW daily through the core of whooping crane winter habitat. 

Critical Habitat:
Critical habitats for the whooping crane have been proposed and designated in seven states (USFWS 1976b): 

· Colorado: Areas of land, water, and airspace with the following components (1) Monte Vista National Wildlife Refuge in Alamosa and Rio Grande Counties; and (2) Alamosa National Wildlife Refuge in Alamosa and Conejos Counties.

· Idaho: An area of land. water, and airspace in Bonneville and Caribou Counties with the following components: Grays Lake National Wildlife Refuge, and all contiguous land and water within 1 mile of the boundaries of ‘this refuge.

· Kansas: Areas of land, water, and airspace with the following components: (1) Quivira National Wildlife Refuge in Stafford, Rena, and Rice Counties: and (2) Cheyenne Bottoms State Waterfowl Management Area in Barton County.

· Nebraska: An area of land. water, and airspace in Dawson, Buffalo, Hall, Phelps, Kearney, and Adams Counties. 

· New Mexico: An area of land. water, and airspace in Socorro County with the following component: All areas at or below 4,600 feet in elevation within Bosque de1 Apache National Wildlife Refuge.

· Oklahoma: An area of land, water, and airspace in Alfalfa County with the following component: Salt Plains National Wildlife Refuge.

· Texas: An area of land, water, and airspace in Arkansas, Calhoun, and Refugio Counties.

Constituent Elements: 

No constituent elements were listed in the Federal Register notice where critical habitat was designated for the whooping crane. 

5.4.2.2.1 ANS
Literature on the effects of ANS on whooping cranes is very limited. The Aransas-Wood Buffalo National Park Population (AWBP) whooping cranes spend their summers and winters in restricted locations (CWS and USFWS 2007). Therefore, they are potentially vulnerable to the effects of ANS. For example, the southeastern states have the greatest numbers of imperiled and vulnerable freshwater fish species in the country. Channel modifications and pollution have gradually eliminated large populations of native aquatic species, including fish, mussels, snails, insects, and crustaceans (USFWS 2007b). The preferred winter-time diet of the whooping crane may be sensitive to the same stressors. Blue crabs obtained from flooded tidal flats and sloughs dominate the whooping crane diet in Texas until January; then cranes move to shallow bays and channels to eat clams and an occasional crab (NatureServe , accessed April 2008). It is also possible that rapid increases in abundance of ANS may affect whooping crane food sources (e.g., blue crabs, clams).

Compounding the problems faced by aquatic systems is the growing threat from invasive aquatic vegetation like alligator weed and willows (USFWS 2007b). Static water levels caused by the lack of annual flooding and reduced water depths, resulting from excessive sedimentation, as well as erosion of winter habitat in Arkansas resulting from heavy boat traffic through the Intercoastal Waterway, have created conditions favorable for the establishment and proliferation of several species of invasive aquatic plants. Additionally, the introduction of exotic (nonnative) vegetation capable of aggressive growth is further threatening the viability of aquatic systems, which may have indirect negative effects on whooping crane populations.

Commercial and recreational vessel discharges have contributed to the spread of ANS, for example by the involuntary transport of the seeds and rhizome fragments of invasive aquatic plants. The only self-sustaining wild population of whooping crane has been potentially vulnerable to the indirect effects of ANS due to its limited wintering distribution along the Gulf Intracoastal Waterway (GIWW) on the Texas coast, which carries heavy vessel traffic. 

5.4.2.2.2 Nutrients
High concentrations of nutrients (nitrogen and phosphorus) provide favorable conditions for excessive growth (blooms) of algae that utilize the water’s oxygen supply for respiration and when decomposing. In addition to stimulating the growth of phytoplankton and creating hypoxic conditions, nutrient enrichment may be related to the periodic occurrence of red tide. Red tide is a bloom of phytoplankton (Gymnodinum breve), a microscopic algae that historically occurred infrequently on the Texas Coast (CWS and USFWS 2007). In recent years, red tide blooms have occurred almost every year during late summer and fall, lasting for several months. It is not known what factors are causing the increased number of outbreaks of red tide. A toxin produced by the algae can concentrate in filter-feeding mollusks, including clams. It has been known to cause bird die-offs and could pose a significant threat to whooping cranes that feed heavily on clams in mid-winter. Although red tide has been documented in critical habitat in recent years, no severe outbreaks have occurred (CWS and USFWS 2007).

Nutrients may have other adverse impacts on blue crabs, a preferred food source of wintering whooping cranes. The decline in the blue crab population in Chesapeake Bay was correlated with declines in submerged aquatic vegetation (SAV), which is the initial habitat for postlarvae blue crab (Pugh 2005). Anthropogenic nutrient inputs and increased sediment discharge from disturbed watersheds were the main reasons identified for the decline. Both phytoplankton and algae blooms from nutrients and solids reduce light availability for growth of SAV. Anthropogenic nutrient inputs not only severely altered SAV but also contribute to increased hypoxic conditions that can significantly impair the sustainability of blue crabs as a commercial stock. The effects of hypoxia also have a negative impact on the migrating females that move reactively into shallow water where they are more available to harvesting (Pugh 2005). Blue crabs generally avoid hypoxic water by moving inshore and become concentrated in shallow areas (Bell et al. 2003).
5.4.2.2.3 Pathogens 

Little is known about the importance of diseases or parasites as mortality factors for wild whooping cranes (CWS and USFWS 2007). Loss of wetlands has concentrated birds using aquatic habitat, thereby increasing the risk of disease exposure and transmission. For example, avian cholera epizootics occur fairly regularly in several areas used by cranes; this disease has been confirmed in one whooping crane. Avian tuberculosis is known to impact the species, and infectious bursal disease (IBD) has had a major impact on reintroduction programs in Florida in some years. Additionally, human impacts on the environment and movements around the globe are resulting in emerging disease problems of possible significance to whooping cranes. For example, West Nile virus appeared for the first time in North America in 1999 and is now spreading rapidly. The H5N1 strain of avian influenza that has surfaced globally in 2005 is an emerging threat to both captive and wild flocks. Coccidia have been found in a whooping crane with an injured wing captured in WBNP and in whooping crane droppings collected on the Texas wintering grounds, are common in cranes in the Florida release population, and have caused deaths of several whooping crane chicks at PWRC (CWS and USFWS 2007). A variety of other parasites have been documented in released whooping cranes in Florida, but none have been proven to cause significant disease (Spalding et al. 1996). Although wild whooping cranes are presumably susceptible to a variety of infectious and toxicological diseases, evidence of disease-related mortality is infrequently documented.

The blue crab, a preferred prey of the whooping crane, is also sensitive to pathogens. Bitter Crab Disease (BCD) is caused by a blood parasite, Hematodinium perezi, a type of dinoflagellate. The parasite consumes oxygen from the crab's blood and tissues which causes it to become weak and lethargic, and to eventually die. Hematodinium sp. can produce epizootics (an outbreak of disease affecting many animals of one kind at the same time.) Epizootics have been reported in Maryland, Virginia, Georgia, and Florida. The disease is most prevalent in warm, relatively shallow, high salinity waters. Once infected, the parasite grows rapidly inside the crab (up to 100 million parasites/ml of blood) over the course of 3 to 6 weeks. The crab's blood changes to a milky-white color and loses it clotting ability (Blue Crab Archives, accessed April 20, 2008).

5.4.2.2.4 Oil and Grease
The only self-sustaining wild population of whooping crane remains vulnerable to extirpation from a contaminant spill due to its limited wintering distribution along the Gulf Intracoastal Waterway (GIWW) on the Texas coast (Canadian Wildlife Service and U.S. Fish and Wildlife Service, 2007). Numerous oil and gas wells and connecting pipelines are located in bay and upland sites near the cranes winter habitat. Many barges carrying toxic chemicals travel the GIWW daily through the core of whooping crane winter habitat. In addition, the accessibility of the cranes to humans at Aransas attracts great numbers of people coming specifically to see the cranes. Up to 10,000 people ride whooping crane tour boats annually (Canadian Wildlife Service and U.S. Fish and Wildlife Service, 2007). Heavy vessel traffic makes the potential of oil pollution one of the greatest threats to the population of whooping cranes. Spills, leaks or even routine discharges of these substances could contaminate or kill the cranes' food supply, or poison the cranes (Robertson et al. 1993). Spills that occur in summer, when whooping cranes are absent, could adversely affect survival by reducing productivity of the environment or leaving a toxic residue.

Fleming et al. (1982) studied the toxicity of crude oil to whooping cranes. Relatively large quantities of oil were found to cause neither mortality nor hematological or serum chemistry changes, in agreement with the apparent low toxicity of crude oils to birds determined in a number of studies. Refined oils appear to be more toxic to birds than crude oils and their ingestion has been incriminated in bird mortality at oil spill sites (Hartung and Hunt 1966). While ingested oil or inhaled fumes can be detrimental to seabirds, most mortality is caused by oiled feathers.  Oil that sticks to fur or feathers, usually crude and bunker fuels, can cause many problems (AMSA, accessed April 2008).  Oil readily adheres to the plumage of seabirds and can reduce the insulation and waterproofing properties of their feathers, leading to hypothermia.  Birds may become easy prey, as their feathers being matted by oil make them less able to fly away. Birds can also become dehydrated and can starve as they give up or reduce drinking and foraging for food. While some of the following effects on sea birds, marine mammals and turtles can be caused by crude oil or bunker fuel, they are more commonly caused by refined oil products (AMSA, accessed April 2008):

· Poisoning of birds if they eat large amounts of other organisms that have taken oil into their tissues; 

· Interference with breeding by making the animal too ill to breed, interfering with breeding behavior such as a bird sitting on their eggs, or by reducing the number of eggs a bird will lay;

· Organ damage and failure such as a bird or marine mammal's liver; or

· Damage to a bird's adrenal tissue which interferes with a bird's ability to maintain blood pressure, and concentration of fluid in its body.

Soluble chemical components of petroleum oil and grease also include polycyclic aromatic hydrocarbons (PAHs). Peachey (2005) reported on the toxicity of PAHs to blue crab. He found a significant synergistic effect of exposure to PAH (fluoranthene or pyrene) and ultraviolet (UV) radiation on larvae of blue crabs in both laboratory and solar UV experiments. Significantly higher mortality occurred for blue crab larvae using either type of UV radiation. There were no effects on larval crab mortality due to PAH or UV radiation independently, but mortality was as high as 100% when both factors were present. LC50 values for pyrene were as low as 2.7 µg/L, and 17.6 µg/L for fluoranthene.
5.4.2.2.5 Metals
Whooping cranes on the winter range are exposed to contaminants associated with runoff from agricultural and industrial activities and subjected to risks associated with offshore and onshore gas and oil operations (CWS and USFWS 2007). These contaminants include metals. Nearby Lavaca Bay was closed for multiple years to human harvesting of fish and crabs because of industrial pollution including high levels of mercury (Lewis 1992). Whooping cranes are also reported to feed on the dredge spoil sites and confined disposal areas adjacent to Aransas National Wildlife Refuge (USFWS 1991a). 

No specific toxicity data for metals is available for whooping crane or any close relatives. Like many other fish eating birds, whooping cranes are believed to be susceptible to reproductive impairment due to the bioaccumulation of heavy metals such as cadmium, arsenic, mercury, lead, selenium, and zinc. 

Whooping cranes may be exposed to heavy metals through their diet. Lewis et al. (2004) reported trace metal, pesticide and PCB residues for blue crabs collected from areas adjacent to a Florida golf course complex which receive runoff containing reclaimed municipal wastewater. Concentrations of 19 chlorinated pesticides and 18 PCB congeners were usually below detection in the biota. In contrast, 8 trace metals were commonly detected. Residue concentrations in decreasing order were typically: zinc, arsenic, copper, chromium, lead, nickel, cadmium and mercury. Mean bioconcentration factors (BCF) for the eight trace metals in blue crab ranged between 12–9800.

Data are also available for the toxicity of several metals to blue crab, including cadmium, copper and tributyltin (TBT). Lee et al. (1996) reported an EC50 for cadmium of 0.25 µg/L in early developmental stages (developing oocytes and embryos) of blue crab, as well as an EC50 of 3.1 µg/L for copper. Guerin and Stickle (1991) reported LC50s for juvenile blue crab of 19 mg/L (freshwater) and 175 mg/L (saltwater). Lee et al. (1996) reported a TBT EC50 of 0.047 µg/L for hatching of blue crab embryos.  

5.4.2.2.6 Toxic and Non-Conventional Pollutants with Toxic Effects

No data were available on the toxicity of other toxic and non-conventional pollutants (including phthalates, chlorine, chlorides, phenols and perfluorooctane sulfonate and perfluorooctanoic acid) to the whooping crane. 

Concentrations of bioaccumulative chemicals including organochlorine pesticides, polychlorinated biphenyls (PCBs), dioxins (PCDDs) and furans (PCDFs), were measured in the nonviable eggs of sandhill cranes from the Mississippi Sandhill Crane National Wildlife Refuge (White et al. 1994). The eggs were found to contain only background levels of organochlorine pesticides and coplanar PCBs. Three eggs contained potentially harmful levels of PCDDs and PCDFs, based on 2378-TCDD toxicity equivalents. 

Toxic and non-conventional pollutants with toxic effects may indirectly affect whooping cranes via effects on blue crab. Blue crabs are sensitive to a number of chemicals, including chlorine. Vreenegoor et al. (1977) reported a 96-h LC50 of 700 µg/L for chlorine in blue crab. Whiting et al. (1996) studied the effects of the anionic surfactant, sodium dodecyl sulfate (used in household products such as bubble baths, shampoos, shaving foams, and toothpastes), on newly-hatched blue crabs. They compared the sensitivity of newly hatched blue crab larvae to two other estuarine crustaceans (Mysidopsis bahia and Palaemonetes pugio) commonly used for evaluation of effects of potentially toxic materials. LC50 values of 8.8 to 12 mg/L were measured for blue crab larvae, which were twice as sensitive to sodium dodecyl sulfate as 24-h post-release M. bahia, and five times more sensitive than 24-h-old P. pugio larvae. 

Previous studies have also demonstrated the bioaccumulation of brominated diphenyl ethers (BDEs, the primary components of many flame retardant mixtures) and other persistent toxic chemicals. Exposure of these organisms to industrial chemicals is frequently high in urbanized coastal zones. Klosterhaus et al. (2003) found high BDE levels in the hepatopancreas of blue crabs; levels in blue crab muscle were below detection. Blue crabs are also known to bioaccumulate 2378-TCDD (Schnell et al. 1993), Kepone (Schimmel et al. 1979), and PAHs (Hale 1988). 

5.4.2.2.7 Other Non-Conventional and Conventional Pollutants 

No data were found for the effects of other non-conventional and conventional pollutants on whooping crane or any close relatives. The available toxicity data for other fish-eating birds suggest that, in general, this broad taxonomic group is not very sensitive to pH, water temperature, or suspended solids and sediments.  
High suspended solids concentrations are beneficial for juvenile blue crab, because high turbidity provides additional protection from visual predators (Pugh 2005). On the other hand, suspended solids have also been implicated in SAV decline and the presence of suspended solids is greatest in the shallow photic zone where SAV traditionally occur. 

5.4.2.3 West Indian Manatee (Trichechus manatus) –  FWS Zones 2, 4 and 5; Representative of large, esutarine mammal species

Major Threats (USFWS 2001b):

· Human causes (boat collisions and entrapment in dams and locks) 

· Red tide

· Winter cold related death

Possible threats 

· Introduced aquatic vegetation out competing native food sources 

· Oil spills

· Copper levels

· Polychlorinated dibenzo-p-dioxins (PCDDs) levels

Critical Habitat:

The manatee ranges between northern South America to southeastern North America and inhabits shallow coastal waters, estuaries, bays, rivers, and lakes throughout most of the range. Manatees appear to prefer rivers and estuaries to marine habitats (Lefebvre et al. 1989). In the northern edge of the manatee’s range warm water sanctuaries are critical (NatureServe, accessed April 2008). The manatee also prefers water 1-2 meters deep, but also utilizes water 3-5 meters deep along coastal areas. Through most of the manatee’s range (except Greater Antilles) freshwater habitat is a major habitat component (NatureServe, accessed April 2008). 
5.4.2.3.1 ANS
The effects of introduced species on West Indian manatee are unknown. However, exotic plant species have been observed replacing the manatee’s native aquatic food source. Introduced plant species have eliminated or threatened the diverse assemblages of freshwater native submerged aquatic vegetation (NSAV) (USFWS 2001b). Manatees seem to have adapted to utilize some of the exotic plant species. At some wintering sites hydrilla has become a food source (Ames et al. 1996). However, due to the high number of recreational boats utilizing habitat near wintering sites, and their potential to transport aquatic nuisance species (ANS) (Johnson et al. 2001), the introduction of new species  that may affect the manatee is possible.  

Little research has been undertaken to understand winter foraging behavior of the West Indian manatee, and if food availability during this time is a limiting factor to the population (USFWS 2001b). Introductions of exotic species that consume the same NSAV as manatee should be monitored. Depleted food sources near the warm water springs utilized during the winter may increase migration distances and adversely affect manatee. Winter habitat utilized by manatee has been identified and listed as critical habitat by the USFWS (USFWS 1976a; USFWS 1977). 

5.4.2.3.2 Nutrients

Nutrient toxicity data does not currently exist for manatee or its close relative the dugong (Dugong dugon). However, nutrient loading may damage the NSAV consumed by the manatee. Most of the nutrient loading originates from residential and agricultural sources. Nutrient loading (e.g. nitrates) has promoted the growth of alga and clouded water columns, thus reducing available winter forage in winter refuges (USFWS 2001b). 

A possible secondary effect of nutrient pollution is an increased likelihood of a red tide event. Red tide has been linked to numerous manatee deaths (Bossart et al. 1998; “Red Tide Suspected in Manatee Deaths” 2007; USFWS 2001b). One example of red tide causing manatee mortality includes an event where 145 deaths were recorded between March and May in 1996 over a large area in southwest Florida (Bossart et al. 1998; Landsberg and Steidinger 1998). The critical circumstances contributing to high red tide related deaths are concentration and distribution of the red tide, timing and scale of manatee aggregations, salinity, and timing and persistence of the bloom (Landsberg and Steidinger 1998). In manatee, the exact pathway of red tide is not known but inhalation and ingestion are both suspected (Bossart et al. 1998). Red tide blooms have been linked to changes in nutrient ratios (Hodgkiss and Ho 1997) and eutrophication (Anderson et al. 2002). 

Another pathway for red tide is through ballast water (Horner et al. 1997). Hallegraeff and Bolch (1992) studied the implications of ship ballast water transporting diatom and dinoflagellate resting spores.  Their research found 65% of ships contained diatoms and 50% contained dinoflagellate spores in their ballast tanks. Red tide alga may be transported to manatee wintering areas as a result of high commercial vessel traffic.

5.4.2.3.3 Pathogens
Relatively little attention has been paid to the health and well-being of individual manatees (USFWS 2001b). Assessment of what is outside the range of normal values is important, and to make such assessments, baseline data are needed. Stressors will possibly affect the overall health of an individual, and can lead to events that will compromise individual survival. Stress induced diseases can be caused by extreme cold and limited access to fresh water (USFWS 2001b).

Anthropogenic factors, red tide, and cold water temperatures are linked to inflammatory and infectious diseases contracted by manatee (Bossart et al 2003; Harr et al. 2006). Manatees exposed to cold water temperatures or red tide events had approximately one-third less the number of lymphocytes (Walsh et al. 2004). Morbillivirus is present throughout the manatees range and found in rehabilitating, free-ranging, and recently deceased individuals (Duignan et al. 1995). Morbillivirus has killed manatee (Duignan et al. 1995), and has a synergistic effect on manatee when associated with exposure to organochlorines and heavy metals (Di Guardo 2005).

Manatees and the closely related dugong are known to be particularly susceptible to secondary fungal infection and sometimes bacterial infections following damage during capture or transportation.  It is assumed that similar infections occur in nature when skin is damaged (Australian Maritime Safety Authority 2002).  
5.4.2.3.4 Oil and Grease

Effects of petroleum oils have been investigated extensively in many species (USEPA 1997). Several characteristics of manatee (i.e., long lifespan, extended residence in estuarine habitats, consumes submerged aquatic vegetation) predispose the species to long-term and repeated exposure to environmental contamination from oil and oil-related derivatives (PAHs). 

The impact of discharged oil on adult manatees’ thermoregulatory abilities is probably not affected by direct contact with oil because they use blubber for insulation.  Also, they exhibit no grooming behavior that would contribute to ingestion.  Concern has been expressed with regard to manatees inhaling vapors from light petroleum fractions during periods of inhalation at the surface (Hansen 1992). This could also lead to lipid pneumonia (“West Indian Manatee Response Plan” 2008). It is very likely that exposure to petroleum would irritate eyes and sensitive mucous membranes (St. Aubin and Lounsbury 1990). Nursing pups may be at risk due to ingestion of oil from contaminated teats.  There may be long term chronic effects as a result of migration through oil contaminated waters, and there is a substantial possibility of consuming contaminated plant material and other incidental organisms, but no specific studies with this focus have been completed. Manatees may not be severely affected through direct contact by the discharge of oil incidental to the normal operations of both commercial and recreational vessels, but they may be sensitive to habitat disturbances resulting from such discharge.

Complications from oil are also a concern for the closely related dugong. Consuming sea grasses with oil droplets can lead to chronic effects and possible liver problems. Ingested hydrocarbons can also be adsorbed through the intestine and transported to internal organs through the blood stream (Australian Maritime Satety Authority 2002).  As mentioned above, no direct studies are available where effects have become manifest from the ingestion of hydrocarbons via the diet.

5.4.2.3.5 Metals
Levels of pesticides, polychlorinated biphenyls, mercury, lead, cadmium, copper, iron, and selenium in manatee are available from investigations made in the late 1970s and early 1980s. Typically there is little research conducted for toxicological work on marine mammals (Marine Mammal Commission 1999; O’Shea 1999). Among the metals, only copper levels in the liver were found to be notably high. The highest copper levels (1,200 ppm dry weight) were found in animals from areas of high herbicidal copper usage and exceeded all previously reported concentrations in livers of wild mammals. Despite these findings, there were no field reports of copper poisoning and no evidence of deleterious effects to individual animals (USFWS 2001b). Exposure to morbillivirus in metal contaminated water is also a concern because of the synergistic effects associated with the virus and organochlorines and heavy metals (Di Guardo 2005).

5.4.2.3.6 Toxic and Non-Conventional Pollutants with Toxic Effects
To date, the efforts to assess levels of organochlorines have been limited for the manatee (USFWS 2001b). Sites near ports, harbors, urban centers, and agricultural areas have concentrated levels of dioxins in the sediment (Haynes and Johnson 2000). Polychlorinated dibenzo-p-dioxins (PCDDs) are a concern for animals within the order Sirenia because of high fat storage, long gestation and lactation periods, low metabolic rates, high seagrass consumption rates, and a long duration of food passage through the gut (Gaus et al. 2004). In the dugong’s habitat, there was a correlation between PCDD in sediment and seagrass levels. In Dugong tissue PCDD congeners decreased by over two orders of magnitude when the degree of chlorination in seagrass was increased (McLachlan et al. 2001). 

5.4.2.3.7 Other Non-Conventional Conventional Pollutants

Manatees are extremely sensitive to cold water temperatures encountered during winter (USFWS 2001b). Cases of general respiratory infections such as bronchitis, pleurisy, and pneumonia as a result of cool air and water temperatures have been reported in captive dugong (Australian Maritime Satety Authority 2002). There are no data available on the pH tolerance of manatee.  Based on life history information, the pH tolerance range for manatee is expected to be within the normal ambient surface water pH range. Siltation may affect NSAV consumed by manatee (USFWS 2001b), but data are limited.

5.4.2.4 Sensitive joint-vetch (Aeschynomene virginica) – FWS Zones 4 and 5; Representative of freshwater intertidal plants

Major Threats (USFWS 1995c):

• sedimentation

• competition from exotic plant species

• dams

• dredging and filling activities

• boating activities

• shoreline stabilization and structural development

• road and bridge construction

• commercial and residential development

• water withdrawal projects

• changes in water quality

• agricultural practices

• declines in muskrat populations

• sea level changes

Sensitive joint-vetch (Aeschynomene virginica) is a robust annual herb that can grow up to two meters tall. It occurs in the intertidal zone of river shores, estuarine-river marsh borders, and marsh interiors. Destruction and degradation of its habitat cause pronounced impacts on populations (USFWS 1995c). The sensitive joint-vetch is a poor competitor. Bare soil or sparsely vegetated substrates are critical for its establishment and growth (USEPA 2003a, USFWS 2008). Invasive plants that form dense, monospecific stands, such as the common reed (Phragmites australis), have detrimental effects on this species (USFWS 1995c).  Populations of the sensitive joint-vetch have been recently documented in New Jersey, Maryland, North Carolina, and Virginia. The species is most abundant in Virginia, where 20 populations occur along six rivers (CPC 2008). There are historical records of occurrence in Delaware (last seen in 1899) and Pennsylvania (last seen in 1891), but the taxon is presumed extirpated from both states (USFWS 1992a). 

Critical Habitats:

No critical habitat has been designated for the Sensitive joint-fetch. 
5.4.2.4.1 ANS
As the sensitive joint-vetch is a tall herb, only vascular plants are likely to impact its populations. A relevant example is the common reed (Phragmites australis), a perennial, aquatic grass that occurs in wetlands, marshes, and in shallow water along the shoreline of lakes, ponds, swamps, ditches, streams, canals, rivers, and estuaries (USACE 2008). In its habitat, Phragmites is a vigorous competitor. It can grow up to more than four meters tall and form dense monospecific stands. Common reed is native to the United States, but more invasive European strains may have been unintentionally introduced in ships’ ballast (Saltonstall 2008).  Involuntary transport of Phragmites seeds and rhizome fragments by commercial and recreational vessels can promote the spread of this weed.  Other aquatic nuisance species that pose a threat to A. virginica include the purple loosestrife (Lythrum salicaria, Thompson et al. 1987) and the yellow iris (Iris pseudacorus, USGS 2008a).  Both taxa can out-compete the sensitive joint-vetch and spread through involuntary transport of seeds and propagules by vessels.

5.4.2.4.2 Nutrients
Information on the impacts of nutrients and nutrient loadings on the sensitive joint-fetch are limited.  

5.4.2.4.3 Pathogens 

While it is documented that the fungus Glomerella cingulata causes lesions in A. virginica plants (Luo and TeBeest 1999), pathogens are not identified as a threat to survival of this species (USFWS 1995c, NatureServe, accessed April 2008).
5.4.2.4.4 Oil and Grease
Limited information exists on the impacts of oil and grease on the sensitive joint vetch.

5.4.2.4.5 Metals
Data on toxicity of metals to the sensitive joint vetch are not available.  Results of toxicity tests with other freshwater vascular plants suggest that metal pollutants do not represent a threat to this species.  Vascular plants, in general, are not sensitive to toxic effects of copper, lead, nickel, zinc, aluminum, and other metals (Table 5.3).  The lowest toxicity value of copper to an aquatic vascular plant (EC50 = 119 (g/L) is more than 13 times higher than the current chronic criterion concentration for this pollutant.  For other chemicals, the lowest toxicity value of vascular plants is even higher than their respective chronic criterion (Table 5.3).

Table 5.3. Toxicity of selected metals to aquatic vascular plants. The lowest value from the chemical's ambient water quality criteria (AWQC) document is displayed.  The chronic criterion concentration (CCC) is from the table of current national recommended water quality criteria (USEPA 2008).

	Metal
	Species
	Endpoint
	Conc. ((g/L)
	CCC ((g/L)
	AWQC

year

	Aluminum
	Eurasian watermilfoil,

Myriophyllum spicatum
	EC50

(root weight)
	2,500
	87.0
	1985

	Copper
	Duckweed,

Lemna minor
	EC50
	119
	9.0
	2007

	Lead
	Duckweed,

Lemna minor
	EC50

(growth)
	8,000
	2.5
	1998

	Zinc
	Eurasian watermilfoil,

Myriophyllum spicatum
	EC50

(root weight)
	21,600
	120
	1986


5.4.2.4.6 Toxic and Non-Conventional Pollutants with Toxic Effects
Data on toxicity of other toxic and non-conventional pollutants to the joint vetch are not available. Results of toxicity tests with other vascular plants suggest that toxic and non-conventional pollutants do not represent a threat to this species.  The lowest toxicity value of atrazine to an aquatic vascular plant (31.6 (g/L) is almost double the current chronic criterion concentration for this pollutant, indicating a relatively low sensitivity of aquatic vascular plants including sensitive joint vetch to this herbicide.  The ratio between the lowest observed effects concentration and the chronic criterion concentration for other pollutants is much higher (Table 2), again indicating relatively low sensitivity of aquatic vascular plants including sensitive joint vetch.

Table 5.4. Toxicity of selected non-conventional and conventional pollutants to aquatic vascular plants. The lowest value from the chemical's ambient water quality criteria (AWQC) document is displayed. The chronic criterion concentration (CCC) is from the table of current national recommended water quality criteria (USEPA 2008).
	Pollutant
	Species
	Endpoint
	Conc. ((g/L)
	CCC ((g/L)
	AWQC

year

	Atrazine
	Elodea,

Elodea canadensis
	Chronic value

(biomass)
	31.6
	16.83
	draft

2003

	Aldrin
	Water-meal,

Wolffia papulifera
	Reduced pop. growth
	10,000
	3.0a
	1980

	Dieldrin
	Water-meal,

Wolffia papulifera
	Reduced pop. growth
	10,000
	0.056
	1980

	chloride
	Sago pondweed,

Stuckenia pectinatus
	Reduced germination
	1.82E+6
	2.3E+5
	1988



     a Criterion Maximum Concentration (CMC)

5.4.2.4.7 Other Non-Conventional and Conventional Pollutants 

Data on toxicity of other non-conventional and conventional pollutants to the joint vetch are not available. Overall, the available toxicity data for other vascular plants suggest that, in general, this broad taxonomic group is not very sensitive to these constituents.  While the direct effects of water pollution on the sensitive joint-vetch are unknown, pollution generally appears to reduce species diversity within marshes and may promote the encroachment of aggressive, weedy species (USFWS 1995c). Pollution or deposition of fine material can cause soil pores to become clogged or plugged. If soil pores are clogged, plant roots may not be able to carry out normal functions during periods when the plants are not inundated.
5.4.2.5 Delta Smelt (Hypomesus transpacificus) – FWS Zone 8; Representative of marine/estuarine fish

Major Threats (USFWS 1995b):

· Pollution

· Introduced species

· Reduction in outflow

· Entrapment due to water diversion

· High outflows

· Changes in food organisms

· Toxic substances

· Loss of genetic integrity

Delta smelt is an euryhaline species that occupies the freshwater edge of the mixing zone that has a salinity close to 2 ppt. Delta smelt is only found in the Sacramento/San Joaquin Delta region. 

Critical Habitat:

The critical habitat for the delta smelt should be protected from changes to the physical habitat, changes in river flow, introduction of non-native species, and water quality degradation including changes in salinity concentrations. Critical habitats for the delta smelt include the Suisan Bay area and the Sacramento and San Joaquin River channels with associated tributaries, including Cache and Montezuma sloughs. These bodies of water are located in a region including Contra Costa, Sacramento, San Joaquin, Solano, and Yolo Counties, California. 
Constituent Elements:

· Spawning habitat
· Larval and juvenile transport
· Rearing habitat
· Adult migration
5.4.2.5.1 ANS
There is no evidence that competition with non-native species for food or space has impacted Delta Smelt populations, however, continuous introduction of species has the potential to cause shifts in the food web and habitat availability (USFWS 1995b). In recent years, three exotic copepods (Sinocalanus doerrii and two species of the genus Pseudodiaptomus) have invaded the estuary and increased in numbers while the dominant native euryhaline copepod, Eurytemora affinis, has  declined. Delta smelt larvae feed on the native copepod in their estuary habitat, but with population of their food source deteriorating, the larvae populations may starve, if they do not adapt to a new non-native food source. 


There is also interest in a more recent invader, the cyclopoid copepod Limnoithona tetraspina,  which significantly increased in the Suisun Bay region beginning in the mid-1990s (POD 2007). It is now the most abundant copepod species in the low-salinity zone (Bouley and Kimmerer 2006).  It has been hypothesized that L. tetraspina is an inferior food for pelagic fishes including delta smelt because of its small size, generally sedentary behavior, and ability to detect and avoid predators

Another invasive species that has caused a decline in the phytoplankton populations which Delta Smelt larvae feed on is the Asiatic Clam (Potainocorbula amurensis). Although this clam was introduced following the initial decline in the Delta Smelt populations, by reducing the food source for larvae it may be inhibiting their recovery. Other introduced fish species, such as the Inland Silverside (Menidia beryllina) and Threadfin Shad (Dorosoma petenense), inhabit Delta Smelt spawning areas and could possibly prey on eggs and larvae. Two fish species, the Yellowfin Goby (Acanthogobius fiavimanus) and the Chameleon Goby (Tridentiger trigonocephalus), which were introduced via ballast water, are a known predators of delta smelt eggs.


Another potential indirect cause of larval starvation is the recent invasion (1986-87) of the euryhaline clam, Potamocorbula amurensis, which is now abundant in Suisun Bay. This clam has reduced phytoplankton populations in the bay with its high filtration rates and dense populations. This clam has obviously not been responsible for delta smelt declines, which began before invasion of the clam, but it may help keep delta smelt populations at low levels by reducing availability of zooplankton for larvae. 


There has been a significant long-term decline in phytoplankton biomass (chlorophyll a) and primary productivity to very low levels in the Suisun Bay region and the lower Delta (POD 2007).  Hence, low and declining primary productivity in the estuary is likely a principal cause for the long-term pattern of relatively low and declining biomass of pelagic fishes. A major reason for the long-term phytoplankton reduction in the upper estuary was benthic grazing by the overbite clam (Corbula amurensis), which became abundant by the late 1980s . The overbite clam was first reported from San Francisco Estuary in 1986 and it was well established by 1987 (Carlton et al. 1990).  


Yet another complicating factor is the rise in abundance of the diatom Melosira, which at certain times in the season can be the most abundant species of phytoplankton. This diatom grows in long chains and is very difficult for zooplankton to graze on; thus the change in composition and abundance of  zooplankton may also be tied to the increased importance of this diatom. The  causes of increase in Melosira are not known, but may be related to an increase in water clarity in recent years. 


Another introduced species, E. densa, is continuing to spread by expansion of existing patches and invasion of new areas (POD 2007). Areal coverage of E. densa increased more than 10% per year from 2004 to 2006.  Light penetration and water velocity are the factors likely controlling its distribution in the Delta and salinity likely limits its penetration into the estuary. In clear water, E. densa can grow to depths of 6 m (Anderson and Hoshovsky 2000).  If Delta clearing continues, it seems likely that E. densa will spread into progressively deeper water.


The effects of predation by fishes such as introduced striped bass or competition from introduced planktivores (fish that eat plankton) such as threadfin shad, Dorosoma petenense, and inland silverside, Menidia beryllina, likewise have not been studied. Although delta smelt has managed to coexist with these species in the past, it is quite possible that at low population levels interactions with them could prevent recovery. In particular, inland silversides are usually collected in areas where delta smelt may spawn and they could be major predators on eggs and larvae. Recently (since 1988), chameleon gobies, Tridentiger trigonocephalus, have increased dramatically in the Delta. Adults of this species and yellowfin goby, Acanthogobiusfiavimanus, may prey on delta smelt eggs and larvae and interfere with recovery of the species. However, populations of many other fish species, including striped bass, appear to be depressed in the upper estuary (USFWS 1995b), so a factor affecting just one species is likely to be a secondary cause of decline.
5.4.2.5.2 Nutrients
Ammonia and microcyctis toxicity are growing concerns for Delta Smelt, due to increasing nutrient loadings from sources including the Sacramento Regional wastewater treatment plant (WWTP) (POD 2008). Delta smelt may be more sensitive to unionized ammonia than salmonid species. A 96-h LE50 (effect level) of 0.012 mg/L was reported for unionized ammonia in Delta Smelt (POD 2008). Widespread micocycstis blooms (up to 1.3x106 cells/mL) have occurred in core habitat of the Delta Smelt (POD 2008), apparently promoted by nutrient enrichment.

5.4.2.5.3 Pathogens 

There is no evidence that disease has caused Delta Smelt populations to decline, however, diseases and parasites of for this species have not been studied (USFWS 1995b). 

5.4.2.5.4 Oil and grease
There have been no studies concerning the sensitivity of Delta Smelt populations to contamination from oil and grease.
5.4.2.5.5 Metals
There are long standing concerns related to mercury and selenium in the watershed, Delta, and Bay (POD 2007).  In one study, it was shown that Delta Smelt populations had a whole body mercury concentration of 600 μg/kg, where the National Academy of Sciences has a mercury guideline of 500 μg/kg (Bennett et. al., 2001). Komeen, a copper-based herbicide, has a low 96-h LC50 of 14.995 μg/L (as Cu) and a high 96-h LC50 of 24,400 μg/L (as Cu).  

5.4.2.5.6 Toxic and Non-conventional Pollutants with Toxic Effects

The waters of the San Joaquin Delta and estuary receive a variety of toxic substances, including agricultural pesticides, heavy metals, and other products of urbanized society. The effects of these toxic compounds on larval fishes and their food supply are poorly known, but there is growing evidence that larval striped bass are suffering direct mortality or additional stress from low concentrations of toxic substances (Bennett et al. 1990). There is also evidence that planktonic organisms upon which delta smelt feed may be depleted on occasion by brief aperiodic flushing of high concentrations of pesticides (e.g., carbofuran) through the system (USFWS 1995b). It is not known if these substances also are affecting delta smelt.  The toxicity of several herbicides are listed in the following table (CDFG 2002):

	Herbicide
	Endpoint
	Value
	Units

	Sonar
	LC50
	6100
	μg/L

	
	NOEC
	1280
	μg/L

	2,4-D
	LC50
	149.4
	mg/l

	
	NOEC
	128
	mg/l

	Diquat Dibromide
	LC50
	1.1
	mg/l

	
	NOEC
	0.82
	mg/l

	Glyphosate
	LC50
	5.5
	mg/l

	
	NOEC
	3.8
	mg/l

	R-11
	LC50
	2.2
	mg/l

	
	NOEC
	1.7
	mg/l


Phytoplankton growth rate may occasionally be inhibited by high concentrations of herbicides.  New evidence indicates that phytoplankton growth rate may at times be inhibited by ammonium concentrations in and upstream of Suisun.  Toxicity to invertebrates has been noted in water and sediments from the Delta and associated watersheds (POD 2007). Undiluted drainwater from agricultural  drains in the San Joaquin River watershed can be acutely toxic to fish and have chronic effects on growth (Saiki and Jennings 1992).  Evidence for mortality of young striped bass due to discharge of agricultural drainage water containing rice herbicides into the Sacramento River led to new regulations for discharge of these waters.  Bioassays using caged fish have revealed DNA strand breakage associated with runoff events in the watershed and Delta.  Kuivila and Moon (2004) found that peak densities of larval and juvenile delta smelt sometimes coincided in time and space with elevated concentrations of dissolved pesticides in the spring.  These periods of co-occurrence lasted for up to 2-3 weeks, but concentrations of individual pesticides were low and much less than would be expected to cause acute mortality.  However, the effects of exposure to the complex mixtures of pesticides actually present are unknown.
The estuary habitat of Delta Smelt populations often receives runoff that include agricultural pesticides and urban runoff. Although there is limited evidence that the native larval striped bass may be suffering direct mortality because of toxic compounds, there is insufficient evidence of the effects on larval fishes and the food supply. There is, however, evidence that some delta smelt food sources may be depleted when introduced to high concentrations of pesticides, however, the direct effect of ingestion of contaminated food sources remains unknown. 

Nonylphenol ethoxylate (NPE) surfactants are ubiquitous in industrial, household, and agricultural chemicals, and NPEs are found in many commonly used industrial and household cleaners. CDBW (2003) reported a 7-d LC50 of 0.7 mg/L and an NOEC of 0.1 mg/L for R-11, a NPE-based surfactant used in terrestrial application of herbicides (Siemering et al. 2008).


POD (2007) has also monitored blooms of the toxic cyanobacterium Microcystis aeruginosa. Large  blooms of M. aeruginosa were first noted in the Delta in 1999 (Lehman et al. 2005).  Further studies (Lehman et al. in prep. as cited in  POD 2007) suggest that microcystins, the toxic chemicals associated with the algae, probably do not reach concentrations directly toxic to fishes, but during blooms, the microcystin concentrations may be high enough to impair invertebrates, which could influence prey availability for fishes.  The M. aeruginosa blooms peak in the freshwaters of the central Delta during the summer at warm temperatures (20-25°C; Lehman et al. in prep as cited in  POD 2007).  Longfin smelt and delta smelt are generally not present in this region of the Delta during summer so M. aeruginosa toxicity is not likely a factor in their recent decline. However, large striped bass and all life stages of threadfin shad occur widely in the central and south Delta during summer, and thus may be at higher risk (POD 2007). Moreover, in the low flow conditions of 2007, blooms of this cyanobacterium spread far  downstream to the west Delta and beyond during summer (Lehman, unpublished data as cited in  POD 2007), so toxicity may have played a role in fish mortality during this season.  
5.4.2.5.7 Other Non-Conventional and Conventional Pollutants 

Larval delta smelt bioassays were conducted simultaneously with a subset of invertebrate bioassays (POD 2007). Water samples for these tests were collected from six sites during May-August of  2006 and 2007. Results from 2006 indicate that delta smelt is highly sensitive to high levels of ammonia, low turbidity, and low salinity. There is some preliminary indication that reduced survival under low salinity conditions may be due to disease organisms (Werner, unpublished data). No significant mortality of larval delta smelt was found in the 2006 bioassays, but there were two instances of significant mortality in June and July of 2007 (Werner, unpublished). In both cases, the water samples were collected from sites along the Sacramento River and had relatively low turbidity and salinity and moderate levels of ammonia. It is also important to note that no significant H. azteca mortality was seen in these water samples. While the H. azteca tests are very useful for detecting biologically relevant levels of water column toxicity, interpretation of the H. azteca test results with respect to fish should proceed with great caution.  The relevance of the bioassay results to field conditions remains to be determined. 

No data were available for the pH tolerance of delta smelt.  Assuming similarity to other fish species, the pH tolerance range of delta smelt is expected to be within the normal ambient surface water pH range of 6 to 9.

Similarly, no data were available for the chlorine tolerance of delta smelt. Rainbow smelt (Osmerus mordax), an osmerus fish in the same family as the delta smelt, was used as a surrogate species. Meyer (1981) reported on the toxicity of hypochlorous acid to rainbow smelt, which varied with temperature, pH and water hardness. For newly hatched rainbow smelt, the 96h LC50 was 150 µg/L in soft water at a temperature of 17ºC and a pH of 7.5. Delta smelt may be similarly sensitive to chlorine.


Delta smelt are euryhaline (a species that tolerates a wide range of salinities) although this fish rarely occur in water with more than 10-12 parts per thousand salinity (about 1/3 sea water) (USFWS 1995b). Increases in sodium chloride concentrations, for example due to vessel discharges, are therefore unlikely to have negative effects on delta smelt.


Delta smelt may be sensitive to elevated water temperatures. It is likely that spawning can take place over the entire 7-22 degrees Celsius (44-72 degrees Fahrenheit) range. Temperatures that are optimal for survival of embryos and larvae have not yet been determined, although R. Mager, UCD, (unpublished data) found low hatching success and embryo survival from spawns of captive fish collected at higher temperatures (USFWS 1995b).

It appears unlikely that siltation/sedimentation will have a negative effect on delta smelt, since this species is typically associated with turbid water.  The mechanisms causing the negative associations between water clarity and delta smelt and striped bass occurrence are unknown, but based on research in other systems Nobriga et al. (2005) hypothesized that higher water clarity increased predation risk for delta smelt, young striped bass, and other fishes typically associated with turbid water. Factors increasing water clarity include reduced sediment supply due to dams in the watershed, sediment washout from very high inflows during the 1982-1983 El Nino, and biological filtering by submerged aquatic vegetation (POD 2007). In lakes, high densities of Egeria densa and similar plants can mechanically filter suspended sediments from the water column.  Vegetation has also been shown to facilitate sedimentation in marshes and estuaries.

5.4.3 MARINE REPRESENTATIVE SPECIES

5.4.3.1 North Pacific Right Whale (Eubalaena japonica) - FWS Zones 1 and 7; Representative of marine mammal (whales)

Major Threats (NatureServe, accessed April 2008):

· Inbreeding and low population density (Allee effect)

· Collisions with ships

· Entanglement in fishing gear

· Changes in food supply due to climatic warming and general marine habitat degradation

The North Pacific Right whale ranges widely in the North Pacific in latitudes from 40° to 60°.  Reproductive rates, distribution patterns, migration routes, and feeding and calving grounds are unknown.  Less than 1000 individuals are estimated to remain in the population (NOAA 2006). The factors limiting the recovery of the North Pacific Right whale have not been positively identified (NOAA 2006). The North Atlantic Right whale has been more intensely studied than the North Pacific Right whale.  The biggest known threats to this species are mortality caused by ship collisions and fishing gear entanglements (Caswell et al. 1999). The endangered status of both Northern Right whales (Pacific and Atlantic species) is primarily caused by heavy exploitation by commercial whalers.  For unknown reasons, the Right whale populations have been unable to recover, although low reproductive rates and bottleneck effects could be considered leading causes.   

Critical Habitat:

Two areas totaling approximately 36,750 square miles in U.S. waters off the coast of Alaska have been designated as critical habitat for the North Pacific Right whale.  One area consists of approximately 36,000 square miles in the Southeast Bering Sea and the other smaller area is south of Kodiak Island in the Gulf of Alaska.  The primary constituent elements used in designating these areas are large species of zooplankton, particularly three species of calanoid copepods and one euphausiid, in areas where the North Pacific Right whales are known or believed to feed (NOAA 2008a).  In addition, attempts should be made to more precisely determine the feeding areas of the North Pacific Right whale, especially in light of the fact that zooplankton abundance and density can be quite variable (Baier and Napp 2003).  Other areas of the North Pacific may be equally important to the conservation of this species.

5.4.3.1.1 ANS

The effects of ANS on Right whales are not addressed in the literature.  ANS are not considered among the potential threats to Right whales (NatureServe, accessed April 2008; NOAA 2006; North Pacific Right whale Recovery Team 2004).  The food of the North Pacific Right whale consists of huge quantities of zooplankton, primarily calanoid copepods (North Pacific Right whale Recovery Team 2004).  Conceivably, aquatic nuisance species could have an effect on the oceanic food web and reduce the Right whale’s prey base. It is known that the copepod abundance and density in the North Pacific is naturally quite variable, affected by such factors as climate, ocean processes, and ice extent (Baier and Napp 2003).  How changes in the food supply affect the distribution, growth, and reproduction of Right whales is not clear, but in regard to North Atlantic Right whales, Kenney et al. (2001) suggest that inability to locate adequate food may be responsible for a recent shift from population increase to population decline.

Exotic algae species introduced by ballast water could lead to large algal blooms and the release of harmful toxins.  Paralytic shellfish poisoning (PSP) toxins or so called “red-tide toxins” have been linked to the mass mortality of humpback whales, a baleen whale, and may have implications for Right whales (See section 5.4.3.1.3).

5.4.3.1.2 Nutrients
No specific nutrient toxicity data is available for Right whales or other baleen whale species.  Effects of nutrient pollution on Right whales would most likely be secondary.  Nutrient loading could affect the Whale’s copepod prey base or promote the growth of algae causing harmful blooms.

5.4.3.1.3 Pathogens
Little is known about the effects of disease and parasites on North Pacific Right whales but they are not believed to be factors in causing the whale’s endangered status (NOAA, 2006).  Disease from biotoxins is believed to have caused mass mortality of a baleen whale species, the humpback whale, in the northeast United States.  In at least one instance the deaths were linked to the consumption of mackerel which were contaminated with a “red-tide” algal toxin (NOAA 2006).  Right whales are a more specialized feeder than humpback whales and do not consume fish; however, PSP toxins have also been shown to accumulate in calanoid copepods in the North Atlantic (Turner et al. 2000).  Durbin et al. (2002) suggest that North Atlantic Right whales exposed to PSP toxins via the ingestion of calanoid copepods can experience respiratory problems and altered feeding behavior affecting the overall reproductive health of the population.  No such studies have been conducted in the North Pacific linking red-tide toxins to death or health problems in North Pacific Right whales (NOAA 2006).

5.4.3.1.4 Oil and Grease

Oil pollution has been documented to cause a variety adverse effects including mortality in many aquatic wildlife species.  Both petroleum and non-petroleum oils (e.g. vegetable oils, grease) have similar properties that can harm wildlife when spilled into the environment (USEPA 1997).  The largest amount of oil entering the marine environment from anthropogenic sources is from discharges from sea going vessels (GESAMP 2007). While catastrophic oil spills often receive widespread attention, the amount of oil released during such events in generally less overall in terms of metric tons than chronic oil pollution, which includes regular discharges associated with illegal tank washing on oil tankers and the dumping of oily bilge water from a variety of sea going vessels (Lucas and MacGregor 2006).  

Oil tankers and other vessels are known to travel through areas where North Pacific Right whales have been recently observed, (NOAA 2006) but no incidents of whales contacting oil have been documented.  Right whales may have a greater likelihood of encountering oil than other types of whales since they often skim-feed at the ocean’s surface (Wursig 1988).  Data on the effects of oil pollution on whales is inconclusive but concerns include ingestion of contaminated prey, irritation of skin and eyes, inhalation of toxic fumes, and the degradation of feeding habitat (NOAA 2006).  Copepods are known to assimilate petroleum hydrocarbons from food but the extent of transfer and potential impact to baleen whales is unstudied (Neff 1988).  Accessing potential habitat degradation of the North Pacific Right whale due to oil or other factors is problematic because they range widely in search of prey and are difficult to observe, in part because so few exist (North Pacific Right whale Recovery Team 2004).  

5.4.3.1.5 Metals
No specific toxicity data for metals is available for Right whales or other species of baleen whales.   Tissue studies have shown the concentration of metals contaminants in baleen whales to be low and there is no firm evidence that metals are affecting baleen whale populations.  The low trophic feeding level of baleen whales may account for the low contaminant burden as compared to odontocetes (toothed whales) and other marine mammals that eat higher on the food chain (O’Shea and Brownell 1994).

5.4.3.1.6 Toxic and Non-conventional Pollutants with Toxic Effects
No specific toxicity data for TNTPs is available for Right whales or other species of baleen whales.  Tissue studies have shown the concentration of organochlorine compounds such as DDT and PCBs in baleen whales to be low and there is no firm evidence that such contaminants are affecting baleen whale populations (O’Shea and Brownell 1994).  In general, for TNTPs that bioaccumulate the contaminant burden to Right whales would be expected to be low because of the low trophic level at which these whales feed (NOAA 2006; North Pacific Right whale Recovery Team 2004).

5.4.3.1.7 Other Non-conventional and Conventional Pollutants 

No data is available for the target ONCP’s as related to Right whales.  The effects of these factors from vessel discharges would generally be localized and would not likely affect Right whales, which range widely in search of prey.

5.4.3.2 Kemp’s Ridley Sea Turtle (Lepidochelys kempii) – FWS Zone 2; Representative of marine reptile species

Major Threats (USFWS 1992b):

· Incidental take by the shrimp industry has been identified as the largest source of mortality;

· Human encroachment and access along the entire nesting area.

· Management practices at Rancho Nuevo nesting area concentrates eggs from all of the collected nests in corrals. This concentration makes the eggs more susceptible to reduced viability from the manipulation, disease vectors and inundation.

· Marine pollution (chronic, low-level oil spills and occasional massive oil spills) and debris;

· Dredging operations (through incidental take and by degrading the habitat);

· Other known or probable man-induced stresses which have yet to be fully quantified include the explosive removal of obsolete oil platforms, impact by the hulls or propellers of boats, power plant entrapment and human activities of various kinds on the foraging ground

Kemp’s ridley sea turtle has the most restricted distribution of any sea turtle. They occur throughout much of the Gulf of Mexico and the eastern seaboard of the United States, depending on life stage and season. The major nesting beach where this sea turtle emerges in any concentration to lay eggs is on the northeastern coast of Mexico. The occurrence of this species in coastal areas of the Gulf of Mexico and the northwestern Atlantic Ocean places the Kemp’s ridley sea turtle in waters that are heavily trafficked by large commercial vessels, large and small fishing vessels, and recreational vessels. 

Critical Habitat:

NMFS proposed to designate Critical Habitat for the Kemp’s ridley sea turtle in the Port Canaveral navigation channel, Cape Canaveral, Florida (USFWS 1978). The primary nesting habitat for Kemp’s ridley sea turtle is in the state of Tamaulipas, Mexico, near the village of Rancho Nuevo, at approximately 23º N latitude. The stretch of beach from just south of Barra del Tordo northward to the town of Tepehuaje, approximately sixty kilometers, encompasses nearly all of the known nesting activity. In 1977, a refuge was established at the only known nesting beach and a Mexican presidential decree included the Rancho Nuevo nesting beach natural reserve as part of a system of reserves for sea turtles (USFWS 1992b). The primary nesting beach was protected by the Declaration of Rancho Nuevo as a Reservation Area in 1986 and as a sanctuary in 2002. This includes a prohibition of sailing and fishing within 4 miles of the beach (NMFS 2007a).

Constituent Elements: 


Although Critical Habitat for the Kemp’s ridley sea turtle was proposed for designation (USFWS 1978), no constituent elements have been listed for this species. The current recovery plan for the Kemp's ridley Sea Turtle (Lepidochelys kempii) was signed in 1992. Significant new information on the biology and population status of Kemp's ridley has become available since 1992. Consequently, a full revision of the recovery plan has been undertaken by the Services and is nearing completion. The revised plan will provide updated species biology and population status information.

5.4.3.2.1 ANS
The effects of introduced species on Kemp’s ridley sea turtle are unknown. Like other sea turtles (loggerhead, green, leatherback, olive ridley and flatback), Kemp’s ridley sea turtle depends upon suitable beach habitat for nesting. Introduced species of exotic vegetation can displace native dune and beach vegetation and through shading and/or chemical inhibition (NMFS 1998c), leading to degradation of suitable nesting habitat. Dense new vegetation shades nests, potentially altering natural hatchling sex ratios. Thick root masses can also entangle eggs and hatchlings.

5.4.3.2.2 Nutrients
Neonatal, juvenile and adult Kemp’s ridley sea turtles inhabit coastal areas of the Gulf of Mexico (USFWS 1992c), where they may be exposed to degraded water quality due to nutrient enrichment.  The Gulf of Mexico hypoxic zone is a seasonal phenomena occurring in the northern Gulf of Mexico, from the mouth of the Mississippi River to beyond the Texas border (Carlisle 2000.).  It is more commonly referred to as the Gulf of Mexico Dead Zone, because oxygen levels within the zone are too low to support marine life.  Hypoxic conditions arise when dissolved oxygen levels in the water fall below two milligrams per liter of water, too low to sustain animal life in the bottom strata of the ocean. The Dead Zone forms each spring as the Mississippi and Atchafalaya Rivers empty into the Gulf, bringing nutrient rich waters that form a layer of fresh water above the existing salt water. It lasts until late August or September when it is broken up by hurricanes or tropical storms.  The nutrients provide favorable conditions for excessive growth (blooms) of algae that utilize the water’s oxygen supply for respiration and when decomposing. Incoming nutrients stimulate growth of phytoplankton at the surface, providing food for unicellular animals.  Planktonic remains and fecal matter from these organisms fall to the ocean floor, where they are eaten by bacteria, which consume excessive amounts of oxygen, creating hypoxic conditions.  These hypoxic conditions cause food chain alterations, loss of biodiversity, and high aquatic species mortality to bottom-dwelling organisms such as snails, worms, starfish, and crabs. In addition to these direct effects, hypoxia may explain another phenomenon observed in the northern Gulf of Mexico: red tides. These high concentrations of toxic phytoplankton share a complex relationship with hypoxia. The presence of nitrogen and phosphorus, as well as the disrupted food chain of the Dead Zone, create favorable conditions for cyanobacteria, microflagellates and dinoflagellates, organisms responsible for the formation of red tides. These algal blooms in turn kill additional marine species by paralyzing their respiratory systems. Sea turtle health may be directly affected during red tide events (Milton et al. 2003). Kemp’s ridley sea turtles could be adversely affected by a reduction in availability of crabs and small other marine invertebrate species (GLEC 2005).

Most sea turtle species depend upon algal beds, seagrass and/or reef habitats for food and refuge. The destruction or degradation of these habitats is a widespread and serious threat to the recovery of depleted sea turtle stocks. The general degradation of these habitats can be affected by eutrophication and sedimentation (NMFS 1998c).
5.4.3.2.3 Pathogens 

There are few data to assess the extent to which disease or parasitism affects the survivability of sea turtles in the wild (NMFS 1998c). The vast majority of diseases and conditions which have been identified or diagnosed in sea turtles are described from captive stock, either turtles in experimental headstart programs or mariculture facilities (NMFS 1991). One notable exception is the occurrence of fibropapillomas on green turtles, first described by Smith and Coates (1938). Fibropapillomas are now common on immature green turtles in the central Indian River system of Florida, Florida Bay, and in the Florida Keys. Recent reports from Puerto Rico and the United States Virgin Islands indicate a very low occurrence of fibropapillomas on green turtles collected in these areas. These tumor like growths can result in reduced vision, disorientation, blindness, physical obstruction to normal swimming and feeding, an apparent increased susceptibility to parasitism by marine leeches, and an increased susceptibility to entanglement in monofilament fishing line (Balazs 1986). Blood counts and serum profiles of green turtles inflicted with fibropapillomas indicate marked debilitation (Jacobson 1987). The dinoflagellate Prorocentrum, which lives on seagrasses so it is consumed by foraging green turtles, produces a tumor-promoting toxin (okadaic acid) that has been found in the tissues of Hawaiian green turtles with fibropapilloma disease (Milton et al. 2003).

5.4.3.2.4 Oil and Grease
Although surprisingly robust when faced with physical damage (shark attacks, boat strikes), sea turtles are highly sensitive to chemical insults such as oil (Milton et al., 2003). Sea turtles are vulnerable to the effects of oil at all life stages—eggs, post-hatchlings, juveniles, and adults in nearshore waters. Several aspects of sea turtle biology and behavior place them at particular risk, including a lack of avoidance behavior, indiscriminate feeding in convergence zones, and large predive inhalations. Oil effects on turtles include increased egg mortality and developmental defects, direct mortality due to oiling in hatchlings, juveniles, and adults; and negative impacts to the skin, blood, digestive and immune systems, and salt glands.

Only one study has directly examined the effects of oil compounds on sea turtle eggs. Following the 1979 Ixtoc 1 blowout in the Bay of Campeche, Mexico, Fritts and McGehee (1982) collected both field and laboratory data on the spill’s effects on sea turtle nests from an impacted beach. In laboratory experiments where fresh oil was poured on nests of eggs during the last half to last quarter of the incubation period, the researchers found a significant decrease in survival to hatching. On the other hand, Fritts and McGehee also concluded that oil spilled even a few weeks prior to the nesting season would have little effect on egg development and hatchling fitness (Milton et al. 2003). Once hatchling turtles successfully reach the water, they are subject to the same kinds of oil spill exposure hazards as adults (see below). However, relative size, lack of motility, and swimming and feeding habits increase the risk to recently hatched turtles.

The physical processes and behaviors that place sea turtles at risk during spills also pose threats from non-spill-related petroleum sources. Tarballs, for example, are a byproduct of normal and accepted ship operations such as bilge tank flushing), discharged from tank washings and other shipboard operations (Milton et al. 2003). In convergence zones off the east coast of Florida, tar was found in the mouths, esophagi, or stomachs of 65 out of 103 post-hatchling loggerheads (Loehefener et al. 1989). In another study (Witherington 1994), 34 percent of post-hatchlings at “weed lines” off the Florida coast had tar in their mouths or esophagi, and over half had tar caked in their jaws. Lutz (1989) reported that hatchlings have been found apparently starved to death, their beaks and esophagi blocked with tarballs. Hatchlings sticky with oil residue may have a more difficult time crawling and swimming, rendering them more vulnerable to predation. Whether hatchlings, juveniles, or adults, tarballs in a turtle’s gut are likely to have a variety of effects—starvation from gut blockage, decreased absorption efficiency, absorption of toxins, effects of general intestinal blockage (such as local necrosis or ulceration), interference with fat metabolism, and buoyancy problems caused by the buildup of fermentation gases (floating prevents turtles from feeding and increases their vulnerability to predators and boats), among others.

Studies of oil effects on loggerheads in a controlled setting (Lutcavage et al. 1995) suggest that all post-hatch life stages are vulnerable to oil effects and tar ingestion because sea turtles show no avoidance behavior when they encounter an oil slick (Milton et al. 2003). Turtles also indiscriminately eat anything that registers as being an appropriate size for food, including tarballs. Oil ingested by a turtle does not pass rapidly through its digestive tract. It may be retained for several days, increasing internal contact and the likelihood that toxic compounds will be absorbed. The risk of gut impaction also increases for turtles that have ingested oil. Anecdotal accounts of dead or impaired green turtles found with tarballs in their mouths were summarized by Witham (1978). Three turtles found dead after the Ixtoc 1 blowout showed evidence of oil externally and in the mouth, esophagus, and small intestine, although there was no evidence of lesions in the gastrointestinal tract, trachea, or lungs (Hall et al. 1983). However, chemical analysis of tissue showed a chronic exposure to and selective accumulation of hydrocarbons. Some were concentrated 15 times higher than reference levels.

The only laboratory work investigating the direct impacts of oil on sea turtle health and physiology performed to date was part of comprehensive, multi-facility study conducted for the U.S. Minerals Management Service (MMS) in 1986 (Lutcavage et al. 1995). The Lutcavage et al. experiments on physiological and clinicopathological effects of oil on loggerhead sea turtles approximately 15 to 18 months old showed that the turtles’ major physiological systems are adversely affected by both chronic and acute exposures. The skin of exposed turtles, particularly the soft pliable areas of the neck and flippers, sloughed off in layers. Internal effects of oil exposure include significant changes in blood and blood chemistry. Hematocrits (red blood cell volume) decreased nearly 50 percent in oiled turtles and did not increase again during the recovery period, though the presumed decrease in oxygen carrying capacity was not reflected in changes in blood oxygen or respiration. In mammals, changes in red blood cells and their production are associated with regenerative anemic conditions. Similar effects have been observed in oiled seabirds, indicating that red blood cells may be a primary target of oil toxicity. An immune response was also indicated by significant increases in white blood cells, which by day 3 of oil exposure were four times higher in oiled turtles than control animals. Since no animals were sacrificed during this study, it was not possible to examine the turtles for internal damage, except through indirect methods such as measuring serum enzyme levels. Potential effects, however, may be extrapolated from investigations of dead oiled birds, because reptiles and birds share a common lineage. 
Following the Gulf War, postmortem examinations of 300 birds revealed a variety of damage: gizzard impaction due to tarballs, enteritis, starvation, fluid and hemorrhaging in the lungs, damage to the absorptive surface of the intestines, liver degeneration, kidney damage, and degeneration of adrenal gland cells (which in turn affects salt gland function in seabirds and possibly turtles). Other studies found high incidences of hemorrhagic enteritis in oil-killed birds. Sea turtles may be at particular risk from such problems due to their habit of eating anything that floats; post-hatchlings, in particular, feed in convergence zones, which collect a variety of anthropogenic materials such as tarballs. Although they found little experimental evidence in the MMS studies to indicate bioaccumulation of hydrocarbons by sea turtles, Lutcavage et al. (1995) cited a report by Greenpeace from the Gulf War in which high concentrations of petroleum hydrocarbons were found in the liver (4,050 mg/kg) and stomach (310 mg/kg) of an oiled green turtle. The Lutcavage et al. studies provided qualitative evidence that oil exposure affects the balancing of salt and water.

Like any living resource at risk, turtles are susceptible to a number of potential indirect impacts, which would generally be less obvious than short-term direct impacts such as mortality, but may ultimately cause more harm to populations (Milton et al., 2003). A number of potential indirect impacts can be attributed to the unique biological attributes or behaviors of marine turtles. Even if sea turtles avoid direct contact with oil slicks, eating contaminated food is a direct exposure path, and reduced food availability is an indirect exposure route. A 1986 oil spill off Panama, for example, trapped oil in sediments of intertidal beds of turtle grass (Thalassia testudinum), killing the seagrass, a significant component of green turtle diets. Decreases in invertebrates and sponge populations affect other sea turtle species as well, including hawksbills, loggerheads, and ridleys. Dietary differences can potentially increase or decrease risk from hydrocarbon ingestion. Kemp’s ridley and loggerhead turtles, for example, feed primarily on crustaceans and mollusks, which bioaccumulate petroleum hydrocarbons because they cannot efficiently clear contaminants from their bodies. Thus Kemp’s ridleys and loggerheads may be at greater risk of exposure by ingesting food than leatherback turtles, which feed primarily on coelenterates.

5.4.3.2.5 Metals
Exposure to heavy metals and other contaminants in the marine environment is also of concern. Kemp’s ridley and other sea turtles are exposed to metals dissolved in seawater and through contaminated items in their diet (GLEC 2008). However, no data were available to evaluate the sensitivity of Kemp’s ridley or other sea turtles to metals. The toxicity of heavy metals and organochlorine pesticides is well established in other vertebrate groups (mammals and fish), with wide-ranging effects on the neurological, immunological, and reproductive systems. Although no long-term investigations in sea turtles are reported, similar deleterious consequences may be expected (Lutz et al. 2002). 

Reptiles are prominent members of ecosystems and often have life history characteristics that make them vulnerable to mercury accumulation (e.g., long life span, high trophic level, aquatic habitat). Day et al. (2007) investigated mercury toxicity in loggerhead sea turtles by examining trends between blood mercury concentrations and various health parameters. Blood mercury concentrations were positively correlated with hematocrit and creatine phosphokinase activity, and negatively correlated with lymphocyte cell counts and aspartate aminotransferase. The results suggest that subtle negative impacts of mercury on sea turtle immune function are possible at concentrations observed in the wild.

5.4.3.2.6 Toxic and Non-Conventional Pollutants with Toxic Effects
Chemical contamination of the marine environment due to sewage, agricultural runoff, pesticides, solvents, petroleum and industrial discharges is widespread along the coastal waters of the Gulf of Mexico. Chemical pollutants, such as petroleum, sewage, pesticides, solvents, industrial discharges, and agricultural runoff are responsible for an unknown level of sea turtle mortality each year (NMFS 1998b). For many compounds with potentially toxic effects, there are little or no data for sea turtles (Lutz et al. 2002). Although acutely toxic levels of xenochemical have not been reported in sea turtles, even trace amounts may be of concern because of potential subleathal effects on health and normal physiology. 

Sea turtles are long-lived species, and occupy relatively high trophic positions in the marine food web. These factors predispose sea turtles to bioaccumulate contaminants. Rybitski (1995) reported on the tissue concentrations of organochlorine pollutants in juvenile loggerhead and Kemp's ridley turtles stranded in Virginia and North Carolina. The predominant organochlorines were polychlorinated biphenyls (PCBs), DDT and its breakdown products, DDE and DDD.
Keller et al. (2005) monitored the blood plasma of loggerhead turtles along the U.S. East Coast, and consistently found significant levels of perfluorinated compounds (PFCs). PFC concentrations measured in the plasma of turtles found along the coast from Florida to North Carolina indicated that PFCs have become a major contaminant for the species. Blood chemistry analyses of PFC-contaminated loggerheads suggested damage to liver cells and the suppression of at least one immune function which could lead to a higher risk of disease. To support the "cause-effect relationship" between PFCs and illness, the researchers exposed Western fence lizards to the same PFOS levels found in loggerheads in the wild. The lizards showed significant increases in an enzyme that indicates liver toxicity. They also had signs of suppressed immune function. Keller et al. (2005) reported that current environmental PFC exposures are putting marine species at enhanced risk of health problems from reduced immunity. 

Environmental contamination also harms biologically important nearshore ecosystems, including seagrass, coral, mangrove, and algae communities. The declining productivity of seagrass and coral communities, in particular, can be hazardous to sea turtles that depend on these systems for nutrition and shelter.

5.4.3.2.7 Other Non-Conventional and Conventional Pollutants 

No data were available to evaluate the sensitivity of Kemp’s ridley sea turtle to other non-conventional and conventional pollutants, including pH, temperature, or suspended solids and sediments. 
Kemp’s Ridley and other species of sea turtles do not rely upon dissolved oxygen for respiration. Therefore, adverse effects on these species are only possible through impacts of reduced DO on their food or habitat. Evaluation of potential effects on food organisms requires an evaluation of the effects of low DO on survival, growth and recruitment of various taxa of aquatic organisms. Current EPA criteria for dissolved oxygen are available for freshwater and for marine organisms. EPA (2000) summarizes the DO marine criteria as:  

“Dissolved oxygen criteria apply to both continuous and cyclic low D.O. conditions. If the D.O. conditions are always above the chronic criterion for growth (4.8 mg/L), the aquatic life at that location should not be harmed. If the D.O. conditions at a site are below the juvenile/adult survival criterion (2.3 mg/L), there is not enough D.O. to protect aquatic life. When persistent D.O. conditions are between these two values, further evaluation of duration and intensity of low D.O. is needed to determine whether the level of oxygen can support a healthy aquatic life community. 
5.4.3.3 Elkhorn Coral (Acropora palmata) – FWS Zones 4; Representative of coral species

Major Threats (NatureServe, accessed April 2008, USDC: NOAA 2002):

· Bleaching

· Boat groundings and anchoring

· Water temperature fluctuations (between 17 ºC and 31 ºC)   

· Salinity (33 -37%)

· Disease (e.g. white band disease and white pox)

· Sedimentation

· Eutrophication

· Harmful algae blooms (HAB)

Possible threats 

· Invasive species (e.g. algae or fish feeding on coral)

Critical Habitat:

Elkhorn coral is limited to shallow-water hard-bottom communities including reef rubble communities, reef crests, reef flats, spur and groove reefs and transitional reefs (Cairns 1982; Goreau and Wells 1967; Tomascik and Sander 1987). Even though global populations are decreasing elkhorn coral has a large range which includes tropical western Atlantic, including the Gulf of Mexico, southern Florida, Bahamas, Haiti, Puerto Rico, Jamaica, Cuba, Lesser Antilles, Panama, Belize and Nicaragua (NatureServe, accessed April 2008). Critical habitat is in the process of being designated and is currently in the public comment phase of approval (USDC: NOAA 2008).
5.4.3.3.1 ANS
Coral reefs are particularly susceptible to introduced species due to the number of recreational boats visiting reefs and ships releasing ballast water near reefs (USCRTF 2002). There are numerous aquatic nuisance species competing with corals for habitat and consuming coral. The Red Sea bannerfish (Heniochus intermedius) has been observed near reefs off the coast of Florida (USDC: NOAA 2006). Red Sea bannerfish are a prolific species and are able to double in population size within 15 months (Agustin and Luna 2001). Although the Red Sea bannerfish are generalist feeders it does consume corals. Changes in species composition have the possibility to change the habitat and harm native corals.

Harmful algal blooms are depleting oxygen and reducing light penetration to coral reefs. Some of the algae found in the algae blooms are exotics to the region and blooms are spurred through anthropogenic factors (Bellwood et al. 2004; Lapointe et al. 2005). The prolific algae species, Caulerpa brachypus, is a species of particular concern due to its ability to displace native flora and fauna species in Florida (Jacobey et al.  2004).
5.4.3.3.2 Nutrients
Nutrient loading has the potential to disrupt the normal trophic structure and dynamics of coral reefs (USCRTF 2002). Harmful Algae Blooms (HAB) are encouraged by nutrient loading with decreases in herbivory (McCook 1999). HAB have the potential to reduce light penetration thus disrupting the symbiotic relationship between coral and the algae Zooxanthella. The effects of nutrient loading are exacerbated in areas with poorly flushed lagoons (Pastorok and Bilyard 1985). Exposure to nitrogen negatively impacted species in the genus Acropora by decreasing the size and number of eggs (Ward and Harrison 2000). Increased levels of phosphorus resulted in a significantly larger quantity of smaller eggs (Ward and Harrison 2000). Cox and Ward (2002) found decreases in egg size for coral broadcast spawners.

5.4.3.3.3 Pathogens
Currently coral reef diseases are poorly and their relationship to human disturbance are poorly understood (Richardson 1998). However, increases in disease occurrences are in areas that are categorized as having medium to high human influences (Green and Bruckner 2000). White pox and white-band diseases are thought to be factors in the population decreases in Elkhorn coral (Aronson and Precht 2001; “Major Reef-building Coral Disease” 2007). White pox disease is caused by Serratia marcescens (Patterson et al. 2002) and is transported through the intestines of humans, numerous animals and in fresh water, soil, and plants (Grimont and Grimont 1994). Potential transportation vectors allow white pox to spread through graywater, ballast water, and in sediment in ballast tanks. However more research is needed to identify actual sources of the disease (Porter et al. 2002). White pox disease spreads rapidly within and between reefs and quickly decimated populations of Elkhorn coral (Patterson et al. 2002; Porter et al. 2002). 

White band disease (Gladfelter 1982) is also contributing to declines in Elkhorn coral. Although methods of dispersal are poorly understood stressed reefs have more outbreaks of the disease (Miller 2005). White band disease effects the composition and structure of coral reefs because of the devastating effects on species in Acropora (coris noaa). White band disease has found to effect on 34 species across many different oceans (Green and Bruckner 2000).

5.4.3.3.4 Oil and Grease

Oil pollution is extremely harmful to coral communities. A comprehensive review concerning oil and coral interactions was conducted by Loya and Rinkevich (1980). Coral reefs experiencing oil pollution encountered decreases in colony viability, damage to the reproductive systems, lower life expectancy, lower growth rates, direct damage to tissues, thinning of cell layers, damage to feeding mechanisms, excessive mucus secretion leading to enhanced bacterial growth and eventually death. These negative impacts were recorded in either field or laboratory experiments (Loya and Rinkevich 1980). Negative impacts from oil spills can impact coral reefs for years after the actual event (Guzman and Holst 1993). Guzman and Holst (1993) found decreases in fecundity three months after the 1986 major oil spill in Panama.

5.4.3.3.5 Metals
Uptake of heavy metals such as iron, strontium, iron, and mercury by coral have been detected in reef ecosystems (Goreau 1977; Guzmán-Espinal and Jiménez-Centeno 1992; Shen and Boyle 1988), some of which cause physiological stress, reduced reproductive success, and mortality in some invertebrates (Peters et al. 1997).

5.4.3.3.6 Toxic and Non-Conventional Pollutants with Toxic Effects
Herbicides are harmful and negatively impact the symbiotic relationship between corals and zooxanthellae (Peters et al. 1997). The effects of other toxic substances are limited, but it can be inferred that these pollutants lead to decreased growth, alterations of metabolic functions, and reduced recruitment (Pastorok and Bilyard 1985).

5.4.3.3.7 Other Non-Conventional and Conventional Pollutants 

Acroporids can not tolerate extreme salinity and require the range to be between 33 -37% (USDC: NOAA 2002). Acroporids experience stress when temperatures are above 31ºC or below 17 ºC for an extended period. Increased water temperatures threaten the symbiotic relationship between coral and zooxanthellae (Brown 1997). Stressed coral are more susceptible to pathogens and an outbreak has the potential to become more powerful and long lasting (Alker et al. 2001; Banin et al. 2001; Israley et al. 2001; Kushmaro et al. 1996; Toren et al. 1998). Corals in elevated water temperatures are also more susceptible to coral bleaching.

Coral bleaching has been observed since early in the twentieth century (“Major Reef-building Coral Disease” 2007). However, massive regional and global bleaching events were first documented in the 1980’s (Glynn 1996). Bleaching has been attributed to numerous effects high light levels, increased ultraviolet radiation, temperature or salinity extremes, high turbidity and sedimentation resulting in reduced light levels, and other abiotic factors (Glynn 1996). Bleaching has also occurred due to increased stress induced by bacterial infections (Kushmaro et al. 1996). The large scale outbreaks of coral bleaching are attributed to increased ocean temperatures (Hoegh-Guldberg 1999). Bleaching reduces growth in coral and inhibits both asexual and sexual reproduction (Glynn 1996). It is extremely difficult for coral to rebound from conditions that encourage prolonged bleaching episodes. 

Sedimentation is a theorized cause of coral bleaching, reduces light penetration to coral, smothers coral, and further stresses coral communities. Commercial vessels are known to carry some sediment in their ballast tanks. These freighters are also known to cross coral reefs while traveling between ports. Corals relying on ocean currents to remove sediment, such as the Elkhorn coral, are particularly susceptible to the localized death of tissue and eventual death (Reigl 2004).

5.4.3.4 Northeastern Beach Tiger Beetle (Cincindela dorsalis dorsalis) – FWS Zone 5; Representative of an aquatic-dependent insect 

Major Threats (USFWS 1994):
  Destruction and disturbance of natural beach habitat 

  Oil slicks

  Pesticides

  Beach erosion caused by anthropogenic factors
  Natural phenomena

· Winter beach erosion

· Flood tides

· Hurricanes

· Vegetation encroachment

Critical Habitat

The Northeastern beach tiger beetle’s northern most range is Massachusetts and southern range to Virginia. It utilizes beach habitat and occurs from the foredune to the high tide line on ocean and bay beaches only. Larvae live in burrows in the sand along the same beach zone, but do build some burrows closer to the tidal zone.

5.4.3.4.1 ANS

Northeastern Beach Tiger Beetles have few known naturally occurring predators.  Those identified include asilid flies, birds, and spiders have been observed feeding on this insect (USFWS 1994). Due to the recent severe declines of Northeastern Beach Tiger populations, (>99%) the beetle is vulnerable to any new predator species (NatureServe, accessed April 2008). Northeastern Beach Tiger Beetles feed on a variety of food sources small amphipods, flies, other beach arthropods, and scavenge numerous other species (fish, crabs, and dead amphipods) (B. Knisley and J. Hill pers. Obs. as cited in USFWS 1994). Any sharp declines in these prey species due to competition by invasive species could prove harmful to the beetle.

Vegetation encroachment on the sandy beaches the beetle utilizes during all life cycles is also a concern (USFWS 1994). Invasive species that are transported to the area and utilize sandy soils have the potential to encroach on the beetles’ habitat. The Northeastern Beach Tiger Beetle occupies the thin area from the foredunes to the high tide lines on ocean and bay beaches (NatureServe, accessed April 2008).
5.4.3.4.2 Nutrients
Information on the impacts of nutrients on the Northeastern Beach Tiger Beetles is currently lacking.  High nitrogen and phosphorus loadings, or nutrient pollution, resulting in eutrophication and oxygen depletion is stressful to aquatic life, and could negatively impact grass beds that inhibit beach erosion and which would impact the Northeastern Beach Tiger Beatle.

5.4.3.4.3 Pathogens
Little research has been conducted on various pathogens that can negatively impact the Northeastern Beach Tiger Beetle. Due to the relatively low numbers of Northeastern Beach Tiger Beetles, the population could potentially be highly susceptible to die off caused by new pathogen introduction. 
5.4.3.4.4 Oil and Grease

Oil slicks have been suggested as a reason for the Northeastern Beach Tiger Beetles decline (Stamatov 1972). Many of the beach locations that the Northeastern Beach Tiger Beetles currently inhabit are particularly susceptible to oil spills (USFWS 1994). Oil spills have the potential to cause mortality in larval Northeastern Beach Tiger Beetles inhabiting areas within the tidal range.

5.4.3.4.5 Metals

Little research has been conducted on metal toxicity for the Northeastern Beach Tiger Beetle. 

5.4.3.4.6 Toxic and Non-Conventional Pollutants with Toxic Effects
Toxicity data for the Northeastern Beach Tiger Beetles does not exist. However, toxicity data for the some of the beetle’s food sources are available. Amphipods, a known food source for Northeastern Beach Tiger Beetles, toxicity data for ammonium chloride ranges between 13.09 mg N/L to 74.09 mg N/L for Crangonyx sp. and Crangonyx pseudogracilis respectively (Arthur et. al. 1987; Diamond et al. 1993). 

Use of pesticides can serve to decrease population densities of the Northeastern Beach Tiger Beetle as well as populations of prey species when these chemicals enter the environment.

The Northeastern Beach Tiger Beetles is an opportunistic feeder and declines in specific species would most likely not impact the species negatively. However, decreases in many food sources because of a release of chemicals could negatively impact the Northeastern Beach Tiger Beetle.

5.4.3.4.7 Other Non-Conventional Conventional Pollutants

Significant acreage of underwater grass beds occur in the shallow waters off-shore from the Northeastern Beach Tiger Beetle’s habitat, which are critical to estuaries’ health (Shank 2004). These grass beds assist in preventing beach erosion and protect the habitat for the beetle. Sedimentation, low oxygen levels, pH levels outside of the normal ambient surface water range could potentially harm the underwater grass beds and negatively impact the beetles’ habitat through beach erosion.

5.4.3.5 Monk Seal (Monachus schauinslandi) – FWS Zone 1; Representative of pinniped mammals

Major Threats (NMFS and USFWS 2007c):

• Food limitation

• Entanglement

• Shark predation 

• Infectious diseases

• Habitat loss

• Fishery interaction

• Male aggression

• Human interaction

• Biotoxins

• Vessel groundings

• Contaminants

Monk seals spend approximately two-thirds of their time in the water in the Hawaiian archipelago among the coral reefs and atolls. 

Critical Habitat:

The critical habitat for the Hawaiian Monk Seal is designated as all beach areas, lagoon waters, and ocean waters out to a depth of 20 fm isobath, which includes Kure Atoll, Midway Islands (except Sand Island), PHR, Lisianski Island, Laysan Island, Gardner Pinnacles, FFS, Necker Island, Nihoa Island, and Maro Reef. 

5.4.3.5.1 ANS
It is unknown whether aquatic nuisance species are affecting populations of Hawaiian monk seals. Limited food availability may affect pup and adult survival rates. Hawaiian monk seals feed on fishes and invertebrates both within atoll lagoons and in deeper water; their diet includes spiny lobster, eels, flatfish, scorpenids, larval fishes, and octopus ( (NatureServe, accessed April 2008). 

5.4.3.5.2 Nutrients
Nutrient loading has the potential to disrupt the normal trophic structure and dynamics of Hawaiian monk seal habitat. Nutrient loading can encourage harmful algae blooms (HAB) which may release toxic concentrations of biotoxins in the water. Biotoxins are suspected to be a cause of mortality for Hawaiian monk seals (NMFS 2007c). Blooms of algae which could contain harmful species have been identified by satellite remote sensing in Hawaiian monk seal habitat. Domoic acid is a biotoxin produced by the diatom Pseudonizchtia australis that is known to affect pinnipeds and has caused mortality of California sea lions (Zalophus californianus) in the eastern Pacific (Scholin et al. 2000). Although not identified to date in the prey of monk seals, blooms of Pseudonizchtia spp. have occurred around the Hawaiian Islands (Scharek et al. 1999). 
Ciguatoxin is a biotoxin produced by a benthic dinoflagellate, Gambierdiscus toxicus, that is common in coral reefs. Herbivorous fish consume the algae and concentrate the ciguatoxin, thus passing the toxin up the food chain so that it may eventually affect mammals consuming the fish (Gollop and Pon 1992). In 1978, at least 50 monk seals died on Laysan Island, and high levels of ciguatoxin and maitotoxin, a similar neurotoxin, were detected by bioassay in the livers of two seals. To determine whether ciguatoxin affected a model phocid species, ciguatoxin at natural levels in moray eels was fed to two northern elephant seals (DeLong and Gilmartin 1979). Results of these tests demonstrated that ciguatoxin can cause mortality in phocids, but its role in mortality of Hawaiian monk seals is unclear due to the lack of assays for testing tissues of dead seals for toxic doses, and the lack of epidemiological data on the distribution of toxin in monk seal prey.
5.4.3.5.3 Pathogens 

Unusual mortality events have brought into question the possibility of disease related Hawaiian Monk Seal deaths.  For example, 50 dead seals were found on Laysan Island (1978), 4 aborted fetuses were found on Laysan Island (2000) and 11 dead seals were found throughout the Northwest Hawaiian Islands (2001). There are infectious diseases known to cause significant morbidity in other pinniped species in the Pacific Ocean, such as leptospirosis, tuberculosis, and phocine herpesviris-1. There still remains limited knowledge about disease in monk seals; hence there is a concern of zoonotic diseases spreading from livestock, feral animals, pets, even humans on the Main Hawaiian Islands and transferred to the monk seal population. In August of 2003 and 2005, necropsies of two monk seals identified Leptospira bacteria, although the bacteria as the cause of death was not determined. As with infectious diseases, viruses that have unknown effects in monk seals are known with other pinnipeds, such as morbilliviruses, West Nile Virus, and influenza. In 2004, West Nile Virus was directly responsible for the deaths of captive harbor and monk seals at Sea World in Texas. Tick-borne diseases, such as Laysan Fever, have no known possible effect on the monk seal population. The lack of antibodies make monk seals particularly susceptible to infection.

Serological studies have shown that monk seals have been exposed to caliciviruses, herpesviruses, adenoviruses, Chlamydia psittaci, Brucella spp., and Toxoplasma gondii. In other mammals, these pathogens have been known to abortion. Toxoplasmosis has been identified as the cause of death in two adult monk seals. Salmonella sp., Edwardsiella tarda, and E.coli have detected in the feces of live monk seals. Internal parasites, such as tapeworms and nematodes, have not been identified as the cause of death, they have been detected in monk seals and their effects are unknown. 

5.4.3.5.4 Oil and Grease
Oil and grease contact may pose a serious risk to Hawaiian monk seals. Although no monk seals are known to have died from exposure, there have been no physical exams preformed.  Therefore, information from which to draw conclusions is limited.  
Oil and fuel spills have occurred in areas where Monk Seals are found.  For example, in the middle Hawaiian Islands where there was a 200% increase in the number of oil spills from 1980 - 1990 (Pfund 1992). In August 1998, a Tesoro Hawaii Corporation tanker offloading operation resulted in a spill of about 5,000 gallons of bunker fuel off of Barber’s Point, Oahu. The waters and shoreline of Kauai were affected, and up to five monk seals were subsequently reported in the area and may have been oiled. As there were no physical exams conducted on the animals observed, no conclusion about the effects of the oil on the monk seals could be made.

5.4.3.5.5 Metals

No specific toxicity data for metals is available for Hawaiian monk seals or any close relatives.

5.4.3.5.6 Toxic and Non-Conventional Pollutants with Toxic Effects 

Exposure to ciguatoxin (a biotoxin, as discussed above in section 5.4.3.5.2) was associated with the 1978 deaths at Laysan Island. Maitotoxin was also detected in the liver of diseased individuals. Biotoxin is not formally a cause of death, because its role in the mortality of monk seals remains unknown due to a lack of data on the presence of toxin in monk seal prey and the availability of bioassays for monk seal tissue. Domoic acid is a biotoxin known to cause mortality in pinnipeds.

The effects of many anthropogenic contaminants found in the Hawaiian monk seal habitat remain unknown. Most of the contamination found has been linked to prior military uses. Studies have shown that monk seals have been exposed to organochlorines (including DDTs and PCBs) with higher levels of PCBs found in male blubber compared to reproductive females and juveniles. High PCB body burdens have been linked with reproductive failure other pinnipeds including harbor seals, California sea lions and ringed seals. Willcox et al. (2004) collected whole blood and blubber samples in 1999 from 46 free-ranging Hawaiian monk seals at French Frigate Shoals, which were analyzed for eight dioxin-like polychlorinated biphenyls (PCBs) as well as six other PCB congeners, DDT and DDT metabolites. Average levels of the total PCBs in blood samples from adult male, juvenile and reproductive female groups were 4800, 4000 and 3000 ng/g lipid wt., respectively, whereas 3200, 1300 and 1200 ng/g, respectively, in blubber from the three corresponding groups. p,p-DDE was the only DDT detected in blubber samples, and no DDTs were detected in blood samples. 
5.4.3.5.7 Other Non-Conventional and Conventional Pollutants  

No data were found for the effects of other non-conventional and conventional pollutants on Hawaiian monk seals or any close relatives.
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6.0 EFFECTS ON FEDERALLY-LISTED SPECIES AND DESIGNATED CRITICAL HABITAT
6.1 SCOPE OF EFFECTS ANALYSIS

6.1.1 Brief Description of the ESA Formal Consultation

The purpose of this Chapter is to analyze the potential impacts the proposed actions will have on federally endangered and threatened species and/or critical habitats, per 50 C.F.R. § 402.02.  In consideration of the scope and nature of the proposed actions, this analysis assesses the proposed actions’ potential impacts on twenty-one species selected to represent the broad taxonomic groups of all 664 listed and proposed species (see Chapter 4 for a description of the twenty-one representative species and for information about the types of aquatic and aquatic-dependent species they broadly represent).

Using this approach, EPA has analyzed the potential effects of discharges to be authorized by the permitting actions on listed species and their critical habitat.  After concluding its analysis, EPA has determined that there are three potential outcomes for the listed species and their designated critical habitat:

(1) “No Effect” – EPA found that this determination was appropriate for some listed species because these species (and their designated critical habitat) will not be present in, or do not have a life stage significantly associated with, an aquatic environment.  See Appendix A for a full list of endangered, threatened, or proposed endangered or threatened species for which this finding applies. 

(2) “May Affect – is not likely to adversely affect” - means that all effects are beneficial, insignificant, or discountable.  Insignificant effects relate to the magnitude or extent of the impact (i.e. they must be small and would not rise to the level where take occurs).  Discountable effects are those extremely unlikely to occur. 

EPA determined that this finding was appropriate for some listed species and their critical habitat because species will have limited exposure to the pollutant discharges from vessels regulated by the proposed general permits, and because the regulated pollutants are unlikely to alter the essential character, function or suitability of listed species’ habitat. Furthermore, EPA believed that it was appropriate to make this finding for certain species because, based on the scope and nature of the proposed actions, any adverse effects to these species are extremely unlikely to occur, and will, therefore, be discountable.  See Appendix A for a full list of endangered, threatened, or proposed endangered or threatened species for which this finding applies.

(2) “May Affect” – "May Affect" includes "May Affect – is not likely to adversely affect” and “May affect - is likely to adversely affect.”  The Agency found that the proposed actions may affect some listed aquatic and aquatic-dependent species and their critical habitat as an indirect result of the proposed actions or their interrelated or interdependent actions.  In some cases, there may be measures EPA can take to minimize the adverse effects of the proposed actions.  In other cases, adverse effects are likely to be unavoidable.  

In most cases where EPA determined that the regulated pollutant discharges may affect listed species and/or critical habitat, the Agency was unable to make a further determination as to whether the regulated dischargers were likely to adversely affect or not likely to adversely affect species and their habitat.  Constraints in this effects determination include the inherent uncertainty associated with these particular permitting actions.  In this case, EPA will be permitting mobile sources that may travel from waterbody to waterbody during the course of the permits’ lifetimes.  Additionally, it is not feasible to predict the impact of some constituents or where they are likely to occur.  For example, it is currently not possible to predict which species are likely invaders in which waters, must less when and where invasions might occur.  EPA’s effects determinations were further limited by the lack of studies that demonstrate what effects the regulated discharges may have on listed species and their critical habitat. See Appendix A for a full list of endangered, threatened, or proposed endangered or threatened species for which this finding applies.
For convenience, a compilation of findings for all 664 aquatic and aquatic-dependent species to which this BE applies is provided in a summary table (see Section 6.6, Table 6.5).  The findings reflect the analysis of the direct and indirect effects of the proposed actions on the species and/or critical habitat after consideration of the general and species-specific effects of past and ongoing human and natural factors leading to the current status of the species (i.e. the environmental baseline for this analysis) (See Sections 5.4.1 – 5.4.3).  Also for convenience, the findings have been categorized according to the seven primary contaminant groups previously identified by EPA as the constituent groups (types) most common in commercial and recreational vessel discharges.  These permit actions have been developed to regulate any pollutants discharged incidental to the normal operation of recreational and commercial vessels (see Section 6.1.2.2 below).

6.1.2 Assumptions, Limitations, and Uncertainties in the Effects Analysis

Few studies have been conducted on most of the incidental discharges from commercial and recreational vessels regulated by the proposed permits, and fewer yet have quantified the environmental impact of incidental vessel discharges on aquatic ecosystems or threatened and endangered species.  EPA generally used qualitative analyses to develop non-numeric effluent limits to regulate most discharge types.  Furthermore, EPA’s description of the characteristics of each of the discharge types is based on the constituents found in similar discharges from military vessels, public comments, discussions with marine engineers, and extensive literature searches.  See the fact sheets for the proposed VGP and RGP for discussion of these discharges.  Hence, using these sources as a foundation for the Agency’s analysis, EPA made assumptions about the volumes and composition of discharges incidental to the normal operation of a vessel.  EPA used these assumptions to analyze what constituents may be found in these discharge types; these extrapolations were also used to determine whether these regulated discharges may impact threatened and endangered species and their designated critical habitat.

Two of the discharge types for which there is a relative abundance of information include graywater discharges from cruise ships and ballast water discharges.  EPA (2007) and Alaska Department of Environmental Quality (2002) have documented the constituents found in discharges from graywater, and found that untreated graywater discharged in large volumes while a vessel is stationary is not benign, although it is generally avoidable by employing affordable technology that could meet numeric effluent limits for graywater.  Nonetheless, the exact impact of these discharges on endangered species for purposes of this analysis can only be inferred.  An exact analysis of the direct and indirect effects of graywater discharged by the regulated community is limited based on the discharge characteristics, and based upon EPA’s inability to predict all locations where these vessels will sail and discharge over the five-year life of the proposed permits.  Likewise, with ballast water, it is impossible to predict the location and timing of successful invasions of harmful aquatic nuisance species (ANS).  In the RGP and VGP, EPA has proposed technologically achievable effluent limits that will minimize the potential for the introduction of ANS, but for purposes of this analysis, the Agency cannot predict when and where there will be invasions.  Nor can EPA predict if and when any individual threatened and endangered species would be impacted by future introductions of ANS.

The effects determinations presented in the BE are based generally on the relevant ecotoxicological and species sensitivity data available for the twenty-one select species and their various life stages, habitats and food foraging habits.  It is important to recognize that actual field and laboratory data analyzing these effects issues are scarce for these species, as well as for the majority of other species to which this BE applies.  It is also important to consider that the conditions and requirements to be imposed by the permit action were developed in an attempt to avoid or reduce the introduction of these (and all other) contaminants from vessel discharges.  However, given that some of the proposed measures to minimize impacts from the permits’ regulated activities are not currently in place, the possibility of adverse impacts on population abundance, reproduction, distribution, diversity, and habitat quality or function of listed species and/or critical habitat exists.

Lastly, the subsequent subsection states those assumptions, presents the known or anticipated limitations associated with the assumptions, and identifies the most important uncertainties that pertain to the effects analysis and using the twenty-one representative species and the seven primary constituent types in this analysis.

6.1.2.1 Species Representation

The first and foremost assumption that EPA made in using the twenty-one species for its effects analysis is that these species generally represent the full range of ecological niches, foraging habits, and preferred and tolerated environmental conditions known for all the listed species.  EPA also assumes that the 664 other aquatic and aquatic-dependent species will react to the incidental discharges from vessels in a manner similar to the twenty-one representative species.  Of course, this assumption has several associated limitations.  For example, not every possible habitat type and foraging activity of the 664 listed species is represented precisely by one of the twenty-one species (i.e., compare the habitat and food habit categories represented in Tables 6.3, 6.5, and 6.6).  It is also possible that organisms requiring very specific habitat types or food foraging niches, or those listed species known to be extant only in highly isolated populations, may react differently from the representative species (the difference may be positive or negative) to the permitted vessel discharges.  Also, in some cases, it is possible that effects might not be observed for certain populations of the same species acclimated to different conditions.  For example, where the water quality conditions might render a particular contaminant more or less toxic, (e.g., low water hardness might make certain metals like copper more toxic), high dissolved organic carbon might reduce metal toxicity (Playle et al. 1992; Playle et al. 1993; Allen and Hansen 1996).  Specific contaminant data for the vast majority of aquatic and aquatic-dependent species are scarce, and ecotoxicological data on the factors affecting chemical toxicity of individual contaminants to threatened and endangered species are virtually non-existent.  Nevertheless, EPA believes that presenting detailed information on the represented species and characteristics from vessel discharges provides sufficient information to determine whether this permit will not affect or may affect similar species to those described.

It is worthwhile to note that certain species can be used as adequate surrogate species for related listed species, and that among groups of contaminants, whole classes of taxa are known to be more or less sensitive when compared to other taxa.  For example, Mayer and Ellersieck (1986) found that in an acute toxicity data base of 410 chemicals and sixty six species of freshwater animals, freshwater insects were the most sensitive group, followed by crustaceans, fishes, and amphibians.  Among the most commonly tested forms of animals, cladocerans (Daphnia family) were consistently more sensitive to inorganic and organic contaminants owing to their extremely high metabolic rate and short life-cycle, whereas rainbow trout, and salmonids in general (coldwater fish species), were typically more sensitive to contaminants as compared to centrarchids, cyprinids, and percids.  A similar data base does not exist for chronic toxicity to freshwater animals.  Although amphibians as a group tend to be among the least sensitive aquatic vertebrates, certain species might be highly susceptible to possible endocrine-disrupting contaminants during metamorphosis.
Plants as a rule are far less sensitive to contaminants and nutrients compared to animals. Unfortunately, there is very little ecotoxicological data for plants, especially for endangered and threatened species.  This lack of data complicates the task of evaluating the ecotoxicity of contaminants to plants.
6.1.2.2 Constituent Type Representation

6.1.2.2.1 Discharges covered by the VGP

There twenty-eight different types of incidental vessel discharges specifically covered by the proposed permit.  Details regarding those specific discharges are included in Part 1.2.2 of the proposed VGP, with the exception of those discharge types considered ineligible for permit coverage under Part 1.2.3. A summary of the discharges is provided in the VGP factsheet, which is included in Attachment D of the consultation package sent to the Services.

EPA has identified seven constituent types of primary concern currently known or identified to be associated with the broad range of commercial vessel discharges.  The seven constituent types include both biological (aquatic nuisance species, pathogens) and chemical contaminants/pollutants (nutrients; oil and grease – including all soluble and insoluble related derivatives; metals; other toxic and non-conventional pollutants with toxic effects (TNTPs) – including organic and inorganic; and other non-conventional and conventional pollutants (ONCPs).  Among chemical contaminants, several individual contaminants within the various constituent categories (types) noted above are known, or have been identified to be, a concern.  The reason for concern stems from the known ecotoxicological potency or persistence of these individual contaminants, or the known or expected concentration of the contaminant in the discharge. It is important to note that commercial and recreational vessel discharges have been exempt from NPDES permitting up to this point in time, and the data available concerning the full suite of known and unknown contaminants and their concentrations in these discharges is scarce or non-existent.  These proposed actions, and particularly the discharge requirements imposed under the permit actions, are expected to contribute to decreasing the introduction of these and other contaminants to the natural environment.  
For the effects analysis included in this BE, the following individual contaminants within the five chemical constituent types were considered representative of the larger group and received primary attention:
· Metals: metals mainly heavy metals, particularly copper, lead and zinc; 
· Nutrients:  phosphorous and nitrogen/nitrogenous waste, particularly ammonia, and low dissolved oxygen associated with eutrophication from excess nutrients:
· Oil and grease: petroleum and gasoline by-products and degradates (polycyclic aromatic hydrocarbons (PAHs), benzene, ethylene, toluene, xylene); 
· TNTPs: chlorine, chlorides, perfluorooctane sulfonate (PFOS) and pefluorooctanic acid (PFOA), pthalates, phenols; and 
· ONCPs: pH, temperature, and suspended solids and sediments. 
Table 6.1 summarizes which of the seven constituent types are found in each discharge. For discharges incidental to the normal operation of a vessel, the discharges that will be relevant for the greatest number of vessels include: clean ballast, deck runoff, graywater, bilgewater, hull coating leachate, small boat engine wet exhaust, and underwater ship husbandry (USEPA 2008). Several types of discharges covered by the proposed VGP have particularly significant concentrations and/or numbers of biological and chemical contaminants (see above), and therefore, may also be associated with substantial incremental benefits imposed by the specific measures intended to minimize the impacts of the propose permit actions on listed species (See Section 6.2). The discharges of highest concern, as discussed further below,  include: ballast water (because of potential to carry ANS), graywater, particularly from vessels that carry large numbers of passengers or crew (because of potential nutrients, metals, TNTPs, and ONCPs constituents), bilgewater (because of potential oil and grease and TNTPs constituents), and aqueous film-forming foam (because of potential TNTPs constituents, specifically PFOS and PFOA). Pollutant constituents and representative concentrations for 25 of the 28 vessel discharges are described in more detail below.  No information was available for the other 3 discharges: Exhaust Gas Scrubber Wash Water Discharge, Graywater Mixed with Sewage from Vessels, and Stern Tube Oily Discharge. 

Table 6.1. Pollutants Found in Vessel Discharges 

	Type of Discharge
	ANS
	Nutrients
	Pathogens
	Oil & Grease
	Metals
	TNTPs
	ONCPs

	Deck Runoff
	
	x
	
	x
	x
	x
	x

	Bilgewater
	
	x
	
	x
	x
	x
	

	Anti-fouling Hull Coating
	
	
	
	
	x
	x
	

	AFF Foam
	
	
	
	
	
	x
	

	Boiler Blowdown
	
	
	
	
	
	x
	x

	Ballast Water
	x
	
	
	
	
	
	

	Cathodic Protection
	
	
	
	
	x
	
	

	Chain Locker Effluent
	
	
	
	x
	x
	
	

	Controllable Pitch Propeller
Hydraulic Fluid
	
	
	
	x
	x
	
	

	Distillation and Reverse Osmosis Brine
	
	x
	
	
	x
	
	x

	Elevator Pit Effluent
	
	x
	
	
	x
	x
	

	Firemain Systems
	
	x
	
	
	x
	x
	x

	Freshwater Layup
	
	
	
	
	
	x
	

	Gas Turbine Wash Water
	
	
	
	x
	
	x
	

	Graywater
	
	x
	x
	x
	x
	x
	x

	Motor Gasoline and 
Compensating Discharge
	
	
	
	
	x
	x
	

	Non-Oily Machinery 
Wastewater
	
	
	
	x
	x
	x
	

	Refrigeration and Air 
Condensate Discharge
	
	
	
	x
	
	x
	

	Rudder Bearing Lubrication 
Discharge
	
	
	
	x
	
	
	

	Seawater Cooling 
Overboard Discharge
	
	
	
	
	x
	
	x

	Seawater Piping Biofouling 
Prevention
	
	
	
	
	
	x
	

	Small Boat Engine Wet 
Exhaust
	
	
	
	x
	
	x
	

	Sonar Dome Discharge
	
	
	
	
	x
	x
	

	Underwater Ship Husbandry
	
	
	
	
	x
	
	

	Welldeck Discharges
	
	x
	x
	x
	x
	x
	x


Source: Battelle (2007). Other Permit requirements that could not be firmly linked to one of these six categories of pollutants are excluded from the table.
6.1.2.2.1.1 Ballast Water

Two recent studies conducted by NOAA’s Great Lakes Environmental Research Laboratory (GLERL) found that a majority of ships and a near-majority of ballast water tanks surveyed contained non-indigenous strains of pathogens known to cause human health impacts (Johengen et al. 2005; Reid et al. 2007). The Johengen et al. (2005) study also found that viable populations of non-native dinoflagellate and invertebrate species were present in a large number of tanks sampled. Glassner-Shwayder refers to ships with ballast water as “biological islands” because they carry such a wide variety of organisms in their ballast tanks (1999). According to some studies, as many as 4,000 species can be found in a typical ship’s ballast water at one time.

Sampling studies show that organism densities in a ballast tank or ballasted cargo hold can range from as little as 1 individual per cubic meter (very low densities) to thousands per cubic meter (very high densities) (Carlton 2001; Cohen 1998).  Low densities generally refer to sampling schemes targeting multicellular forms or larger protozoans and single-celled algae.  In many cases, however, the bacterial and viral components may exist in greater densities. The density of organisms in ballast water may change during a voyage through reproduction and mortality.  Generally, densities tend to decline over time, but this is not always the case (USCG 2003).  A study by NOAA also showed the potential for pathogens to be transported in ballast water tanks, even when they are not filled. The study found that virus-like particle concentrations in sampled ballast tanks ranged from 107 to 109 per ml in residual unpumpable ballast water and from 107 to 1011 per ml in sediment porewater. Bacteria concentrations under the same conditions were 105 to 109 per ml and 104 to 108 per ml, respectively (Johengen et al. 2005).

In addition to marine organisms, ballast water discharged from clean ballast tanks may contain material from inside the tank, piping, or other machinery.  Ballast tanks filled via the firemain may contain residue from the firemain pipes.  The actual materials and contents used in civilian ballast tanks will vary.  Some possible constituents may include rust inhibitors, flocculant compounds, epoxy coating materials, zinc or aluminum (from anodes), iron, nickel, copper, bronze, and silver.  Accumulated sediments from the bottom of the tank may also be resuspended and discharged.

6.1.2.2.1.2 Graywater

Untreated graywater discharges can contain multiple constituents of concern, including bacteria, pathogens, oil and grease, detergent and soap residue, metals (cadmium, chromium, lead, copper, zinc, silver, nickel, mercury), solids, and nutrients.  Of these constituents, sampling conducted by EPA and DOD found that ammonia, copper, lead, mercury, nickel, silver, and zinc exceeded the most stringent state water quality standards prior to discharge (USEPA 1999). Sampling results from the 2000 Alaska Cruise Ship Initiative (ASCI) showed that the effluent coming from graywater discharges had pathogenic bacteria concentrations as high as 32 million fecal coliform per 100 mL.  However, the fecal coliform concentration in graywater was twice as high as that detected in sewage effluent (black water). The constituents found in civilian vessel graywater are likely to be similar. 

Table 6.2 summarizes the rates of discharge for major pollutants found in graywater in an EPA survey of cruise ships (USEPA 2007a). The same survey found that total graywater discharge volumes ranged from 36 to 119 gallons/day/person, with a mean value of 67 gallons/day/person. Because cruise ships and ferries have the largest numbers of passengers and crew, it is assumed that stricter requirements, including effluent standards for discharges within 1 nm of shore for medium- and large-sized cruise ships and large ferries, are likely to have a particularly significant positive impact on receiving waters.

Table 6.2 Types of Pollutants Found in Graywater Discharges

	Type of Discharge
	Average Concentration of Pollutantsa
	EPA NRWQC Standardb

	Ammonia – Nitrogen 
	2130-2210 μg N/L 
	2140-15,600 μg N/L CMC,

	
	
	321-2960 μg N/L CCC

	Nitrate 
	0.009-0.0872 mg/L
	

	Total Kjeldahl Nitrogen
	 11.1-26.2 mg/L
	

	Total Phosphorus 
	3.34-10.1 mg/L
	

	Fecal Coliform 
	2,950,000 MPN/100 mL 
	43 MPN/100 mL

	Enterococci 
	8920 MPN/100 mL 
	35 MPN/100 mL

	Hexane Extractable Materialc
	78-149 mg/L
	

	Arsenic
	 1.22-2.25 μg/L 
	0.14 μg/L

	Copperd
	483-510 μg/L total, 195 μg/L dissolved
	74 μg/L CMC, 8.2 μg/L CCC

	Nickel
	 29.7-48.7 μg/L total, 18.2 μg/L dissolved
	4.8 μg/L CMC, 3.1 μg/L CCC

	Thallium 
	0.93 μg/L total, 0.403 μg/L dissolved 
	0.47 μg/L (in shellfish)

	Zinc 
	790-2540 μg/L total, 1610 μg/L dissolved 
	90 μg/L CMC, 81 μg/L CCC

	Bis(2-ethylhexyl) phthalate
	 22.4-71.9 μg/L 
	2.2 μg/L

	Tetrachloroethylene 
	10.7-11.4 μg/L 
	3.3 μg/L

	Phenol
	 1.16-52.5 μg/L 
	

	Total Residual Chlorinee 
	372 μg/L 
	13 μg/L CMC, 7.5 μg/L CCC

	Chlorides 
	125 mg/L
	


Source: USEPA (2007a) Note: Because of the quantity of metals and toxics detected, only pollutants exceeding EPA’s national recommended water quality criteria (NRWQC) or pollutants discussed elsewhere in this analysis are listed here.
a Ranges presented in this table represent differences in reported concentrations between data from the Alaska Cruise Ship Initiative of the Alaska Department of Environmental Conservation (ACSI/ADEC), and EPA’s own data, both presented in USEPA (2007a).

b EPA has not set NRWQC for all pollutants of interest. CCC is an abbreviation for Criterion Continuous Concentration, a longterm measure of pollutant loading. CMC is Criterion Maximum Concentration, a short-term measure.

c Hexane extractable material is considered an indicator of level of oil and grease contamination.

d ACSI/ADEC did not conduct separate sampling for dissolved metals, so a range is not listed for dissolved metals.

e EPA did not sample total residual chlorine; ACSI/ADEC did not sample chloride.
6.1.2.2.1.3 Bilgewater

Known pollutant constituents of bilgewater include nutrients, pathogens, oil and grease, metals, and toxic and/or carcinogenic compounds (USEPA 1999). It is difficult to assess an average rate of bilgewater production, as rates of generation vary widely by vessel size and type. The constituents of bilgewater that are of greatest concern from an environmental perspective are oil and grease. Current environmental regulations require the use of oily-water separators prior to discharging bilgewater for all vessels engaged in international voyages weighing more than gross registered 400 tons. However, this practice does not eliminate all oil and grease from discharges, but merely reduces it to a level below 15 ppm (USEPA 1999). Furthermore, the use of oily-water separators does not have any significant impact on concentrations of other pollutants found in bilgewater.

6.1.2.2.1.4 Aqueous Film-Forming Foam

Aqueous film-forming foam (AFFF) is a relatively rare type of discharge compared to many of the other discharges covered by the proposed permits, but it is associated with potentially substantial adverse impacts to human health and ecosystems due to the toxic and carcinogenic constituents of some formulations. Consisting of fluorosurfactants and/or fluoroproteins, AFFF can extinguish as well as prevent fires by forming an oxygen-excluding barrier over the area.  AFFF concentrate is mixed with ambient water to form a 6% dilution and is never discharged from a vessel in its undiluted form. The primary constituents of concern are perfluorooctane sulfonate (PFOS) and perfluorooctanoic acid (PFOA), although AFFF discharges may be mixed with firemain water, which can contain bis(2-ethylhexyl) phthalate, nutrients, and metals (Scheffey and Hanauska 2002; USEPA 1999).

Along with the ingredients in the AFFF itself, the discharge will contain the constituents of the firemain water and the AFFF piping.  The specific ingredients of the AFFF concentrate will vary by manufacturer.  USEPA (1999b) lists constituents, although they are specific to the brand of concentrate used by the Armed Forces and are not necessarily relevant to civilian vessels.  These constituents include: water (which makes up 80% of the ingredients by weight), 2-(2-butoxyethoxy)-ethanol, urea, alkyl sulfate salts (2 in number), amphoteric fluoroalkylamide derivative, perfluoroalkyl sulfonate salts (5), triethanolamine, and methyl-1H-benzotriazole.  Constituents of the firemain water in Armed Forces vessels may include residue from the copper-nickel alloy pipes.  AFFF piping in Armed Forces vessels is also constructed of copper-nickel alloy; therefore, perfluoroalkyl sulfonate salts, total nitrogen, bis (2-ethylhexyl) phthalate, copper, nickel, sulfides, and iron may be discharge constituents.  The results of sampling by EPA and DOD indicated that each of these pollutants exceeded state water quality standards prior to discharge.
6.1.2.2.2 Discharges covered by the RGP

The proposed RGP  is focused primarily on reducing the discharge of biological and chemical pollutants from 3 different types of recreational vessel discharges:

· Oil and gas leaks and spills;

· Biocide releases from anti-foulant paints; and

· Phosphates from detergents used for deck washing.

A fourth significant discharge-- aquatic nuisance species introductions-- comes from the transfer of these vessels from one water body to another, a known vector for transporting ANS.
6.1.2.2.2.1 Chemical Pollutants in Recreational Vessel Discharges

The major pollutants addressed by the proposed RGP are oil and gasoline leaks/spills and phosphate discharges.  Both constituents are found in graywater and in runoff from boat washing. Though the most obviously devastating consequences of oil pollution are caused by large-scale oil spills, minor releases of oil and gasoline can also prove toxic to freshwater and marine organisms, affecting central nervous system and organ function, reproduction, and development. Oil can become trapped or embedded in sediments and affect the organisms that feed or live in this sediment.  Oil can also have secondary effects on the animals that feed on the affected organisms. Benzene, a compound found in gasoline, is also a known carcinogen in wildlife (USACE 2005). 

While phosphates pose significant ecological and human health risks, they are not as prominent a source of pollution as are oil spills. Phosphates are a nutrient pollutant that can cause eutrophication in water bodies, which is marked by an increase in plant and algae growth and a decrease in the availability of oxygen. These effects, which can occur naturally over thousands of years, are dramatically accelerated by the introduction of phosphates from detergents and other anthropogenic materials, quickly decreasing the water body’s inhabitability for fish and other aquatic animals (University of Manitoba 2007). 

6.1.2.2.2.2 Aquatic Nuisance Species

Though recreational boating is not usually responsible for the initial introduction of ANS into the U.S., it has been identified as one of the most important vectors for transporting ANS from infected water bodies to uninfected ones.  Recreational vessels have the potent to spread an ANS invasion and multiply its effects (Johnson et al. 2001). Recreational vessels are implicated in the spread of ANS invasions when removed from the water and moved between water bodies.  Overland transport of recreational vessels can introduce ANS when trailers and boats drag entangled colonized macrophytes (aquatic plants to which organisms are attached) from one water body to another. Other potential vectors for ANS on recreational vessels are bilgewater, live bait wells, and anchors.

A 2001 study conducted in Lake St. Clair, Michigan, by Johnson et al. estimated that the probability that a recreational vessel would transport a zebra mussel (either larval, juvenile, or adult) to another water body was 0.12 percent. Though this number may seem small, considering the huge number of recreational boats and lakes in Michigan and the state’s significant number of waters infested with the zebra mussel, this amounts to 170 potential dispersal events from one boating area in a single summer (Johnson et al. 2001). 

6.1.2.3 Assumptions Regarding Chemical Toxicity

Considering the broad range of contaminants potentially present in vessel discharges, it is also prudent here to consider the large differences in toxicity amongst the representative chemical classes.  Toxicity to a majority of aquatic animals is most easily assessed by examining the national recommended water quality criteria for priority and non-priority pollutants (USEPA 2004).  Organic chemicals (primarily pesticides) are most toxic to animals, followed generally by metals; conventional toxic chemicals such as chlorine and pentachlorophenol; pollutants from petroleum hydrocarbons such as benzene, ethylene, toluene and xylene; nutrients (nitrite, nitrate, ammonia, phosphorous); and other common water quality constituents (chloride).  Among metals in freshwater, cadmium is more toxic than copper, which is more toxic than lead, zinc and nickel, respectively.  In saltwater, copper is the most toxic metal.  The trends noted above are all based on the toxicity of individual chemicals in solution, and in water low in complexing agents (e.g., dissolved organic carbon) and standardized to pH and certain common levels of competing anions (chloride, sulfate) and cations (calcium, magnesium, sodium).  The mixture of various contaminants (some synergistic and some additive and antagonistic) and water quality conditions in the action area vary greatly among waterbodies and even within a given waterbody, adding greatly to the uncertainty regarding species vulnerability and sensitivity to pollutants.  For this reason, and because of the general paucity of information regarding the toxicity of chemical mixtures under a range of relevant environmental conditions for listed species and their surrogate species, a conservative approach to evaluate the potential impacts to listed species has been applied in the effects analysis.

6.2 MINIMIZING THE POTENTIAL IMPACTS OF THE PROPOSED ACTION(S)

For purposes of this evaluation, steps to minimize the potential impacts of the proposed action(s) are defined as measures taken to reduce the impact of regulated vessel discharges on threatened and endangered species and their critical habitat.  These measures are generally reflected as permit conditions or requirements in the proposed permits.  These requirements include effluent limits listed in Part 2 and 5 of the VGP and Parts 2, 3, and 4 of the RGP.  Additional requirements in the VGP include corrective action evaluations (Part 3), visual inspections (Part 4), and education and training requirements for crews and passengers of some vessel classes (Part 5).  The permit conditions should result in permittees identifying problems rapidly and correcting them within a reasonable time period.  Hence, such preventative and good housekeeping measures should reduce the overall loading of constituents regulated by the VGP into much of the action area.  Taken together, the effluent limits and measures in Parts 3 and 4 in the VGP should minimize potential adverse effects to federally-listed species and designated critical habitat within the action area.  Likewise, the required effluent limits found in Part 2, the encouraged effluent limits found in Part 3, and the other requirements found in Part 4 of the RGP should minimize potential adverse effects to federally-listed species and designated critical habitat within the action area.

EPA anticipates that the impacts to proposed and listed species caused by the regulated vessel discharges will be reduced by permit measures that will minimize the potential impacts of the proposed actions.  These measures fall into two broad categories: (1) reduced risk of ANS introduction, and (2) enhanced environmental quality from reduced pollutant discharges.  The measures described herein are important in considering the indirect effects of the proposed actions, where indirect effects are defined as “those that are caused by the actions(s) and are later in time, but are still reasonably certain to occur.” See Endangered Species Consultation Handbook, p. xv.

6.2.1 ANS

The VGP and RGP include measures that will control the introduction and spread of ANS. Since the proposed permits contain different control measures for commercial/large recreational vessels and smaller recreational vessels, these are discussed separately for each vessel class.

6.2.1.1 ANS Permit Requirements and Conditions in the VGP

The U.S. Coast Guard’s 2004 Rulemaking for Mandatory Ballast Water Management (codified at 33 C.F.R. Part 151) mandated open ocean ballast water exchange for ships entering U.S. waters after operating  outside the 200-nautical mile exclusive economic zone (EEZ) of the United States. While promulgation of the Coast Guard rule is reducing the probability of new introductions, it does not cover vessels traveling only within the U.S. EEZ, nor vessels with empty ballast tanks, both of which are potential sources of ANS introductions. The ballast water provisions of the VGP will help to address these gaps, further reducing the possibility of ANS introductions. Specifically, the VGP requires ballast water exchanges at least 50 nautical miles (nm) from shore for vessels engaged in Pacific nearshore voyages; these voyages were previously exempted from the United States Coast Guard’s mandatory exchange procedures. It also requires saltwater flushing for vessels declaring no ballast on board (NOBOB) and for vessels with some proportion of their ballast tanks empty. 


The ballast water management practices established in the VGP are designed to directly address the likelihood of future ANS invasions. Owners/operators of all vessels equipped with ballast tanks and subject to coverage under the proposed permit must comply with numerous BMPs including minimizing the uptake of ballast water at certain times and avoiding or prohibiting the discharge of ballast water in certain protected waters (See Part 2.2.3.3 and 2.2.3.10 of the VGP).  Furthermore, vessel owner/operators must use on-shore treatment for ballast water if it is available and they are not using a ballast water treatment system approved by the United States Coast Guard (Part 2.2.3.4)   Vessels that carry ballast water taken on in areas less than 200 nautical miles from any shore and that will discharge into the waters subject to the proposed VGP after operating beyond the U.S. EEZ, must carry out a exchange of ballast water for any tanks that are carrying ballast water, unless the vessel meets a specific exemption (See Part 2.2.3.5).  Likewise, any vessel engaged in Pacific Nearshore Voyages
 that travels through more than one Captain of the Port (COTP) Zone as listed in 33 C.F.R. Part 3 must carry out an exchange of ballast water for any tanks that are carrying ballast water (See Part 2.2.3.6).   The proposed VGP also contains requirements to minimize the impacts of discharges from ballast water tanks from vessels that travel more than 200 nm from any shore, as well as discharges from Pacific Nearshore Voyages that are either certified NOBOB in accordance with Coast Guard regulations or that have any ballast water tank that is empty or contains unpumpable residual water (See Part 2.2.3.7 and 2.2.3.8).  Vessels falling into these categories must either conduct saltwater flushing, or refrain from ballast water discharges while operating within waters regulated under the proposed permit.

In addition to complying with the specific ballast water management measures listed in the proposed VGP, the permit reinforces the requirement that all vessels equipped to carry ballast water and entering the Great Lakes must comply with 33 C.F.R. Part 151, Subpart C titled: “Ballast Water Management for Control of Nonindigenous Species in the Great Lakes and Hudson River.”  Vessels that operate outside the U.S. EEZ and then enter the Great Lakes via the Saint Lawrence Seaway System (SLSS) must also comply with 33 C.F.R. Part 401.30, which requires oceangoing vessels to conduct saltwater flushing of ballast water tanks 200 nm from any shore before entering either the U.S. or Canadian waters of the SLSS (See Part 2.2.3.9).

The VGP also contains provisions designed to reduce the spread of invasive species from vectors other than ballast water.  For example, vessel owner/operators must carefully and thoroughly wash down (i.e., more than a cursory rinse) the anchor chain as it is being hauled out of the water.  This action will help to remove sediment and marine organisms (See Part 2.2.8). In addition, chain lockers must be thoroughly cleaned during dry docking to eliminate accumulated sediments and any potential accompanying matter.    Vessel owner/operators must also remove fouling organisms from seawater piping on a regular basis and dispose of these organisms appropriately (See Part 2.2.21).  Lastly, vessel owner/operators are encouraged to conduct underwater ship husbandry in dry dock, which may reduce the quantity of attached living organisms removed from the vessel’s hull and released into receiving waters (See Part 2.2.25).

6.2.1.2 ANS Permit Requirements and Conditions in the RGP

The RGP contains several requirements to minimize the spread of ANS.  For example, vessel owner/operators must rinse the vessel after use, must inspect and clean the vessel when trailering between watersheds, and must not discard unused bait overboard if the bait did not come from that waterbody.  For additional discussion regarding effluent limits to inhibit the spread of ANS, See Part 2.1.4 of the RGP. 

6.2.2 Nutrients

The proposed permits also contain measures that minimize the impacts of nutrient discharges. Requirements differ between the two proposed permits and therefore, these measures are discussed separately below.  

6.2.2.1 Nutrient Permit Requirements and Conditions in the VGP

Measures in the proposed VGP reduce the impacts of nutrient discharges and include requiring all vessels to minimize discharges of graywater while in port and, when possible, limiting the discharge of graywater for some larger vessels within 1 nm of shore (See Part 2.2.15 of the VGP). In order to reduce harmful constitutes of detergent discharges, vessel operators should use biodegradable detergents, and must use non-toxic and phosphate-free soaps and detergents (See Parts 2.2.1 and 2.2.15). Additionally, medium- and large-sized cruise ships, as well as large ferries, must comply with graywater management measures which vary from graywater discharge location limitations to standards for graywater discharge in certain waters (See Parts 5.1, 5.2, and 5.3). See Parts 2 and 5 of the VGP and Part 4 and 7 of the VGP factsheet for full discussion of effluent limits applicable to nutrients. 

6.2.2.2 Nutrient Permit Requirements and Conditions in the RGP

Recreational vessel owner/operators must use soaps or other cleaners that are non-toxic and phosphate-free, and these cleaners and soaps should be biodegradable (See Parts 2.1.4 and 2.17 of the RGP).  Other examples of encouraged best management practices that will reduce nutrient discharges include: storing graywater for proper onshore treatment when possible, using onshore fish cleaning stations, and using alternative cleaners such as baking soda (See Part 3 of the RGP). 

6.2.3 Pathogens

Both proposed permits have provisions that will reduce the likelihood of spreading pathogens from vessel discharges.  These provisions focus on reducing the introduction of pathogens from other locations, as well as reducing pathogen input from human contact via graywater.

6.2.3.1 Pathogen Permit Requirements and Conditions in the VGP

The proposed VGP includes measures to minimize the likelihood of potentially harmful pathogens being transported to coastal, estuarine, or freshwater ecosystems via ballast water (See Part 2.2.3).  The measures contained in the proposed VGP also minimize production of graywater for all covered vessels (See Part 2.2.15) and the proposed VGP require management of graywater for all vessels, depending upon the type and capabilities of the vessel (See Parts 2.2.15, 5.1, 5.2, and 5.3).  These effluent limits are further discussed in Parts 4 and 7 of the VGP factsheet.

6.2.3.2 Pathogen Permit Requirements and Conditions in the RGP

Recreational boat owner/operators must take specific steps that EPA believes will both minimize the spread of living organisms between waters and also lower the risk for spreading pathogens such as VHS.  For example, recreational boat owners may not release live bait into waters from which it was not caught and they must empty their bait wells when trailering between waterbodies (See Part 2.1.4 of the RGP).  Although the volumes of graywater generated on most recreational vessels is likely be of low volume, recreational vessel owner/operators must minimize the production of graywater in ports and other sensitive waters (See Part 2.1.7).

6.2.4 Oils and grease
The proposed permits include measures that will minimize the impacts of oil and grease discharges on threatened or endangered species and their critical habitat. Both the VGP and RGP prohibit the discharge of oil in harmful quantities and reinforce requirements that if such discharges nonetheless do occur, they must be immediately reported to the National Response Center (See Part 4.4.2 of the VGP and Part 2.1.2 of the RGP).  Such rapid reporting spills will enable a fast clean-up response, which should minimize the impacts of these non-incidental discharges on the aquatic environment, and on proposed and threatened endangered species when present.  Furthermore, the proposed permits contain additional control measures designed specifically for commercial/large recreational vessels and smaller recreational vessels which are summarized below.
6.2.4.1 Oil and Grease Permit Requirements and Conditions in the VGP

From an environmental perspective, oil and grease constituents of bilgewater discharges are of the greatest concern to species and ecosystems.  Current EPA regulations require the use of oily-water separators prior to discharging bilgewater for all vessels weighing more than 400 tons. However, this practice does not eliminate all oil and grease from discharges, but merely reduces it to a level below 15 ppm (USEPA 1999). Furthermore, the use of oily-water separators does not have any significant impact on concentrations of other pollutants found in bilgewater.

The proposed VGP addresses this issue by imposing existing requirements governing untreated bilgewater and adding some additional requirements.  For example, vessel owner/operators must take special precautions, including using spill or overflow protection, when engaging in fueling operations (See Part 2.1.3 of the VGP).  Additionally, vessels covered by MARPOL weighing more than 400 tons may not discharge any bilgewater within 1 nm of shore.  Under the proposed VGP, these vessels may only discharge treated bilgewater between 1 and 3 nm from shore if underway at a speed of at least 6 knots.  Furthermore, these vessels are prohibited from discharging treated bilgewater into waters protected for conservation purposes, e.g., National Marine Sanctuaries (See Part 2.2.2).  Although these requirements will not eliminate all discharges of oil and grease via bilgewater, they will reduce the loadings of these pollutants in nearshore environments with heavy vessel traffic.
  Several other provisions in the proposed permit are designed to reduce oil contamination of vessel discharges.  Examples of these provisions include requiring drip pan or coaming installation (See Part 2.2.1), requiring proper maintenance of controllable hitch propellers (See Part 2.2.9) and stern tubes (See Part 2.2.24), minimizing the introduction of kitchen oils to the graywater system (See Part 2.2.15), and properly maintaining small boat engines (See Part 2.2.22).  For a full discussion of these effluent limits, See Parts 2 or 5 of the VGP or Parts 4 or 7 of the VGP factsheet.

Finally, certain provisions in the proposed VGP require vessel owners/operators to conduct routine and annual inspections.  These inspections will increase the likelihood that persistent problems will be detected, and that oil drips or spills will be discovered before being drained to the bilge (See Part 3).  Furthermore, once vessel owners/operators discover or are made aware of a problem, the proposed VGP requires the owners/operators to take prompt corrective action (See Part 3).

6.2.4.2 Oil and Grease Permit Requirements and Conditions in the RGP 

The RGP reinforces the requirements found in section 311 of the CWA including the requirement that oily mixtures may not be discharged in quantities that may be harmful or cause a visible sheen. Specific examples of other effluent limits that are measures to minimize impacts are included under the section addressing fuel management (See Part 2.1.2 of the RGP) and engine and oil control (See Part 2.1.6).  These measures are described in greater detail in Part 4.6 of the RGP factsheet.  

6.2.5 Metals

Measures are included in the proposed permits that will minimize the impacts of discharges contaminated with metals. The proposed permits contain different control measures for commercial/large recreational vessels and smaller recreational vessels, so these measures are discussed separately for each vessel class.

6.2.5.1 Metal Discharge Permit Requirements and Conditions in the VGP

Numerous provisions in the proposed permit are designed to minimize the routine discharge of metals leached or worn from machinery and vessel hulls.  In many cases, the amount of metals discharged can be reduced by minimizing discharge quantities or by proper clean up and maintenance of the vessel.  Examples of specific measures that may reduce discharges of metals into waters subject to this permit include provisions limiting discharges of deck runoff (See Part 2.2.1), bilgewater (See Part 2.2.2), anti-foulant hull coatings (See Part 2.2.4), cathodic protection (See Part (2.2.7), elevator pit effluent (See Part 2.2.11), firemain systems (See Part 2.2.12), gas turbine washwater (See Part 2.2.14), graywater (See Part 2.2.15), non-oily machinery wastewater (See Part 2.2.17), and underwater husbandry (See Part 2.2.25).  These effluent limits are also discussed in greater detail in Part 4 of the VGP factsheet.

6.2.5.2 Metal Discharge Permit Requirements and Conditions in the RGP

Provisions to reduce the metal loadings from recreational vessels are included in the RGP.  For example, boaters are required to evaluate whether or not an anti-fouling system is necessary.  Furthermore, owner/operators of recreational vessels may not clean anti-foulant paint which releases biocides in the first 90 days after application and may not cause a plume of paint in the water (See Part 2.1.5 of the RGP).  Finally, under the RGP, vessel owner/operators are encouraged to perform large cleaning, maintenance, and repair jobs while the vessels is removed from the water, thereby reducing direct discharges of metals into surrounding waters.   

6.2.6 Toxic and Non-conventional Pollutants with Toxic Effects (TNCPs) 
Measures are included in the proposed permits that will minimize the impacts of discharges containing TNCPs. The proposed permits contain different control measures for commercial/large recreational vessels and smaller recreational vessels, so these measures are discussed separately for each vessel class.

6.2.6.1 Toxic and Non-conventional Pollutants with Toxic Effects Permit Requirements and Conditions in the VGP

Provisions in the VPG focus on reducing the discharge of AFFF, residual oxidants, and other TNCPs present on the vessel.  The permit requires materials be stored in covered areas when feasible (See Part 2.1.1 of the VGP) and that toxic and industrial materials must be located in protected areas of the vessel. (See Part 2.1.2).  Other requirements include, but are not limited to:

· Using non-toxic cleaners when washing down decks or when cleaners will be introduced to the vessel’s graywater system (See Parts 2.2.1 and 2.2.15);

· Not draining materials to the bilge (which may ultimately be discharged) when such materials are not produced in normal operation (See Part 2.2.2);

· Limitations on when AFFF can be used for training and maintenance, as well as the requirement that owners/operators consider the use of nonfluorinated firefighting foams (See Part 2.2.5);

· Preventing distillation and reverse osmosis brine from coming in contact with raw materials, intermediate products, finished products, or process wastes (See Part 2.2.10);

· Minimizing disinfection agents in freshwater layup and seawater piping to the extent necessary to prevent aquatic growth (See Parts 2.2.13 and 2.2.21); and

· Preventing toxic and bioaccumulative additives to non-oily machinery wastewater (See 2.2.17).  

Additional measures under the proposed VGP that will minimize the impacts of TNCP discharges include: numerical maximum total residual chlorine discharge limits from graywater treatment systems for cruise ships (See Parts 5.1 and 5.2), preventing the contact of below deck condensation with toxic materials on barges (See Part 5.4), and the requirement that vessels employing experimental ballast water treatment systems must discharge residual chlorine in low concentrations (See Part 5.8). These limits are also discussed in greater detail in Parts 2 and 5 of the VGP and Parts 4 and 7 of the VGP factsheet.

6.2.6.2 Toxic and Non-conventional Pollutants with Toxic Effects Discharge Permit Requirements and Conditions in the RGP

Permit Requirements and Conditions to reduce the discharge of TNCPs from recreational boats include prohibiting discharges resulting in any visual indicator of pollution (See Part 2.1.1 of the RGP) and prohibiting the use of toxic cleaners and detergents (See Parts 2.1.4 and 2.1.7).  These measures, as well as other effluent limits listed in Part 2 of the proposed RGP, focus on preventing TNCPs from entering the waste stream and, ultimately, entering the waters through which recreational vessels travel.  

6.2.7 Other Non-conventional and Conventional Pollutants (ONCPs)  

Most effluent limits in the VGP and RGP will reduce the discharge of ONCPs from vessels.  Some of these provisions are highlighted below.  

6.2.7.1 Other Non-conventional and Conventional Pollutants Permit Requirements and Conditions in the VGP

Effluent limits found in Part 2 of the permit which will limit ONCP discharges include: minimizing time cargo is exposed to ocean spray and precipitation (See Part 2.1.1 of the VGP), conducting ballast water exchange and saltwater flushing
 for some vessels (See Part 2.2.3), minimizing boiler and economizer blowdown (See Part 2.2.6), washing down the anchor chain as it is being hauled out of the water (See Part 2.2.8), and limiting the pH and concentration of BOD and TSS from some cruise ship graywater discharges (See Part 5.1 and 5.2).  Additionally, the inspection and corrective action portions of the permit (See Parts 3 and 4) will make it more likely that potential sources of these pollutants are identified and cleaned before they are discharged.  Furthermore, the VGP’s educational requirements for vessel crews and passengers for some vessel classes are likely to encourage better prevention of ONCPs (and other pollutants) from entering discharge streams (See Parts 5.1, 5.2, 5.3, and 5.5).  See the discussion in Parts 4, 5, 6 and 7 of the VGP factsheet for more discussion of these permit requirements.

6.2.7.2 Other Non-conventional and Conventional Pollutants Permit Requirements and Conditions in the RGP

Measures in the RGP that will minimize the impacts of ONCPs include the requirement that discharges from vessels not cause any visual indicator of pollution (See Part 2.1.1) and the requirement that owner/operators must prevent numerous materials, such as trash, from entering the waste stream (See Part 2.1.2). Vessel owner/operators are also encouraged to perform maintenance on shore rather than in the water (See Part 3).  See Parts 2 and 3 of RGP and parts 4 and 5 of the RGP fact sheet for a full discussion of the effluent limits in the RGP.

6.2.8 Water Quality Based Effluent Limits 

Under the CWA, an NPDES permit must include appropriate technology-based effluent limitations and conditions, as well as any more stringent limitations necessary to meet applicable water quality standards.  33 U.S.C. § 1311(b)(1)(C).  Non-numeric water quality-based effluent limitations (WQBELs) have been included in both the RGP and the VGP to supplement the technology-based limitations (See Part 2.3 of the VGP and Part 4.10 of the RGP for description of WQBELs) and require permittees under either proposed permit to control discharges as necessary in order to meet applicable water quality standards in the permittee’s receiving waterbody or a downstream waterbody. 

6.2.8.1 WQBEL Permit Requirements and Conditions in the VGP

The VGP contains a number of measures that will minimize the impact that potential contaminated discharges may have on applicable water quality standards. For example, while EPA expects that compliance with the other conditions imposed by the VGP will control discharges as necessary to meet applicable water quality standards, should the permitee becomes aware, or should EPA determine, that the permitee’s discharge causes or contributes to an exceedance of applicable water quality standards, permitees are required to take corrective actions and must report the exceedance(s) to EPA.  See Part 2.3.1 of the VGP.
Additionally, under the proposed VGP, EPA may impose additional WQBELs on a site-specific basis, or require the permitee to obtain coverage under an individual permit, if information in the permitee’s NOI (if applicable), required reports, or other sources indicates that, after meeting the technology-based limitations in the permit, the permitee’s discharges are not controlled as necessary to meet applicable water quality standards, either in the permitee’s receiving waterbody or a downstream waterbody. See generally Part 2.3 of the VGP.  
6.2.8.2 WQBEL Permit Requirements and Conditions in the RGP 

As with the VGP, EPA expects that recreational vessels that achieve the permit’s technology-based limits are likely to already be controlling their vessel discharges to a degree that would make additional water quality-based controls unnecessary.  Should this not be the case, the permittee may be subject to further WQBELs under the RGP. See Part 4.10 of the RGP. 

6.3 SPECIES EFFECTS ANALYSIS SUMMARIES
In Chapter 5 of the BE, EPA analyzed the past and ongoing human and natural factors that have lead to the current status of the listed-species within the action area.  This allowed EPA to understand the existing environmental conditions within the action area before considering the effects of the proposed actions on threatened and endangered species and critical habitat.  

The preceding parts of this Chapter provide a general description of the assumed chemical and biological stressors that EPA expects result from the pollutant discharges from vessels authorized by the proposed general permits.  This section also contains a description, to the extent possible, of the primary stressors in terms of their magnitude and likely occurrence in the various discharges.  In addition, EPA referenced the numerous measures contained within the proposed VGP and RGP that will minimize the impacts of the indirect effects caused by regulated discharges from vessels. 

In this section EPA analyzes the potential stressors known or expected to result from the regulated discharges in order to predict the likely responses to listed aquatic and aquatic-dependent species.  Using twenty-one representative species and seven constituent types, this section analyzes the best scientific and commercial information available to determine if any of the possible responses to the proposed actions will result in the death or injury of individuals, including reduced reproductive success or capacity, or the temporary or permanent destruction of biologically significant habitat (foraging, spawning, refugia, etc.).  In order to make the analysis process more transparent, the effects analysis for each case study species was based on a semi-quantitative "effect score."  Four factors were scored for each species and discharge pollutant constituent: 

· Vulnerability:  what evidence is there that exposure has or will take place;
·  Sensitivity: are species sensitive to the impacts of any given constituent;
· Minimization of Impacts: how effective will the proposed permit conditions in the VGP and RGP be at minimizing impacts or exposure for each given species; and 

· Volume/Risk: will discharges containing any given constituent class be in sufficient quantities or have sufficient risk to potentially to impact the affected species.
 The scores were assigned as follows, based upon the information in the species case studies and the measures that will minimize the impacts of the proposed permits on listed species and their critical habitat :

	Factor
	Rating
	Score

	Vulnerability
	Little evidence of exposure
	1

	
	Documented exposure
	2

	Sensitivity
	Low sensitivity
	1

	
	High sensitivity
	2

	Minimization of Impacts
	Highly probably
	1

	
	Effective but less certain
	2

	Volume/Risk   
	Low Volume/Low Risk
	1

	
	High Volume/High Risk
	2


Vulnerability and Sensitivity of species are drawn from the information presented in the case studies.  Vulnerability was ascribed a value of 1 when little evidence of exposure was available to assess such circumstance, or when the available data clearly indicated a species would not be susceptible to overt exposure to a specific pollutant constituent type.  A value of 2 was ascribed when there was documented exposure to specific pollutant constituent type.  Sensitivity was ascribed a value of 1 when evidence (usually ecotoxicological) was presented indicating comparatively low sensitivity of a species to one or more pollutants within a constituent type (e.g., a species with a measured toxicity value which may rank above the median value of acute or chronic sensitivity to a pollutant such as ammonia, copper, dissolved oxygen, etc.).  A value of 2 was ascribed when evidence (qualitative or quantitative) indicated that the species might be more sensitive to acute or chronic toxicity than the median of tested species.

“Minimization of Impacts” was ascribed a value of 1 for the perceived circumstance indicating that the proposed measures are certain and minimization of impacts are probable (e.g., conditions such as prohibiting the use of phosphates in soap, prohibiting the discharge of bilgewater within 1 nm from shore and in waters federally protected for conservation purposes for vessels greater than 400 tons), while a value of 2 is ascribed to the circumstance where the minimization’s effectiveness is less certain or where little data exists from which 100% efficacy is assured (e.g., ballast water exchange, boat hull and anchor washing).  Measures to prevent the introduction of ANS and pathogens were universally scored a 2 since the vectors for these constituents are controlled, although the effectiveness of control is not certain for all vessels.  Likewise, ONCPs were scored a 2: few of the effluent limits in this permit are targeted toward ONCPs (although it appears that most vessels are not large sources of ONCPS as discussed below).  Nutrients, metals, and TNTPs were all scored as 1 since the effluent limits present in the proposed permits should reduce the discharge of these constituents considerably.  Oil and Grease scored a 1 for 13 of the 21 species.  The proposed permits’ minimization of impacts from  Oil and Grease was assumed to be highly effective (1) from large ocean going vessels (where they may not discharge treated bilgewater within 1 nm of shore) and in waters such as small streams upstream of where many motorized small vessels are expected.  Though there are BMPs for the treatment from vessels in freshwater streams, they will still discharge bilgewater into waters, and this bilgewater may contain residual amounts of oil (although it must not be discharged in quantities that may be harmful).  Hence, the permits’ requirements and conditions were considered to be effective, but less certain in waters that have many vessels that are not ocean-going, yet generate bilgewater that may have residual oils.

Volume and Risk were assigned based on the likelihood that the discharge will be in sufficient quantities or of the type to impact affected species.  For example, for most species, ANS was scored as (2) (having higher volume/risk) because of the higher likelihood of vessels carrying ANS that may impact.  However, for two species, (the Hine’s Emerald Dragonfly and the Northeastern Beach Tiger Beetle) the volume/risk score was 1.  In the case of the Hine’s Emerald Dragonfly, the primary habitat of the species is generally located above waters where vessel discharges will be occurring, and thus, the likelihood of ANS introduced by regulated discharges to these areas are lower.  In the case of the Tiger Beetle, because of its life cycle and habitat, the species does not appear likely to suffer from enhanced predation or other affects caused by ANS that is introduced by vessel discharges.  

Nutrients and Other Non-Conventional and Conventional Pollutants scored 1 for all species.  For both of these categories of pollutants, the volume from vessel dischargers are expected to be low, particularly when compared to the existing volumes discharged from sewage treatment facilities and agricultural and urban runoff.  The one notable exception is graywater from cruise ships into nutrient impaired, confined waters where there is little to no flushing.  Nonetheless, the volume of these discharges is small compared to loadings originating from terrestrial sources.

Fifteen of the twenty-one species are estimated to have a higher volume/risk (2) associated with pathogen discharges.   Of the six species that are expected to have a lower volume/risk (1), two of the species, the Sensitive Joint-vetch and the Ute Ladies’ Tress are not expected to be sensitive to the types of pathogens transported in ballast water or other vessel discharges.  Another of the species, the Northern Riffleshell occurs in small streams with waters that are swiftly moving; it is unlikely that the types of vessel discharges carrying pathogens occur in these types of streams.  Likewise, the Northern Right whale is not expected to be present in areas where vessel discharges carrying potential pathogens are likely to occur.  Finally, for the reasons discussed in the ANS section above, the Emerald Hine’s Dragonfly and the Tiger Beetle are placed in the low volume/risk category for pathogens.

Eleven of the twenty-one species are estimated to have a higher volume/risk (2) associated with oil and grease discharges.  Those species that have higher volume/risk are located in areas that are more likely to have significant accumulation of oil originating from discharges incidental to the normal operation of a vessel.  For example, the West Indian Manatee lives in many of the same enclosed lagoons and waterways where there are high concentrations of both large and small vessel traffic.  Hence, the waters where the West Indian Manatee is found are likely to receive higher loadings of oil and grease.  Likewise, the Piping Plover is found in areas where oil and grease has frequently washed ashore.  While much of the discharged oil is likely not to have originated from incidental discharges, bilgewater discharges from large vessels are thought to account for some of the oily material coating bird species in areas near Plover habitat.

Six of the twenty-one species are thought to be exposed to higher volumes (2) of metal discharges from vessels.  These species are the West Indian Manatee, the Whooping Crane, the Elkhorn Coral, the Kemp’s ridley Turtle, the Shortnose Sturgeon, and the Chinook salmon. The primary sources of metals from vessels are from anti-foulant hull coatings and low levels of metals leached from piping and other surfaces on vessels.  Only vessels that spend an uninterrupted majority of their time in the water tend to have anti-foulant hull coatings.  These vessels are generally found in estuaries or the ocean, but can also be found in large freshwater bodies.  It is important to note that the discharge of metals from piping and other materials is exacerbated by contact with saltwater, which will in turn increase the loadings of metal pollutants from vessels.  And although any, single vessel does not discharge significant quantities of metals, in areas where many vessels congregate, the cumulative discharge of metals may be more notable.  Hence, the six species most likely to be exposed to higher volumes of metals from vessels are in areas where vessels are more likely to congregate, where vessels are in the water for consecutive periods, in waters where there may be limited flushing of waters and sediment, and/or in areas of saltwater environments.

Only Chinook salmon are thought to be exposed to higher volumes of TNCPs.  EPA’s determination is based on studies that show that Puget Sound Chinook Salmon have been shown to be contaminated with phthalates, a constituent of Aqueous Film Forming Foam which may be discharged from vessels.

 For each species and pollutant constituent, the scores of the four factors were summed to obtain an “effect score”, which was interpreted as follows: 4= likely insignificant, 5-6 = possibly significant, and 7-8 = greater significance.  These determinations and scores were based on the following considerations:

· The individual responses based on the species biology and sensitivity to exposure;

· The combined effects of existing threats and new exposure;

· The combined effects of limiting factors and new exposure;

· Disrupted reproduction and/or loss of reproduction; and

· The likelihood that the volume of or risk from regulated discharges could potentially impact species

The application of this analysis assures more consistent finding for each species and constituent type. It also provides an instrument from which the Services may track the basis for each finding, using the case studies (Chapter 5, Section 5.4) and other information provided in the current chapter regarding uncertainty and the steps to minimize the potential impacts of the proposed actions.  The results of the effects analysis using the effect scoring process are presented in Table 6.3 for each of the twenty one case study species.  Details of the effect scoring for three of the case study species (Chinook salmon, Ute Ladies’-Tresses orchid, and marbled murrelet) are presented below to further illustrate the process.

Chinook salmon 

ANS: Little is known about the effects of introduced species on Chinook salmon (threats are possible); Vulnerability=1. Threats via introduction of ANS are relatively low; Sensitivity=1. Ballast water treatment such as ballast water exchange and saltwater flushing have been shown to be effective in preventing the introduction of ANS from vessels, although the proposed permits do not totally eliminate the threat of spreading ANS; Minimization of Impacts =2.  Vessels are documented vectors for spreading ANS; Volume/Risk=2.  The effect score for ANS is 6 (Possibly Significant).
Nutrients: High nitrogen and phosphorus loadings, or nutrient pollution, resulting in eutrophication and oxygen depletion is stressful to aquatic life, and presumably, Chinook salmon. Migrating adult Chinook salmon in the San Joaquin River exhibited an avoidance response when dissolved oxygen was below 4.2 mg/L; Vulnerability =2. Among fish, Chinook salmon are moderately sensitive to ammonia. Sublethal concentrations of ammonia can cause malformation of trout embryos and histopathological changes as well as a reduction in their feeding.  This may, in turn, cause a reduction in their growth and survival; Sensitivity =2. The proposed VGP and RGP should effectively control or eliminate nutrient discharges from those discharges that are regulated; Minimization of Impacts =1. The loading of regulated nutrient rich discharges from vessels may be a minor contributor to eutrophication in limited circumstances, but is generally not thought to be the primary driver of eutrophication; Volume/Risk =1.   The effect score for nutrients is 6 (Possibly Significant).
Pathogens: Bacterial kidney disease (BKD) caused by Renibacterium salmoninarum has been implicated as a significant factor in the 5-year decline of the Chinook salmon populations in Lake Michigan.  BKD began in 1988, and the effects of the disease have been seen in wild Chinook salmon in Puget Sound. This disease affects the ability of juvenile Pacific salmon to migrate downstream and to survive in the ocean; Vulnerability =2. Anadromous salmonids are susceptible to a variety of pathogenic micro-organisms, including at least 30 bacteria and viruses; Sensitivity =2. The proposed VGP and RGP will reduce but not eliminate all pathogen discharges; Minimization of Impacts =2.  Vessels have been shown to be vectors for diseases which could impact the Chinook sample; Volume/Risk = 2.  The effect score for pathogens is 8 (Greater Significance).
Oil and grease: No demonstrated exposure although it may be likely; Vulnerability =1. Chinook salmon may also be adversely affected by oil-related derivatives such as polycyclic aromatic hydrocarbons (PAHs); PAH levels as low as 1 ppb can be lethal to embryos of both pink salmon and Pacific herring. Feeding of juvenile salmon can be interrupted by exposure to PAHs; Sensitivity =2. The requirements under the proposed VGP and RGP will not eliminate all discharges of oil and grease via bilgewater, although they will reduce the loadings of these pollutants in nearshore environments with heavy vessel traffic and they will require additional preventative measures to prevent oils from entering any wastestream from the vessel;  Minimization of Impacts =1.  The volume of oil, including oily mixtures, generated from vessels which operate in nearshore, estuarine, or freshwater environments may be notable in areas where there are many vessels and low levels of waterbody flushing; Volume/Risk = 2. The effect score for oil and grease is 6 (Possibly Significant).

Metals: No demonstrated exposure although exposure may be likely (avoidance is also possible); Vulnerability =1. In salmonids, the sensitivity to many metal concentrations also depends on the developmental stage.  The sensitivity of salmon species to metal toxicity is documented in the literature. Salmonids have been found to be among the most sensitive aquatic organisms to the presence of cadmium; Sensitivity =2.  The proposed VGP and RGP minimizes metal discharges by limiting the location of certain discharges which may contain metals, and requiring other best management practices that will reduce metal loadings; Minimization of Impacts =1. There may be higher volumes of metals originating from incidental discharges from vessels in Chinook salmon habitat; Volume/Risk=2.  The effect score for metals is 6 (Possibly Significant).
TNTPs: Resident Puget Sound Chinook salmon are said to be heavily contaminated with flame retardants and plasticizers called phthalates; Vulnerability =2.  These and other organic compounds have been shown to have estrogen-like effects; Sensitivity =1. The proposed VGP and RGP should effectively control or eliminate TNTP discharges since the discharge of these materials is heavily discouraged or not authorized and additional measures are required to prevent accidental introduction of TNTPs to vessel wastestreams; Minimization of Impacts =1.  Though expected to have been low, the volume of these discharges may have been/be high in areas with Chinook salmon since they are heavily contaminated with phtalates; Volume/Risk = 2. The effect score for TNTPs is 6 (Possibly Significant).

ONCPs: NMFS cited reduced water quality as potential threats to Chinook salmon. This is said to include changes to dissolved oxygen, temperature, chemical contaminant, nutrients, and suspended sediment/turbidity; Vulnerability =1. Increases in water temperature and other non-conventional pollutants such as siltation/sedimentation can have negative effects on Chinook salmon. Fine sediment can be lethal to Chinook salmon, it can fill the spaces between the rocks and gravel, burying the eggs, and preventing flowing water from reaching the eggs; Sensitivity =2.  The inspection and corrective action portions of the proposed VGP will make it more likely that potential sources of these pollutants are identified and cleaned before discharge: furthermore, many of the effluent limits in the permit will also reduce discharges of ONCPs.  Nonetheless, some of the permit terms are not specifically designed for ONCPs, and the effect on these discharges is uncertain (though expected to be effective) Minimization of Impacts = 2. The volume of ONCPs from vessels is generally low and should have limited impact in waters with high flushing; Volume/Risk = 1. The effect score for ONCPs is 6 (Possibly Significant).

Ute Ladies'-Tresses
ANS: Negative impacts from competition by aggressive, non-native weed species is the most frequently cited potential threat to Ute Ladies’-Tresses; Vulnerability =2. Besides direct competition, non-native species can alter community structure and dynamics; Sensitivity =2. The proposed permits do not totally eliminate the threat of spreading ANS; Minimization of Impacts =2.  Vessels are documented vectors for spreading ANS; Volume/Risk=2.. The effect score for ANS is 8 (Greater Significance).

Nutrients: Data describing the toxicological effects of nutrients on the Ute Ladies’ Tresses orchid are limited; those data that do exist are often anecdotal and in many cases highlight the positive effects of nutrients on the growth of the orchid; Vulnerability =1 and Sensitivity =1. The proposed VGP and RGP should effectively control or eliminate nutrient discharges from those discharges that are regulated; Minimization of Impacts =1. The loading of regulated nutrient rich discharges from vessels may be a minor contributor to eutrophication in limited circumstances, but is generally not thought to be the primary driver of eutrophication; Volume/Risk =1.   The effect score is 4 (Likely Insignificant).

Pathogens: There are little, if any, existing data concerning effects of pathogens on the Ute Ladies’-Tresses orchid; Vulnerability =1 and Sensitivity =1. The proposed VGP and RGP will reduce but not eliminate all pathogen discharges; Minimization of Impacts =2.  Though vessels have been shown to be vectors for diseases, they are less likely to transport diseases which would affect the Ute Ladies’-Tresses; Volume/Risk = 1.  The effect score is  5 (Possibly Significant).

Oil and Grease: There are little, if any, existing data concerning effects of oil and grease on the Ute Ladies’-Tresses orchid. Vulnerability =1 and Sensitivity =1. The requirements under the proposed VGP and RGP will not eliminate all discharges of oil and grease via bilgewater, although they will reduce the loadings of these pollutants in nearshore environments with heavy vessel traffic and they will require additional preventative measures to prevent oils from entering any wastestream from the vessel;  Minimization of Impacts =1.  The volume of oil, including oily mixtures, is expected to be lower in areas where Ute Ladies’-Tresses are found; Volume/Risk = 1. The effect score  is 5 (Possibly Significant).
Metals: There are little, if any, existing data concerning effects of metals on the Ute Ladies’-Tresses orchid. Vulnerability =1 and Sensitivity =1. Minimization of impacts from metals has been discussed above. The effect score is 3 (Likely Insignificant).

TNTPs: There are little, if any, existing data concerning effects of TNTPs on the Ute Ladies’-Tresses orchid. However, polluted runoff downstream of a sewage treatment plant along the Uinta River and below a campground along the Snake River in Idaho may have negative impacts on two small Ute Ladies’-Tresses sites; Vulnerability =2 and Sensitivity =2. The proposed VGP and RGP should effectively control or eliminate TNTP discharges since the discharge of these materials is heavily discouraged or not authorized and additional measures are required to prevent accidental introduction of TNTPs to vessel wastestreams; Minimization of Impacts =1.  The volume of these discharges is expected to be low since most are currently prohibited from being discharged into waters subject to this permit; Volume/Risk = 1. The effect score for TNTPs is 6 ( Possibly Significant).

ONCPs: There are little, if any, existing data concerning effects of ONCPs on the Ute Ladies’-Tresses orchid. V=1 and Sensitivity =1. The inspection and corrective action portions of the proposed VGP will make it more likely that potential sources of these pollutants are identified and cleaned before discharge: furthermore, many of the effluent limits in the permit will also reduce discharges of ONCPs.  Nonetheless, some of the permit terms are not specifically designed for ONCPs, and the effect on these discharges is uncertain (though expected to be effective) Minimization of Impacts = 2. The volume of ONCPs from vessels is generally low and should have limited impact in waters with high flushing; Volume/Risk = 1. The effect score is 5 (Possibly Significant).

Marbled murrelets

ANS: The effects of aquatic nuisance species (ANS) on marbled murrelets are not addressed in the literature; Vulnerability =1. Aquatic nuisance species have yet to be introduced, but ANS could affect the food web in marbled murrelet foraging areas in unpredictable ways, either negative or positive; Sensitivity =1. The proposed permits do not totally eliminate the threat of spreading ANS, although ANS that compete with Marbled Murrelet directly are less likely to be transported by vessels (impacting the murrelets’ food sources is the primary concern); Minimization of Impacts =2.  Vessels are documented vectors for spreading ANS; Volume/Risk=2.  The effect score is 6 (Possibly Significant).

Nutrients: No specific nutrient toxicity data is available for marbled murrelets or any close relatives; Vulnerability =1 and Sensitivity =1. The proposed VGP and RGP should effectively control or eliminate nutrient discharges from those discharges that are regulated; Minimization of Impacts =1. The loading of regulated nutrient rich discharges from vessels may be a minor contributor to eutrophication in limited circumstances, but is generally not thought to be the primary driver of eutrophication; Volume/Risk =1.   The effect score is 4 (Likely Insignificant).

Pathogens: Marbled murrelets have not been the subject of any disease studies, nor have any diseases been documented to cause mortality in murrelets; Vulnerability =1. Numerous populations of seabirds have been affected by a recent emergence of bacterial, parasitic, and viral diseases, and biotoxins from algal blooms; Sensitivity =2. The proposed VGP and RGP will reduce but not eliminate all pathogen discharges; Minimization of Impacts =2.  Vessels have been shown to be vectors for diseases which could impact the Marbled Murrelet or its food sources; Volume/Risk = 2. The effect score is 7 (Greater Significance).

Oil and Grease: The marbled murrelet has the highest oil vulnerability index of sea birds in the Alaska region; Vulnerability =2. The mortality of seabirds as the result of large oils spills has been well documented around the world. Chronic oil pollution is known to cause mortality of marbled murrelets.  Reports of dead, oiled murrelets found on Pacific coast beaches separate from large or medium oil spills can be found in the literature; Sensitivity =2. The requirements under the proposed VGP and RGP will not eliminate all discharges of oil and grease via bilgewater, although they will reduce the loadings of these pollutants in nearshore environments with heavy vessel traffic and they will require additional preventative measures to prevent oils from entering any wastestream from the vessel;  Minimization of Impacts =1.  The volume of oil, including oily mixtures, generated from vessels which operate in nearshore, estuarine, or freshwater environments may be notable in areas where there are many vessels and low levels of waterbody flushing; Volume/Risk = 2. The effect score is 7 (Greater Significance).
Metals: No specific toxicity data for metals is available for marbled murrelets or any close relatives; Vulnerability =1. Murrelets, like many other fish-eating birds, are believed to be susceptible to reproductive impairment due to the bioaccumulation of heavy metals such as cadmium, arsenic, mercury, lead, selenium, and zinc;  Sensitivity =2. The proposed VGP and RGP minimizes metal discharges by limiting the location of certain discharges which may contain metals, and requiring other best management practices that will reduce metal loadings; Minimization of Impacts =1. There are likely to be lower levels of metals generated from vessels that impact Marbled murrelet habitat; Volume/Risk=1.The effect score is 5 (Possibly Significant).

TNTPs: No specific toxicity data for TNTPs is available for marbled murrelets or any close relatives, and no specific tissue residue or reproductive studies have been conducted on marbled murrelets; Vulnerability =1. Marbled murrelets are believed to be at risk to reproductive impairment due to the bioaccumulation of persistent organochlorine pollutants including pesticides, herbicides, polychlorinatedbiphenyls, polychlorinated dibenzo-dioxins (PCDDs), and polychlorinated dibenzo-furans; Sensitivity =2. The proposed VGP and RGP should effectively control or eliminate TNTP discharges since the discharge of these materials is heavily discouraged or not authorized and additional measures are required to prevent accidental introduction of TNTPs to vessel wastestreams; Minimization of Impacts =1.  The volume of these discharges is expected to be low since most are currently prohibited from being discharged into waters subject to this permit; Volume/Risk = 1. The effect score for TNTPs is 6 ( Possibly Significant). The effect score is 5 (Possibly Significant).

ONCPs- No data is available for the target ONCPs as related to marbled murrelets.  Since this murrelets species nests in trees up to 50 kilometers from coast and feeds in widely dispersed forage areas, no affect from these factors would be expected. Vulnerability =1 and Sensitivity =1 The inspection and corrective action portions of the proposed VGP will make it more likely that potential sources of these pollutants are identified and cleaned before discharge: furthermore, many of the effluent limits in the permit will also reduce discharges of ONCPs.  Nonetheless, some of the permit terms are not specifically designed for ONCPs, and the effect on these discharges is uncertain (though expected to be effective) Minimization of Impacts = 2. The volume of ONCPs from vessels is generally low and should have limited impact in waters with high flushing; Volume/Risk = 1.. The effect score is 5 (Possibly Significant).
The effects analysis summary for the twenty-one listed species and seven constituent types are assumed to be representative of the broader list of aquatic and aquatic-dependent species and the regulated contaminants to which this BE applies. The rationale for this approach and the justification for these assumptions is presented in Section 6.1.2. Since the action area for the proposed general permits includes “waters of the United States”, the effect scores do not distinguish between pollutants discharged by commercial versus recreational vessels, nor between the efficacy of measures contained in the VGP and RGP. Although it may be possible to make these distinctions in several of the species case studies, this was not done in order to preserve the representativeness of the listed species to the broader list of aquatic and aquatic-dependent species, which could inhabit waters receiving discharges from either commercial and/or recreational vessels.

Inspection of Table 6.3 reveals that only two listed species (Hine’s Emerald dragonfly and Northeastern Beach Tiger Beetle) had no discharge pollutant constituents with an effect score of 7 or 8 (“Greater Significance”). Thirteen listed species had one discharge pollutant constituents with a “Greater Significance” score, and six listed species had 2 or more discharge pollutant constituents with “Greater Significance” scores. The results of the effects analysis for 21 listed species demonstrates in general that there may be potential impacts of regulated vessel discharges on some species. Therefore, the Agency has found that listed aquatic and aquatic-dependent species and their critical habitat may be affected as a direct or indirect result of the proposed actions and their interrelated or interdependent actions. To translate these effect scores into determinations for the listed species and/or designated critical habitat in the action area, scores of 4 though 6 were translated into “May affect – not likely to adversely affect” and scores of 7 and 8 were translated into “May affect”.  EPA has made “may affect” determinations for all listed species and/or designated critical habitat in the action area, with the exception of those listed in Appendix B (e.g., species which have limited exposure of all important life stages to “waters of the United States”).
Table 6.3  Effects analysis summary for the twenty-one listed species and seven constituent types assumed representative of the broader list of aquatic and aquatic-dependent species and contaminants for the proposed actions to which this BE applies.

	Species
	Saltwater vs. Freshwater Exposure
	Order
	Results of Effects Analysis

	
	
	
	ANS
	Nutrients
	Pathogens
	Oil and Grease
	Metals
	Toxic and Non. Conv
	Other Non-Convetion and Convential

	
	
	Family
	
	
	
	
	
	
	

	Mammals – Inland – Herbivore

	Manatee, West Indian

Trichechus manatus
	FW, SW
	Sirenia

Trichechidae
	Vul.=1

Sens.=1

Min.=2

V/R = 2

EFFECT=6

(Possibly Significant)
	Vul.=2

Sens.=2

Min.=1

V/R = 1

 EFFECT=6

(Possibly Significant)
	Vul.=2

Sens.=2

Min.=2

V/R = 2

EFFECT=8

(Greater Significance)
	Vul.=1

Sens.=1

Min.=2

V/R = 2

EFFECT=6

(Possibly Significant)
	Vul.=2

Sens.=1

Min.=1

V/R = 2

EFFECT=6

(Possibly Significant)
	Vul.=1

Sens.=1

Min.=1

V/R = 1

EFFECT=4

(Likely Insignificant)
	Vul.=1

Sens.=1

Min.=2

V/R = 1

EFFECT=5

(Possibly Significant)

	Mammals – Marine – Pelagic – Invertivore

	Whale, northern right

Eubalaena glacialis
	SW
	Cetacea

Balaenidae
	Vul.=1

Sens.=2

Min.=2

V/R = 2

EFFECT=7

(Greater Significance)
	Vul.=1

Sens.=1

Min.=1

V/R = 1

EFFECT=4

(Likely Insignificant)
	Vul.=1

Sens.=1

Min.=2

V/R = 1

EFFECT=5

(Possibly Significant)
	Vul.=1

Sens.=1

Min.=2

V/R = 1

EFFECT=5

(Possibly Significant)
	Vul.=1

Sens.=1

Min.=1

V/R = 1

EFFECT=4

(Likely Insignificant)
	Vul.=1

Sens.=1

Min.=1

V/R = 1

EFFECT=4

(Likely Insignificant)
	Vul.=1

Sens.=1

Min.=2

V/R = 1

EFFECT=5

(Possibly Significant)

	Mammals – Marine – Pelagic – Piscivore

	Seal, Hawaiian monk

Monachus schauinslandi
	SW
	Carnivora

Phocidae
	Vul.=1

Sens.=1

Min.=2

V/R = 2

EFFECT=6

(Possibly Significant)
	Vul.=2

Sens.=2

Min.=1

V/R = 1

EFFECT=6

(Possibly Significant)
	Vul.=2

Sens.=2

Min.=2

V/R = 2

EFFECT=8

(Greater Significance)
	Vul.=1

Sens.=2

Min.=1

V/R = 2

EFFECT=6

(Possibly Significant)
	Vul.=1

Sens.=1

Min.=1

V/R = 1

EFFECT=4

(Likely Insignificant)
	Vul.=1

Sens.=1

Min.=1

V/R = 1

EFFECT=4

(Likely Insignificant)
	Vul.=1

Sens.=1

Min.=2

V/R = 1

EFFECT=5

(Possibly Significant)

	Birds – Inland - Piscivore

	Crane, whooping

Grus americana
	FW
	Gruiformes

Gruidae
	Vul.=1

Sens.=2

Min.=2

V/R = 2

EFFECT=7

(Greater Significance)
	Vul.=1

Sens.=1

Min.=1

V/R = 1

EFFECT=4

(Likely Insignificant)
	Vul.=2

Sens.=2

Min.=2

V/R = 2

EFFECT=8

(Greater Significance)
	Vul.=2

Sens.=2

Min.=1

V/R = 2

EFFECT=7

(Greater Significance)
	Vul.=2

Sens.=1

Min.=1

V/R = 2

EFFECT=6

(Possibly Significant)
	Vul.=1

Sens.=2

Min.=1

V/R = 1

EFFECT=5

(Possibly Significant)
	Vul.=1

Sens.=1

Min.=2

V/R = 1

EFFECT=5

(Possibly Significant)

	Birds – Shore - Invertivore

	Plover, piping

Charadrius melodus
	SW, FW
	Charadriiformes

Charadriidae
	Vul.=1

Sens.=1

Min.=2

V/R = 2

EFFECT=6

(Possibly Significant)
	Vul.=1

Sens.=1

Min.=1

V/R = 1

EFFECT=4

(Likely Insignificant)
	Vul.=2

Sens.=2

Min.=2

V/R = 2

EFFECT=8

(Greater Significance)
	Vul.=2

Sens.=1

Min.=1

V/R = 2

EFFECT=6

(Possibly Significant)
	Vul.=2

Sens.=1

Min.=1

V/R = 1

EFFECT=5

(Possibly Significant)
	Vul.=1

Sens.=1

Min.=1

V/R = 1

EFFECT=4

(Likely Insignificant)
	Vul.=1

Sens.=1

Min.=2

V/R = 1

EFFECT=5

(Possibly Significant)

	Birds - Marine - Pelagic - Piscivore

	Murrelet, marbled

Brachyramphus marmoratus
	SW (some FW)
	Charadriiformes

Alcidae
	Vul.=1

Sens.=1

Min.=2

V/R = 2

EFFECT=6

(Possibly Significant)
	Vul.=1

Sens.=1

Min.=1

V/R = 1

EFFECT=4

(Likely Insignificant)
	Vul.=1

Sens.=2

Min.=2

V/R = 2

EFFECT=7

(Greater Significance)
	Vul.=2

Sens.=2

Min.=1

V/R = 2

EFFECT=7

(Greater Significance)
	Vul.=1

Sens.=2

Min.=1

V/R = 1

EFFECT=5

(Possibly Significant)
	Vul.=1

Sens.=2

Min.=1

V/R = 1

EFFECT=5

(Possibly Significant)
	Vul.=1

Sens.=1

Min.=2

V/R = 1

EFFECT=5

(Possibly Significant)

	Reptiles - Marine - Benthic - Invertivore

	Turtle, Kemp's ridley

Lepidochelys kempii
	SW
	Testudines

Cheloniidae
	Vul.=1

Sens.=1

Min.=2

V/R = 2

EFFECT=6

(Possibly Significant)
	Vul.=1

Sens.=2

Min.=1

V/R = 1

FFECT=5

(Possibly Significant)
	Vul.=1

Sens.=2

Min.=2

V/R = 2

EFFECT=7

(Greater Significance)
	Vul.=1

Sens.=2

Min.=1

V/R = 2

EFFECT=6

(Possibly Significant)
	Vul.=1

Sens.=2

Min.=1

V/R = 2

EFFECT=6

(Possibly Significant)
	Vul.=1

Sens.=2

Min.=1

V/R = 1

EFFECT=5

(Possibly Significant)
	Vul.=1

Sens.=1

Min.=2

V/R = 1

EFFECT=5

(Possibly Significant)

	Amphibian – Inland - Invertivore

	Frog, Columbia spotted

Rana luteiventris
	FW
	Anura

Ranidae
	Vul.=2

Sens.=2

Min.=2

V/R = 2

EFFECT=8

(Greater Significance)
	Vul.=1

Sens.=2

Min.=1

V/R = 1

EFFECT=5

(Possibly Significant)
	Vul.=2

Sens.=2

Min.=2

V/R = 2

EFFECT=8

(Greater Significance)
	Vul.=1

Sens.=1

Min.=2

V/R = 1

EFFECT=5

(Possibly Significant)
	Vul.=2

Sens.=2

Min.=1

V/R = 1

EFFECT=6

(Greater Significance)
	Vul.=1

Sens.=2

Min.=1

V/R = 1

EFFECT=5

(Possibly Significant)
	Vul.=1

Sens.=1

Min.=2

V/R = 1

EFFECT=5

(Possibly Significant)

	Fish - Inland - Pelagic - Invertivore

	Smelt, delta

Hypomesus transpacificus
	SW
	Cypriniformes

Osmeridae
	Vul.=1

Sens.=2

Min.=2

V/R = 2

EFFECT=7

(Greater Significance)
	Vul.=1

Sens.=2

Min.=1

V/R = 1

EFFECT=5

(Possibly Significant)
	Vul.=1

Sens.=1

Min.=2

V/R = 2

EFFECT=6

(Possibly Significant)
	Vul.=1

Sens.=1

Min.=2

V/R = 2

EFFECT=6

(Possibly Significant)
	Vul.=1

Sens.=2

Min.=1

V/R = 1

EFFECT=5

(Possibly Significant)
	Vul.=1

Sens.=1

Min.=1

V/R = 1

EFFECT=4

(Likely Insignificant)
	Vul.=1

Sens.=1

Min.=2

V/R = 1

EFFECT=5

(Possibly Significant)

	Fish - Inland - Benthopelagic - Herbivore

	Minnow, Rio Grande silvery

Hybognathus amarus
	FW
	Cypriniformes Cyprinidae
	Vul.=1

Sens.=2

Min.=2

V/R = 2

EFFECT=7

(Greater Significance)
	Vul.=2

Sens.=2

Min.=1

V/R = 1

EFFECT=6

(Possibly Significant)
	Vul.=1

Sens.=2

Min.=2

V/R = 2

EFFECT=7

(Greater Significance)
	Vul.=1

Sens.=1

Min.=1

V/R = 1

EFFECT=4

(Likely Insignificant)
	Vul.=1

Sens.=2

Min.=1

V/R = 1

EFFECT=5

(Possibly Significant)
	Vul.=1

Sens.=1

Min.=1 

V/R = 1

EFFECT=4

(Likely Insignificant)
	Vul.=1

Sens.=1

Min.=2

V/R = 1

EFFECT=5

(Possibly Significant)

	Fish - Inland - Benthopelagic - Invertivore

	Shiner, Topeka

Notropis topeka (=tristis)
	FW
	Cypriniformes Cyprinidae
	Vul.=2

Sens.=2

Min.=2

V/R = 2

EFFECT=8

(Greater Significance)
	Vul.=2

Sens.=2

Min.=1

V/R = 1

EFFECT=6

(Possibly Significant)
	Vul.=1

Sens.=1

Min.=2

V/R = 2

EFFECT=6

(Possibly Significant)
	Vul.=1

Sens.=1

Min.=1

V/R = 1

EFFECT=4

(Likely Insignificant)
	Vul.=1

Sens.=2

Min.=1

V/R = 1

EFFECT=5

(Possibly Significant)
	Vul.=1

Sens.=2

Min.=1

V/R = 1

EFFECT=5

(Possibly Significant)
	Vul.=1

Sens.=1

Min.=2

V/R = 1

EFFECT=5

(Possibly Significant)

	Fish - Inland - Benthic - Invertivore

	Sturgeon, shortnose

Acipenser brevirostrum
	FW
	Acipenseriformes Acipenseridae
	Vul.=1

Sens.=2

Min.=2

V/R = 2

EFFECT=7

(Greater Significance)
	Vul.=2

Sens.=1

Min.=1

V/R = 1

EFFECT=5

(Possibly Significant)
	Vul.=1

Sens.=2

Min.=2

V/R = 2

EFFECT=7

(Greater Significance)
	Vul.=1

Sens.=1

Min.=1

V/R = 2

EFFECT=5

(Possibly Significant)
	Vul.=1

Sens.=2

Min.=1

V/R = 2

EFFECT=6

(Possibly Significant)
	Vul.=1

Sens.=2

Min.=1

V/R = 1

EFFECT=5

(Possibly Significant)
	Vul.=2

Sens.=2

Min.=2

V/R = 1

EFFECT=7

(Greater Significance)

	Fish - Marine - Benthopelagic - Piscivore

	Salmon, Chinook

Oncorhynchus tshawytscha
	SW (adult)

FW (egg and juvenile)
	Salmoniformes

Salmonidae
	Vul.=1

Sens.=1

Min.=2

V/R = 2

EFFECT=6

(Possibly Significant)
	Vul.=2

Sens.=2

Min.=1

V/R = 1

EFFECT=6

(Possibly Significant)
	Vul.=2

Sens.=2

Min.=2

V/R = 2

EFFECT=8

(Greater Significance)
	Vul.=1

Sens.=2

Min.=1

V/R = 2

EFFECT=6

(Greater Significance)
	Vul.=1

Sens.=2

Min.=1

V/R = 2

EFFECT=6

(Possibly Significant)
	Vul.=2

Sens.=1

Min.=1

V/R = 2

EFFECT= 6

(Possibly Significant)
	Vul.=1

Sens.=2

Min.=2

V/R = 1

EFFECT=6

(Possibly Significant)

	Insect – Inland - Invertivore

	Dragonfly, Hine's emerald

Somatochlora hineana
	FW
	Odonata

Corduliidae
	Vul.=1

Sens.=1

Min.=2

V/R = 1

EFFECT=5

(Possibly Significant)
	Vul.=1

Sens.=1

Min.=1

V/R = 1

EFFECT=4

(Likely Insignificant)
	Vul.=1

Sens.=1

Min.=2 

V/R = 1

EFFECT=5

(Possibly Significant)
	Vul.=1

Sens.=1

Min.=1

V/R = 1

EFFECT=4

(Likely Insignificant)
	Vul.=1

Sens.=1

Min.=1

V/R = 1

EFFECT=4

(Likely Insignificant)
	Vul.=1

Sens.=1

Min.=1

V/R = 1

EFFECT=4

(Likely Insignificant)
	Vul.=1

Sens.=1

Min.=2

V/R = 1

EFFECT=5

(Possibly Significant)

	Insect – Shore - Invertivore

	Tiger beetle, northeastern beach

Cicindela dorsalis dorsalis
	SW
	Coleoptera

Cicindelidae
	Vul.=1

Sens.=2

Min.=2 

V/R = 1

EFFECT=6

(Possibly Significant)
	Vul.=1

Sens.=1

Min.=1

V/R = 1

EFFECT=4

(Likely Insignificant)
	Vul.=1

Sens.=1

Min.=2

V/R = 1

EFFECT=5

(Possibly Significant)
	Vul.=2

Sens.=1

Min.=1

V/R = 2

EFFECT=6

(Possibly Significant)
	Vul.=1

Sens.=1

Min.=1

V/R = 1

EFFECT=4

(Likely Insignificant)
	Vul.=1

Sens.=1

Min.=1

V/R = 1

EFFECT=4

(Likely Insignificant)
	Vul.=1

Sens.=2

Min.=2

V/R = 1

EFFECT=6

(Possibly Significant)

	Crustacean – Inland - Detritivore

	Shrimp, California freshwater

Syncaris pacifica
	FW
	Decapoda

Atyidae
	Vul.=2

Sens.=2

Min.=2

V/R = 2

EFFECT=8

(Greater Significance)
	Vul.=1

Sens.=2

Min.=1

V/R = 1

EFFECT=5

(Possibly Significant)
	Vul.=1

Sens.=1

Min.=2

V/R = 2

EFFECT=6

(Possibly Significant)
	Vul.=1

Sens.=2

Min.=2

V/R = 1

EFFECT=6

(Possibly Significant) 
	Vul.=1

Sens.=1

Min.=1

V/R = 1

EFFECT=4

(Likely Insignificant)
	Vul.=2

Sens.=1

Min.=1

V/R = 1

EFFECT=5

(Possibly Significant)
	Vul.=1

Sens.=2

Min.=2

V/R = 1

EFFECT=6

(Possibly Significant)

	Snail – Inland – Detritivore/Herbivore

	Riversnail, Anthony's

Athearnia anthonyi
	FW
	Neotaenioglossa Hydrobiidae
	Vul.=1

Sens.=2

Min.=2

V/R = 2

EFFECT=7

(Greater Significance)
	Vul.=1

Sens.=2

Min.=1

V/R = 1

EFFECT=5

(Possibly Significant)
	Vul.=1

Sens.=1

Min.=2

V/R = 2

EFFECT=6

(Possibly Significant)
	Vul.=1

Sens.=1

Min.=1

V/R = 2

EFFECT=6

(Possibly Significant)
	Vul.=1

Sens.=1

Min.=1

V/R = 1

EFFECT=4

(Likely Insignificant)
	Vul.=1

Sens.=1

Min.=1

V/R = 1

EFFECT=4

(Likely Insignificant)
	Vul.=1

Sens.=1

Min.=2

V/R = 1

EFFECT=5

(Possibly Significant)

	Bivalve Mollusks – Inland- Adult Food Habits Detritivore

	Riffleshell, northern

Epioblasma torulosa rangiana
	FW
	Unionoida

Unionidae
	Vul.=2

Sens.=2

Min.=2

V/R = 2

EFFECT=8

(Greater Significance)
	Vul.=1

Sens.=2

Min.=1

V/R = 1

EFFECT=5

(Possibly Significant)
	Vul.=1

Sens.=1

Min.=2

V/R = 1

EFFECT=5

(Possibly Significant)
	Vul.=1

Sens.=1

Min.=2

V/R = 1

EFFECT=5

(Possibly Significant)
	Vul.=1

Sens.=2

Min.=1

V/R = 1

EFFECT=5

(Possibly Significant)
	Vul.=1

Sens.=1

Min.=1

V/R = 1

EFFECT=4

(Likely Insignificant)
	Vul.=1

Sens.=2

Min.=2

V/R = 1

EFFECT=6

(Possibly Significant)

	Corals – Marine Invertivore

	Coral, elkhorn

Acropora palmata
	SW
	Scleractinia

Acroporidae
	Vul.=2

Sens.=2

Min.=2

V/R = 2

EFFECT=8

(Greater Significance)
	Vul.=2

Sens.=2

Min.=1

V/R = 1

EFFECT=6

(Possibly Significant)
	Vul.=2

Sens.=2

Min.=2

V/R = 2

EFFECT=8

(Greater Significance)
	Vul.=2

Sens.=2

Min.=2

V/R = 2

EFFECT=8

(Greater Significance)
	Vul.=2

Sens.=1

Min.=1

V/R = 2

EFFECT=6

(Possibly Significant)
	Vul.=1

Sens.=2

Min.=1

V/R = 1

EFFECT=5

(Possibly Significant)
	Vul.=2

Sens.=2

Min.=2

V/R = 1

EFFECT=7

(Greater Significance)

	Plants - Inland

	Joint-vetch, sensitive

Aeschynomene virginica
	FW, SW
	Fabales

Fabaceae
	Vul.=1

Sens.=2

Min.=2

V/R = 2

EFFECT=7

(Greater Significance)
	Vul.=1

Sens.=1

Min.=1

V/R = 1

EFFECT=4

(Likely Insignificant)
	Vul.=2

Sens.=1

Min.=2

V/R = 1

EFFECT=6

(Possibly Significant)
	Vul.=1

Sens.=1

Min.=2

V/R = 1

EFFECT=4

(Possibly Significant)
	Vul.=1

Sens.=1

Min.=1

V/R = 1

EFFECT=4

(Likely Insignificant)
	Vul.=1

Sens.=1

Min.=1

V/R = 1

EFFECT=4

(Likely Insignificant)
	Vul.=1

Sens.=1

Min.=2

V/R = 1

EFFECT=5

(Possibly Significant)

	Ladies'-tresses, Ute

Spiranthes diluvialis
	FW
	Orchidales

Orchidaceae
	Vul.=2

Sens.=2

Min.=2

V/R = 2

EFFECT=8

(Greater Significance)
	Vul.=1

Sens.=1

Min.=1

V/R = 1

EFFECT=4

(Likely Insignificant)
	Vul.=1

Sens.=1

Min.=2

V/R = 1

EFFECT=5

(Possibly Significant)
	Vul.=1

Sens.=1

Min.=2

V/R = 1

EFFECT=5

(Possibly Significant)
	Vul.=1

Sens.=1

Min.=1

V/R = 1

EFFECT=4

(Likely Insignificant)
	Vul.=2

Sens.=2

Min.=1

V/R = 1

EFFECT=6

(Possibly Significant)
	Vul.=1

Sens.=1

Min.=2

V/R = 1

EFFECT=5

(Possibly Significant)


6.4 CRITICAL HABITAT ANALYSIS SUMMARY
In this section, EPA analyzed the proposed actions’ effects on species’ designated critical habitat by assessing the potential exposure of the habitat’s various physical and biological features (i.e., constituent elements) to the effects from the regulated vessel discharges.  As with the species analysis, EPA used the best scientific and commercial information available to determine if any of the pollutant discharges regulated by the proposed permits will result in the destruction or modification of designated critical habitat within the action area.  

Constituent elements (CEs) are physical and biological features of designated or proposed critical habitat essential to the conservation of the species.  In general, each endangered species has CEs. These elements may include:

· space for individual and population growth and for normal behavior; 

· food, water, air, light, minerals, or other nutritional or physiological requirements; 

· cover or shelter; 

· sites for breeding, reproduction, and rearing (or development) of offspring; and 
· habitats that are protected from disturbance, or are representative of the historic geographical and ecological distributions of a species. 
EPA determined the CEs for federally-listed species using the Federal Register notice listing the species’ designated critical habitat.
Table 6.4 links the vessel discharge pollutant groups to the CEs for the twenty-one representative species. The CEs are species-specific and relatively descriptive. Table 6.4 also connects these CEs with the seven vessel discharge constituent and contaminants regulated by the proposed permits. Vessel discharge pollutant constituents that impact a CE are noted by an “x” in the table.  EPA notes that as the effects analysis for the representative species was conducted at a regional level, so too was the analysis of impacts to the species critical habitat.
 SEQ CHAPTER \h \r 1EPA has determined that the following CEs may be affected by the proposed actions: water quality, food, and riparian vegetation.  These three primary constituent elements are addressed under the assessment of listed species; EPA assumes that assessing effects on plants is sufficient for assessing effects on riparian vegetation.  Accordingly, where EPA has made a “may affect” determination for a listed or proposed species, EPA also made a “may modify” determination for its critical habitat.

Table 6.4. Crosswalk of the twenty-one case study species (assumed representative of the broader list of aquatic and aquatic-dependent species) and their constituent elements (CEs) with the seven constituent and contaminants for the proposed actions to which this BE applies. Vessel discharge pollutant constituents that impact a CE are noted by an “x” in the table.

	Species
	FWS Region
	Saltwater vs. Freshwater Exposure
	Order
	Results of Effects Analysis

	
	
	
	
	ANS
	Nutrients
	Pathogens
	Oil and Grease
	Metals
	TNTPs
	ONCPs

	
	
	
	Family
	
	
	
	
	
	
	

	Mammals – Inland – Herbivore

	Manatee, West Indian

Trichechus manatus
	2, 4 & 5
	FW, SW
	Sirenia

Trichechidae
	No CEs were listed in the Federal Register notice where critical habitat was designated for the West Indian Manatee.

	Mammals – Marine – Pelagic – Invertivore

	Whale, northern right

Eubalaena glacialis
	1 & 7
	SW
	Cetacea

Balaenidae
	

	CE: Species of large zooplankton in areas where Right whale are known or believed to feed.
	x
	
	
	x
	x
	x
	

	Mammals – Marine – Pelagic – Piscivore

	Seal, Hawaiian monk

Monachus schauinslandi
	1
	SW
	Carnivora

Phocidae
	No CEs were listed in the Federal Register notice where critical habitat was designated for the Hawaiian monk seal.

	Birds – Inland - Piscivore

	Crane, whooping

Grus americana
	2
	FW
	Gruiformes

Gruidae
	No CEs were listed in the Federal Register notice where critical habitat was designated for the whooping crane.

	Birds – Shore - Invertivore

	Plover, piping

Charadrius melodus
	3, 4, 5 & 6
	SW, FW
	Charadriiformes

Charadriidae
	

	CE: Found on Great Lakes islands and mainland shorelines that support open, sparsely vegetated sandy habitats, such as sand spits or sand beaches
	
	
	
	
	
	
	

	CE: Wide, un-forested systems of dunes and inter-dune wetlands
	
	
	
	
	
	
	

	CE: Total shoreline length of at least 0.12 miles of gently sloping, sparsely vegetated (less than 50 percent herbaceous and low woody cover) sand beach with a total beach area of at least 5 acres.
	
	
	
	
	
	
	

	Birds - Marine - Pelagic - Piscivore

	Murrelet, marbled

Brachyramphus marmoratus
	1 & 7
	SW (some FW)
	Charadriiformes

Alcidae
	

	CE: Forested stands containing trees with potential nesting platforms
	
	
	
	
	
	
	

	CE: The surrounding forested areas within 0.5 mi (0.8 km) of these stands with a canopy height of at least one-half the site-potential tree height.
	
	
	
	
	
	
	

	Reptiles - Marine - Benthic - Invertivore

	Turtle, Kemp's ridley

Lepidochelys kempii
	2
	SW
	Testudines

Cheloniidae
	No CEs were listed in the Federal Register notice where critical habitat was designated for the Kemp’s ridley turtle.

	Fish - Inland - Pelagic - Invertivore

	Smelt, delta

Hypomesus transpacificus
	8
	SW
	Cypriniformes

Osmeridae
	

	CE: Shallow, fresh or slightly brackish backwater sloughs and edgewaters for spawning; spawning areas also must provide suitable water quality (i.e., low “concentrations of pollutants) and substrates for egg attachment (e.g., submerged tree roots and branches and emergent vegetation)
	x
	x
	
	x
	x
	x
	x

	CE: The Sacramento and San Joaquin Rivers and their tributary channels must be protected from physical disturbance (e.g., sand and gravel mining, diking, dredging, and levee or bank protection and maintenance) and flow disruption (e.g.. water diversions that result in entrainment and in-channel barriers or tidal gates); 
	
	
	
	
	
	
	

	CE:  Maintenance of a 2 ppt isohaline according to the historical salinity conditions and suitable water quality (low concentrations of pollutants) within the estuary is necessary to provide delta smelt larvae and juveniles a shallow, protective, food-rich environment in which to mature to adulthood.
	
	x
	
	x
	x
	x
	x

	CE: Adult delta smelt must be provided unrestricted access to suitable spawning habitat in a period that may extend from December to July.
	
	
	
	
	
	
	

	Fish - Inland - Benthopelagic - Herbivore

	Minnow, Rio Grande silvery

Hybognathus amarus
	2
	FW
	Cypriniformes Cyprinidae
	

	CE: A hydrologic regime that provides sufficient flowing water with low to moderate currents capable of forming and maintaining a diversity of aquatic habitats, such as, but not limited to the following:  Backwaters (a body of water connected to the main channel, but with no  appreciable flow), shallow side channels, pools (the deeper portion of the river with slower relative velocity), eddies (pools of water moving in different directions than the main current in the river channel), and runs (flowing water in the river channel without obstructions) of varying depth and velocity--all of which are  necessary for each of the particular silvery minnow life-history stages  in appropriate seasons. 
	
	
	
	
	
	
	

	CE: The presence of low-velocity habitat (including eddies created by debris piles, pools, or backwaters, or other refuge habitat (e.g., connected oxbows or braided channels)) within unimpounded stretches of flowing water of sufficient length (i.e., river miles) that provide a variety of habitats with a wide range of depth and velocities
	
	
	
	
	
	
	

	CE: Substrates of predominantly sand or silt
	
	
	
	
	
	
	x

	CE: Water of sufficient quality to maintain natural, daily, and  seasonally variable water temperatures in the approximate range of  greater than 1ºC (35ºF) and less than 30ºC (85ºF)  and reduce degraded water quality conditions (decreased dissolved oxygen, increased pH, etc.).
	
	x
	
	x
	x
	x
	x

	Fish - Inland - Benthopelagic - Invertivore

	Shiner, Topeka

Notropis topeka (=tristis)
	6
	FW
	Cypriniformes Cyprinidae
	

	CE: Streams most often with permanent flow, but that can become intermittent during dry periods.
	
	
	
	
	
	
	

	CE: Side-channel pools and oxbows either seasonally connected to a stream or maintained by groundwater inputs, at a surface elevation equal to or lower than the bankfull discharge stream elevation. The bankfull discharge is the flow at which water begins leaving the channel and flowing into the floodplain; this level is generally attained every 1 to 2 years. Bankfull discharge, while a function of the size of the stream, is a fairly constant feature related to the formation, maintenance, and dimensions of the stream channel.
	
	
	
	
	
	
	

	CE: Streams and side-channel pools with water quality necessary for unimpaired behavior, growth, and viability of all life stages. The water quality components can vary seasonally and include—temperature (1 to 30Centigrade), total suspended solids (0 to 2000 ppm), conductivity (100 to 800 mhos), dissolved oxygen (4 ppm or greater), pH (7.0 to 9.0), and other chemical characteristics.
	
	x
	
	x
	x
	x
	x

	CE: Living and spawning areas for adult Topeka shiner with pools or runs with water velocities less than 0.5 meters/second (approx. 20 inches/second) and depths ranging from 0.1 to 2.0 meters (approximately 4 to 80 inches).
	
	
	
	
	
	
	

	CE: Living areas for juvenile Topeka shiners with water velocities less than 0.5 meters/second (approx. 20 inches/ second) with depths less than 0.25 meters (approx. 10 inches) and moderate amounts of instream aquatic cover, such as woody debris, overhanging terrestrial vegetation, and aquatic plants.
	x
	
	
	
	
	
	

	CE: Sand, gravel, cobble, and silt substrates with amounts of fine sediment and substrate embeddedness that allows for nest building and maintenance of nests and eggs by native Lepomis sunfishes (green sunfish, orangespotted sunfish, longear sunfish) and Topeka shiner as necessary for reproduction, unimpaired behavior, growth, and viability of all life stages.
	x
	
	
	
	
	
	x

	CE: An adequate terrestrial, semiaquatic, and aquatic invertebrate food base that allows for unimpaired growth, reproduction, and survival of all life stages.
	x
	x
	
	x
	x
	x
	x

	CE: A hydrologic regime capable of forming, maintaining, or restoring the flow periodicity, channel morphology, fish community composition, offchannel habitats, and habitat components described in the other primary constituent elements.
	
	
	
	
	
	
	

	CE: Few or no nonnative predatory or nonnative competitive species present.
	x
	
	
	
	
	
	

	Fish - Marine - Benthopelagic - Piscivore

	Salmon, Chinook

Oncorhynchus tshawytscha
	1 & 7
	SW (adult)

FW (egg and juvenile)
	Salmoniformes

Salmonidae
	

	CE: Freshwater spawning sites with water quantity and quality conditions and substrate supporting spawning, incubation and larval development.
	
	x
	
	x
	x
	x
	x

	CE: Freshwater rearing sites with: (i) Water quantity and floodplain connectivity to form and maintain physical habitat conditions and support juvenile growth and mobility; (ii) Water quality and forage supporting juvenile development; and (iii) Natural cover such as shade, submerged and overhanging large wood, log jams and beaver dams, aquatic vegetation, large rocks and boulders, side channels, and undercut banks.
	x
	x
	
	x
	x
	x
	x

	CE: Freshwater migration corridors free of obstruction and excessive predation with water quantity and quality conditions and natural cover such as submerged and overhanging large wood, aquatic vegetation, large rocks and boulders, side channels, and undercut banks supporting juvenile and adult mobility and survival.
	x
	x
	
	x
	x
	x
	x

	CE: Estuarine areas free of obstruction and excessive predation with: (i) Water quality, water quantity, and salinity conditions supporting juvenile and adult physiological transitions between fresh- and saltwater; (ii) Natural cover such as submerged and overhanging large wood, aquatic vegetation, large rocks and boulders, side channels; and (iii) Juvenile and adult forage, including aquatic invertebrates and fishes, supporting growth and maturation.
	x
	x
	x
	x
	x
	x
	x

	CE: Nearshore marine areas free of obstruction and excessive predation with: (i) Water quality and quantity conditions and forage, including aquatic invertebrates and fishes, supporting growth and maturation; and (ii) Natural cover such as submerged and overhanging large wood, aquatic vegetation, large rocks and boulders, and side channels
	x
	x
	x
	x
	x
	x
	x

	CE: Offshore marine areas with water quality conditions and forage, including aquatic invertebrates and fishes, supporting growth and maturation.
	x
	x
	x
	x
	x
	x
	x

	Insect – Inland - Invertivore

	Dragonfly, Hine's emerald

Somatochlora hineana
	3
	FW
	Odonata

Corduliidae
	

	CE: For egg laying and larval development - wetlands with organic soils overlying dolomite bedrock. Those wetlands have shallow calcareous water from intermittent seeps and springs, emergent herbaceous and woody vegetation, crayfish burrows (that provide refuges for larva), and a sufficient prey base of aquatic insects and other invertebrates.
	x
	x
	
	x
	x
	x
	x

	CE: For adults -  natural plant communities in or near the breeding/larval wetlands that have a sufficient prey base of small insect species. Those natural plant communities include fen, marsh, sedge meadow, dolomite prairie, the fringe (up to 328 feet) of shrubby and forested areas bordering those wetlands and open corridors (non-forested) that adults use for movement and dispersal.
	x
	x
	
	
	
	
	

	Insect – Shore - Invertivore

	Tiger beetle, northeastern beach

Cicindela dorsalis dorsalis
	5
	SW
	Coleoptera

Cicindelidae
	

	CE: Moist, barren salt flats with: (a) Salmo and Saltillo soils or Lamo, Gibbon-Saltine, Obert, and Zoe soils with Salmo and Saltillo inclusions; (b) Soil electroconductivity ranging from 2,016.0 mS/m to 2,992.2 mS/m; (c) Soil moisture ranging from 43.5 percent to 51.7 percent; and (d) Differential hydraulic pressures that create evaporation and result in exposed salt on soil surfaces.
	
	
	
	
	
	
	

	CE: A natural hydrologic regime resulting in annual high flows in saline streams in the early spring and summer, and natural elevation changes in groundwater levels to hydrate saline wetlands located on the floodplain.
	
	
	
	
	
	
	x

	CE: Non-vegetated streambanks and mid-channel areas, located adjacent to and between saline stream edges and barren salt flats in saline and freshwater wetlands, in assemblages that are within 4 mi (6 km) of one another
	x
	
	
	
	
	
	

	CE: Presence of abundant and diverse flying and non-flying invertebrate prey species belonging to the orders Coleoptera, Orthoptera, Hemiptera, Hymenoptera, Odonata, Diptera, or Lepidoptera.
	x
	x
	
	x
	x
	x
	x

	Corals – Marine Invertivore

	Coral, elkhorn

Acropora palmata
	4
	SW
	Scleractinia

Acroporidae
	

	CE: Substrate of suitable quality and availability (i.e. consolidated hard bottom and dead coral skeleton that is free from fleshy macroalgae cover and sediment cover) in water depths from 0 to 30 meters (0 to 98 feet), to support successful larval settlement, recruitment, and reattachment of asexual fragments.
	x
	x
	
	
	
	
	x


Table 6.5 Effects analysis summary translated from effect score to “May affect – not likely to adversely affect” and “May affect” determinations.  The twenty-one listed species and seven constituent types are assumed to be representative of the broader list of aquatic and aquatic-dependent species and contaminants for the proposed actions to which this BE applies.
	Species
	Saltwater vs. Freshwater Exposure
	Order
	Results of Effects Analysis

	
	
	
	ANS
	Nutrients
	Pathogens
	Oil and Grease
	Metals
	Toxic and Non. Conv
	Other Non-Convetion and Convential

	
	
	Family
	
	
	
	
	
	
	

	Mammals – Inland – Herbivore

	Manatee, West Indian

Trichechus manatus
	FW, SW
	Sirenia

Trichechidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect)
	May affect – not likely to adversely affect

	Mammals – Marine – Pelagic – Invertivore

	Whale, northern right

Eubalaena glacialis
	SW
	Cetacea

Balaenidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Mammals – Marine – Pelagic – Piscivore

	Seal, Hawaiian monk

Monachus schauinslandi
	SW
	Carnivora

Phocidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Birds – Inland - Piscivore

	Crane, whooping

Grus americana
	FW
	Gruiformes

Gruidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Birds – Shore - Invertivore

	Plover, piping

Charadrius melodus
	SW, FW
	Charadriiformes

Charadriidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Birds - Marine - Pelagic - Piscivore

	Murrelet, marbled

Brachyramphus marmoratus
	SW (some FW)
	Charadriiformes

Alcidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Reptiles - Marine - Benthic - Invertivore

	Turtle, Kemp's ridley

Lepidochelys kempii
	SW
	Testudines

Cheloniidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Amphibian – Inland - Invertivore

	Frog, Columbia spotted

Rana luteiventris
	FW
	Anura

Ranidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Fish - Inland - Pelagic - Invertivore

	Smelt, delta

Hypomesus transpacificus
	SW
	Cypriniformes

Osmeridae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Fish - Inland - Benthopelagic – Herbivore 

	Minnow, Rio Grande silvery

Hybognathus amarus
	FW
	Cypriniformes Cyprinidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Fish - Inland - Benthopelagic - Invertivore

	Shiner, Topeka

Notropis topeka (=tristis)
	FW
	Cypriniformes Cyprinidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Fish - Inland - Benthic - Invertivore

	Sturgeon, shortnose

Acipenser brevirostrum
	FW
	Acipenseriformes Acipenseridae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Fish - Marine - Benthopelagic - Piscivore

	Salmon, Chinook

Oncorhynchus tshawytscha
	SW (adult)

FW (egg and juvenile)
	Salmoniformes

Salmonidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Insect – Inland - Invertivore

	Dragonfly, Hine's emerald

Somatochlora hineana
	FW
	Odonata

Corduliidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Insect – Shore - Invertivore

	Tiger beetle, northeastern beach

Cicindela dorsalis dorsalis
	SW
	Coleoptera

Cicindelidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Crustacean – Inland - Detritivore

	Shrimp, California freshwater

Syncaris pacifica
	FW
	Decapoda

Atyidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Snail – Inland – Detritivore/Herbivore

	Riversnail, Anthony's

Athearnia anthonyi
	FW
	Neotaenioglossa Hydrobiidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Bivalve Mollusks – Inland- Adult Food Habits Detritivore

	Riffleshell, northern

Epioblasma torulosa rangiana
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Corals – Marine Invertivore

	Coral, elkhorn

Acropora palmata
	SW
	Scleractinia

Acroporidae
	May affect
	May affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Plants - Inland

	Joint-vetch, sensitive

Aeschynomene virginica
	FW, SW
	Fabales

Fabaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Ladies'-tresses, Ute

Spiranthes diluvialis
	FW
	Orchidales

Orchidaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect


^Note that where EPA has made a “may affect” determination for a listed or proposed species, EPA also made a “may modify” determination for its critical habitat (see section 6.4).

6.5 CUMULATIVE EFFECTS
Cumulative effects considered in the BE include the effects of future state, tribal, local, or private actions on endangered or threatened species or critical habitat that are reasonably certain to occur in the action area. 50 C.F.R. § 402.02.  Future federal actions or actions on federal lands that are not related (i.e., not interrelated or interdependent) to the proposed actions are not considered in this BE.
EPA notes that most of the activities that are likely to impact species in the future are similar in nature to activities that have impacted species in the past; these activities were discussed in the environmental baseline (see Chapter 5).  Anticipated non-federal future activities that are reasonably certain to occur in or near surface waters in the action area include: timber harvesting, grazing, mining, agriculture, urban runoff, municipal and industrial wastewater discharges, road building, sand and gravel operations, introduction of non-native species, climate change, and commercial and recreational fishing.  These non-federal actions are likely to continue having adverse effects on some listed species and their designated critical habitat. 

There are also non - federal future activities reasonably certain to occur in or near surface waters in the action area that are likely to have beneficial effects on some listed species and their designated critical habitat.  These activities include: implementation of water conservation and re-use programs; toxic reduction and pollution prevention programs; riparian improvement measures; best management practices associated with timber harvesting, grazing, agricultural activities, urban development and urban retrofitting, and road building and retrofitting; road abandonment; restrictions on recreational activities; fishing quotas or limitations, and other non-point source pollution controls.  However, despite these beneficial effects, EPA concludes that the overall cumulative effects from future state, local and private actions will continue to adversely affect listed species and their critical habitat.
6.6 CONCLUSIONS (FINAL EFFECTS DETERMINATIONS)
The following Table (Table 6.6) provides the effects determinations for all 664 species analyzed in this BE.  These determinations are based on the best available scientific and commercial information, and reflect EPA’s consideration of the aggregate effects of the proposed actions
 and the cumulative effects.  These aggregated effects were then compared to the current status of the species and their designated critical habitat (i.e. the environmental baseline), and an effects determination was made. 

The effects determinations in this table were populated by extrapolating the results from the twenty-one listed species (see Table 6.3) within species classification, habitat, and diet (food habit) categories. With the exception of those listed species in Appendix B (species which have limited exposure of all important life stages to “waters of the United States”), EPA has made either “may effect – not likely to adversely affect” or “may affect” determinations for all aquatic and aquatic-dependant listed species and designated critical habitat in the action area.

Table 6.6. Effects Determination Summary Table of Overall Effects Determinations for all 664 Species Included In This BE.
	Species
	Saltwater vs. Freshwater Exposure
	Order
	Results of Effects Analysis†

	
	
	
	ANS
	Nutrients
	Pathogens
	Oil and Grease
	Metals
	Toxic and Non. Conv
	Other Non-Convetion and Convential

	
	
	Family
	
	
	
	
	
	
	

	Mammals – Inland – Herbivore (a)

	Mountain beaver, Point Arena

Aplodontia rufa nigra
	FW
	Rodentia

Aplodontidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect)
	May affect – not likely to adversely affect

	*Vole, Amargosa

Microtus californicus scirpensis
	FW
	Rodentia

Muridae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect)
	May affect – not likely to adversely affect

	Vole, Florida salt marsh

Microtus pennsylvanicus dukecampbelli
	SW
	Rodentia

Muridae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect)
	May affect – not likely to adversely affect

	Woodrat, riparian (=San Joaquin Valley)

Neotoma fuscipes riparia
	FW
	Rodentia

Muridae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect)
	May affect – not likely to adversely affect

	Sheep, Sierra Nevada bighorn

Ovis canadensis californiana
	FW
	Artiodactyla

Bovidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect)
	May affect – not likely to adversely affect

	Mouse, Pacific pocket

Perognathus longimembris pacificus
	SW
	Rodentia

Heteromyidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect)
	May affect – not likely to adversely affect

	Mouse, salt marsh harvest

Reithrodontomys raviventris
	SW
	Rodentia

Muridae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect)
	May affect – not likely to adversely affect

	*Manatee, West Indian

Trichechus manatus
	FW, SW
	Sirenia

Trichechidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect)
	May affect – not likely to adversely affect

	Mammals – Inland – Piscivore (d=FW, c=SW)

	*Wolf, red

Canis rufus
	FW
	Carnivora

Canidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Jaguarundi, Gulf Coast

Puma yagouaroundi cacomitli
	FW
	Carnivora

Felidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Jaguarundi, Sinaloan

Puma yagouaroundi tolteca
	FW
	Carnivora

Felidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Dolphin, Chinese River/baiji

Lipotes vexillifer
	FW
	Cetacea

Iniidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Porpoise, Gulf of California harbor

Phocoena sinus
	SW
	Carnivora

Phocoenidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Dolphin, Indus River

Platanista gangetica minor
	FW
	Cetacea

Plantanistidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Bear, grizzly

Ursus arctos horribilis
	FW
	Carnivora

Uridae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Mammals – Inland – Invertivore (e)

	Bat, Ozark big-eared

Corynorhinus (=Plecotus) townsendii ingens
	FW
	Chiroptera

Vespertilionidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Bat, Virginia big-eared

Corynorhinus (=Plecotus) townsendii virginianus
	FW
	Chiroptera

Vespertilionidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Bat, Hawaiian hoary

Lasiurus cinereus semotus
	FW, SW
	Chiroptera

Vespertilionidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Bat, gray

Myotis grisescens
	FW
	Chiroptera

Vespertilionidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Bat, Indiana

Myotis sodalis
	FW
	Chiroptera

Vespertilionidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Shrew, Buena Vista Lake ornate

Sorex ornatus relictus
	FW
	Rodentia

Soricidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Mammals – Inland – Carnivore (d)

	Ocelot

Leopardus (=Felis) pardalis
	FW
	Carnivora

Felidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Panther, Florida

Puma (=Felis) concolor coryi
	FW
	Carnivora

Felidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Bear, Louisiana black

Ursus americanus luteolus
	FW
	Carnivora

Uridae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Mammals – Shore – Herbivore (a)

	Mouse, St. Andrew beach

Peromyscus polionotus peninsularis
	SW
	Rodentia

Cricetidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect)
	May affect – not likely to adversely affect

	Mammals – Shore – Invertivore (o)

	*Mouse, Choctawhatchee beach

Peromyscus polionotus allophrys
	SW
	Rodentia

Cricetidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Mouse, Alabama beach

Peromyscus polionotus ammobates
	SW
	Rodentia

Cricetidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Mouse, Anastasia Island beach

Peromyscus polionotus phasma
	SW
	Rodentia

Cricetidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Mouse, Perdido Key beach

Peromyscus polionotus trissyllepsis
	SW
	Rodentia

Cricetidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Mammals – Shore – Carnivore (c)

	Bear, polar

Ursus maritimus
	SW
	Carnivora

Uridae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Mammals – Marine – Pelagic – Invertivore (b)

	Whale, bowhead

Balaena mysticetus
	SW
	Cetacea

Balaenidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Whale, blue

Balaenoptera musculus
	SW
	Cetacea

Balaenopteridae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Whale, southern right

Eubalaena australis
	SW
	Cetacea

Balaenidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Whale, northern right

Eubalaena glacialis
	SW
	Cetacea

Balaenidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Whale, sperm

Physeter macrocephalus
	SW
	Cetacea

Physeteridae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Whale, North Pacific right whale

Eubalaena japonica
	SW
	Cetacea

Balaenidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Mammals – Marine – Pelagic – Piscivore (c)

	Seal, Guadalupe fur

Arctocephalus townsendi
	SW
	Carnivora

Otariidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Whale, sei

Balaenoptera borealis
	SW
	Cetacea

Balaenopteridae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Whale, fin

Balaenoptera physalus
	SW
	Cetacea

Balaenopteridae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Sea Lion, Steller

Eumetopias jubatus
	SW
	Carnivora

Otariidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Whale, humpback

Megaptera novaeangliae
	SW
	Cetacea

Balaenopteridae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Seal, Hawaiian monk

Monachus schauinslandi
	SW
	Carnivora

Phocidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Seal, Caribbean monk

Monachus tropicalis
	SW
	Carnivora

Phocidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Whale, killer

Orcinus orca
	SW
	Cetacea

Delphinidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Whale, beluga

Delphinapterus leucas
	FW, SW
	Cetacea

Monodontidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Mammals – Marine – Benthic – Invertivore (g)

	Whale, gray

Eschrichtius robustus
	SW
	Cetacea

Eschrichtiidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Mammals – Marine – Benthic – Piscivore (c)

	Otter, Northern Sea

Enhydra lutris kenyoni
	SW
	Carnivora

Mustelidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Otter, southern sea

Enhydra lutris nereis 
	SW
	Carnivora

Mustelidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Seal, Saimaa

Pusa hispida saimensis
	FW
	Carnivora

Phocidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Birds – Inland – Invertivore (e=FW, d=SW)

	Warbler, nightingale reed (old world warbler)

Acrocephalus luscinia
	FW
	Passeriformes

Sylviidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Sparrow, Cape Sable seaside

Ammodramus maritimus mirabilis
	FW (to slightly brackish)
	Passeriformes

Emberizidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Duck, Laysan

Anas laysanensis
	FW, SW
	Anseriformes

Anatidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Duck, Hawaiian (=koloa)

Anas wyvilliana
	FW
	Anseriformes

Anatidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Woodpecker, ivory-billed

Campephilus principalis
	FW
	Piciformes

Picidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Grouse, greater sage

Centrocercus urophasianus
	FW
	Galliformes

Phasianidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Elepaio, Oahu

Chasiempis sandwichensis ibidis
	FW
	Passeriformes

Monarchidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Cuckoo, yellow-billed

Coccyzus americanus
	FW
	Cuculiformes

Cuculidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Bobwhite, masked (quail)

Colinus virginianus ridgwayi
	FW
	Galliformes

Odontophoridae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Crow, Mariana (=aga)

Corvus kubaryi
	SW
	Passeriformes

Corvidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Flycatcher, southwestern willow

Empidonax traillii extimus
	FW
	Passeriformes

Tyrannidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Moorhen, Mariana common

Gallinula chloropus guami
	FW
	Gruiformes

Rallidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Moorhen, Hawaiian common

Gallinula chloropus sandvicensis
	FW
	Gruiformes

Rallidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Crane, Mississippi sandhill

Grus canadensis pulla
	FW
	Gruiformes

Gruidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Kingfisher, Guam Micronesian

Todiramphus cinnamominus cinnamominus
	FW
	Coraciiformes

Alcedinidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Stilt, Hawaiian

Himantopus mexicanus knudseni
	FW, SW
	Charadriiformes

Recurviostridae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Thrush, small Kauai (=puaiohi)

Myadestes palmeri
	FW
	Passeriformes

Turdidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Curlew, Eskimo

Numenius borealis
	FW, SW
	Charadriiformes

Scolopacidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Gnatcatcher, coastal California

Polioptila californica californica
	FW
	Passeriformes

Sylviidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Crake, spotless

Porzana tabuensis
	FW
	Gruiformes

Rallidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Rail, California clapper

Rallus longirostris obsoletus
	SW
	Gruiformes

Rallidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Rail, Guam

Gallirallus owstoni
	FW
	Gruiformes

Rallidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Kite, Everglade snail

Rostrhamus sociabilis plumbeus
	FW
	Falconiformes

Accipitriidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Vireo, least Bell's

Vireo bellii pusillus
	FW
	Passeriformes

Vireonidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Birds – Inland – Piscivore (d)

	Coot, Hawaiian

Fulica americana alai
	FW, SW
	Gruiformes

Rallidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Crane, whooping

Grus americana
	FW
	Gruiformes

Gruidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Stork, wood

Mycteria americana
	FW
	Ciconiiformes

Ciconiidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Rail, light-footed clapper

Rallus longirostris levipes
	SW
	Gruiformes

Rallidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Rail, Yuma clapper

Rallus longirostris yumanensis
	FW
	Gruiformes

Rallidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Birds – Inland – Carnivore (d)

	Hawk, Puerto Rican broad-winged

Buteo platypterus brunnescens
	FW
	Falconiformes

Accipitridae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Falcon, northern aplomado

Falco femoralis septentrionalis
	FW
	Falconiformes

Falconidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Caracara, Audubon's crested

Caracara cheriway
	FW
	Falconiformes

Falconidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Birds – Shore – Invertivore (d)

	Knot, red

Calidris canutus rufa
	SW
	Charadriiformes

Scolopacidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Plover, western snowy

Charadrius alexandrinus nivosus
	SW, FW
	Charadriiformes

Charadriidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Plover, piping

Charadrius melodus
	SW, FW
	Charadriiformes

Charadriidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Birds – Shore – Piscivore (d)

	Pelican, brown

Pelecanus occidentalis
	SW
	Pelecaniiformes

Pelecanidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Tern, least

Sterna antillarum
	SW, FW
	Charadriiformes

Laridae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Tern, California least

Sterna antillarum browni
	SW
	Charadriiformes

Laridae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Tern, roseate

Sterna dougallii dougallii
	SW
	Charadriiformes

Laridae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Birds – Marine – Pelagic – Invertivore (d)

	Murrelet, Kittlitz's

Brachyramphus brevirostris
	SW
	Charadriiformes

Alcidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Storm-petrel, band-rumped

Oceanodroma castro
	SW
	Procellariiformes

Hydrobatidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Eider, Steller's

Polysticta stelleri
	SW, FW (breeding)
	Anseriformes

Anatidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Eider, spectacled

Somateria fischeri
	SW
	Anseriformes

Anathidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Birds - Marine - Pelagic – Piscivore (f)

	*Murrelet, marbled

Brachyramphus marmoratus
	SW (some FW)
	Charadriiformes

Alcidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Albatross, short-tailed

Phoebastria (=Diomedea) albatrus
	SW
	Procellariiformes

Diomedeidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Petrel, Hawaiian dark-rumped

Pterodroma phaeopygia sandwichensis
	SW
	Procellariiformes

Procellariidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Shearwater, Newell's Townsend's

Puffinus auricularis newelli
	SW
	Procellariiformes

Procellariidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Murrelet, Xantus's

Synthliboramphus hypoleucus
	SW
	Charadriiformes

Alcidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Reptile – Inland – Herbivore (q)

	Turtle, Alabama red-belly

Pseudemys alabamensis
	FW
	Testudines

Emydidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Reptile – Inland – Invertivore (h)

	Turtle, bog (=Muhlenberg)

Glyptemys muhlenbergii
	FW
	Testudines

Emydidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Lizard, blunt-nosed leopard

Gambelia sila
	FW
	Squamata

Crotaphytidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Turtle, yellow-blotched map

Graptemys flavimaculata
	FW
	Testudines

Emydidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Turtle, ringed map

Graptemys oculifera
	FW
	Testudines

Emydidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Turtle, Sonoyta mud

Kinosternon sonoriense longifemorale
	FW
	Cryptodeira

Kinosternidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Turtle, flattened musk

Sternotherus depressus
	FW
	Testudines

Kinosternidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Reptile – Inland – Piscivore (d)

	*Crocodile, American

Crocodylus acutus
	SW, FW
	Crocodylia

Crocodylidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Snake, Atlantic salt marsh

Nerodia clarkii taeniata
	SW
	Squamata

Colubridae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Snake, Concho water

Nerodia paucimaculata
	FW
	Squamata

Colubridae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Snake, Lake Erie water

Nerodia sipedon insularum
	FW
	Squamata

Colubridae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Plymouth Red-Bellied Turtle

Pseudemys rubriventris bangsi
	FW
	Testudines

Emydidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Snake, giant garter

Thamnophis gigas
	FW
	Squamata

Colubridae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Reptile – Inland – Carnivore (d)

	Snake, eastern indigo

Drymarchon couperi
	FW
	Squamata

Colubridae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Whipsnake (=striped racer), Alameda

Masticophis lateralis euryxanthus
	FW
	Squamata

Colubridae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Snake, copperbelly water

Nerodia erythrogaster neglecta
	FW
	Squamata

Colubridae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Massasauga (=rattlesnake), eastern

Sistrurus catenatus catenatus
	FW
	Squamata

Viperidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Snake, San Francisco garter

Thamnophis sirtalis tetrataenia
	FW
	Squamata

Colubridae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Reptile – Shore – Invertivore (e)

	*Lizard, St. Croix ground

Ameiva polops
	SW
	Squamata

Teiidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Reptiles – Marine – Pelagic – Invertivore (g)

	Turtle, green

Chelonia mydas
	SW
	Testudines

Cheloniidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Turtle, leatherback

Dermochelys coriacea
	SW
	Testudines

Dermochelyidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Turtle, hawksbill

Eretmochelys imbricata
	SW
	Testudines Cheloniidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Reptiles - Marine - Pelagic – Piscivore (c)

	Turtle, loggerhead

Caretta caretta
	SW
	Testudines

Cheloniidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Reptiles - Marine - Benthic – Invertivore (g)

	Turtle, Kemp's ridley

Lepidochelys kempii
	SW
	Testudines

Cheloniidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Reptiles - Marine - Benthic – Piscivore (c)

	Turtle, olive ridley

Lepidochelys olivacea
	SW
	Testudines

Cheloniidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Amphibian – Inland – Invertivore (h)

	Salamander, flatwoods

Ambystoma cingulatum
	FW
	Caudata Ambystomidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Salamander, Santa Cruz long-toed

Ambystoma macrodactylum croceum
	FW
	Caudata

Ambystomidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Salamander, desert slender

Batrachoseps major aridus
	FW
	Caudata

Plethodontidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Toad, Wyoming

Bufo baxteri (=hemiophrys)
	FW


	Anura

Bufonidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Toad, arroyo (=arroyo southwestern)

Bufo californicus (=microscaphus)
	FW
	Anura

Bufonidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Toad, Yosemite

Bufo canorus
	FW
	Anura

Bufonidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Toad, Houston

Bufo houstonensis
	FW
	Anura

Bufonidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Hellbender, Ozark

Cryptobranchus alleganiensis bishopi
	FW
	Caudata

Cryptobranchidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Guajon

Eleutherodactylus cooki
	FW
	Anura

Leptopdactylidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Salamander, Salado

Eurycea chisholmensis
	FW
	Caudata Plethodontidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Salamander, San Marcos

Eurycea nana
	FW
	Caudata Plethodontidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Salamander, Georgetown

Eurycea naufragia
	FW
	Caudata Plethodontidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Salamander, Barton Springs

Eurycea sosorum
	FW
	Caudata Plethodontidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Salamander, Jollyville Plateau

Eurycea tonkawae
	FW
	Caudata Plethodontidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Salamander, Austin blind

Eurycea waterlooensis
	FW
	Caudata Plethodontidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Treefrog, Arizona

Hyla wrightorum
	FW
	Anura

Hylidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Toad, Puerto Rican crested

Bufo lemur
	FW (breeding)
	Anura

Bufonidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Salamander, Red Hills

Phaeognathus hubrichti
	FW
	Caudata Plethodontidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Salamander, Cheat Mountain

Plethodon nettingi
	FW
	Caudata Plethodontidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Frog, California red-legged

Rana aurora draytonii
	FW
	Anura

Ranidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Frog, Mississippi gopher

Rana sevosa
	FW
	Anura

Ranidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Frog, Chiricahua leopard

Rana chiricahuensis
	FW
	Anura

Ranidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Frog, Columbia spotted

Rana luteiventris
	FW
	Anura

Ranidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Frog, mountain yellow-legged

Rana muscosa
	FW
	Anura

Ranidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Frog, relict leopard

Rana onca
	FW
	Anura

Ranidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Frog, Oregon spotted

Rana pretiosa
	FW
	Anura

Ranidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Salamander, Texas blind

Eurycea rathbuni
	FW


	Caudata Plethodontidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Amphibian – Inland – Carnivore (h)

	*Salamander, California tiger

Ambystoma californiense
	FW
	Caudata Ambystomidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Salamander, Sonora tiger

Ambystoma tigrinum stebbinsi
	FW
	Caudata

Ambystomidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Waterdog, black warrior (=Sipsey Fork)

Necturus alabamensis
	FW
	Caudata

Proteidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Fish - Inland - Pelagic – Invertivore (i)

	Cavefish, Ozark

Amblyopsis rosae
	FW
	Percopsiformes Amblyopsidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Gambusia, Pecos

Gambusia nobilis
	FW
	Antheriformes Poeciliidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Chub, humpback

Gila cypha
	FW
	Cypriniformes

Cyprinidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Smelt, delta

Hypomesus transpacificus
	SW
	Cypriniformes

Osmeridae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Spinedace, Little Colorado

Lepidomeda vittata
	FW
	Cypriniformes Cyprinidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Silverside, Waccamaw

Menidia extensa
	FW
	Atheriniformes Atherinidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Chub, Oregon

Oregonichthys crameri
	FW
	Cypriniformes Cyprinidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Fish - Inland - Benthopelagic – Herbivore (j)

	Pupfish, Devils Hole

Cyprinodon diabolis
	FW
	Antheriniformes

Cyprinodontidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Minnow, Devils River

Dionda diaboli
	FW
	Cypriniformes

Cyprinidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Minnow, Rio Grande silvery

Hybognathus amarus
	FW
	Cypriniformes Cyprinidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Shiner, Cape Fear

Notropis mekistocholas
	FW
	Cypriniformes Cyprinidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Fish - Inland - Benthopelagic – Invertivore (k)

	*Springfish, White River

Crenichthys baileyi baileyi
	FW
	Antheriniformes Goodeidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Springfish, Hiko White River

Crenichthys baileyi grandis
	FW
	Antheriniformes

Goodeidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Springfish, Railroad Valley

Crenichthys nevadae
	FW
	Antheriniformes Goodeidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Shiner, blue

Cyprinella caerulea
	FW
	Cypriniformes Cyprinidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Pupfish, Leon Springs

Cyprinodon bovinus
	FW
	Antheriniformes Cyprinodontidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Pupfish, Comanche Springs

Cyprinodon elegans
	FW
	Antheriniformes Cyprinodontidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Pupfish, desert

Cyprinodon macularius
	FW
	Antheriniformes

Cyprinodontidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Pupfish, Ash Meadows Amargosa

Cyprinodon nevadensis mionectes
	FW
	Antheriniformes

Cyprinodontidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Pupfish, Warm Springs

Cyprinodon nevadensis pectoralis
	FW
	Antheriniformes Cyprinodontidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Pupfish, Owens

Cyprinodon radiosus
	FW
	Cypriniformes Cyprinidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Gambusia, Clear Creek

Gambusia heterochir
	FW
	Antheriformes

Poeciliidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Chub, Mohave tui

Gila bicolor mohavensis
	FW
	Cypriniformes Cyprinidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Chub, Owens tui

Gila bicolor snyderi
	FW
	Cypriniformes Cyprinidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Chub, Hutton tui

Gila bicolor ssp.
	FW
	Cypriniformes

Cyprinidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Chub, Sonora

Gila ditaenia
	FW
	Cypriniformes Cyprinidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Chub, bonytail

Gila elegans
	FW
	Cypriniformes Cyprinidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Chub, Gila

Gila intermedia
	FW
	Cypriniformes Cyprinidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Chub, headwater

Gila nigra
	FW
	Cypriniformes Cyprinidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Chub, Chihuahua

Gila nigrescens
	FW
	Cypriniformes Cyprinidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Chub, Pahranagat roundtail

Gila robusta jordani
	FW
	Cypriniformes Cyprinidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Shiner, palezone

Notropis albizonatus
	FW
	Cypriniformes Cyprinidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Shiner, smalleye

Notropis buccula
	FW
	Cypriniformes Cyprinidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Shiner, Cahaba

Notropis cahabae
	FW
	Cypriniformes Cyprinidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Shiner, Arkansas River

Notropis girardi
	FW
	Cypriniformes Cyprinidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Shiner, sharpnose

Notropis oxyrhynchus
	FW
	Cypriniformes Cyprinidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Shiner, Pecos bluntnose

Notropis simus pecosensis
	FW
	Cypriniformes Cyprinidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Shiner, Topeka

Notropis topeka (=tristis)
	FW
	Cypriniformes Cyprinidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Topminnow, Gila (incl. Yaqui)

Poeciliopsis occidentalis
	FW
	Atheriniformes

Poeciliidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Fish - Inland – Benthopelagic – Piscivore (m)

	*Chub, Yaqui

Gila purpurea
	FW
	Cypriniformes Cyprinidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Trout, steelhead

Oncorhynchus mykiss
	SW, FW
	Salmoniformes Salmonidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Salmon, Atlantic

Salmo salar
	SW (adult), FW (egg and juvenile)
	Salmoniformes

Salmonidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Fish - Inland - Benthic – Herbivore (j)

	*Sucker, Santa Ana

Catostomus santaanae
	FW
	Cypriniformes Catostomidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Fish - Inland - Benthic – Invertivore (l)

	Sturgeon, shortnose

Acipenser brevirostrum
	FW
	Acipenseriformes Acipenseridae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Sucker, Zuni bluehead

Catostomus discobolus yarrowi
	FW
	Cypriniformes Catostomidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	*Sucker, Modoc

Catostomus microps
	FW
	Cypriniformes Catostomidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	*Sucker, Warner

Catostomus warnerensis
	FW
	Cypriniformes Catostomidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Sucker, shortnose

Chasmistes brevirostris
	FW
	Cypriniformes Catostomidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Cui-ui

Chasmistes cujus
	FW
	Cypriniformes

Catostomidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	*Sucker, June

Chasmistes liorus
	FW
	Cypriniformes

Catostomidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Sculpin, pygmy

Cottus paulus (=pygmaeus)
	FW
	Scorpaeniformes Cottidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Sculpin, grotto

Cottus sp.
	FW
	Scorpaeniformes Cottidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	*Shiner, beautiful

Cyprinella formosa
	FW
	Cypriniformes Cyprinidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Sucker, Lost River

Deltistes luxatus
	FW
	Cypriniformes Catostomidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Poolfish, Pahrump

Empetrichthys latos
	FW
	Antheriniformes Goodenidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	*Chub, spotfin

Erimonax monachus
	FW
	Cypriniformes Cyprinidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	*Chub, slender

Erimystax cahni
	FW
	Cypriniformes Cyprinidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	*Darter, slackwater

Etheostoma boschungi
	FW
	Perciformes

Percidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Darter, vermilion

Etheostoma chermocki
	FW
	Perciformes

Percidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Darter, relict

Etheostoma chienense
	FW
	Perciformes

Percidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Darter, Arkansas

Etheostoma cragini
	FW
	Perciformes

Percidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Darter, Etowah

Etheostoma etowahae
	FW
	Perciformes

Percidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	*Darter, fountain

Etheostoma fonticola
	FW
	Perciformes

Percidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Darter, yellowcheek

Etheostoma moorei
	FW
	Perciformes

Percidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	*Darter, Niangua

Etheostoma nianguae
	FW
	Perciformes

Percidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Darter, watercress

Etheostoma nuchale
	FW
	Perciformes Percidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Darter, Okaloosa

Etheostoma okaloosae
	FW
	Perciformes

Percidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Darter, duskytail

Etheostoma percnurum
	FW
	Perciformes

Percidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Darter, rush

Etheostoma phytophilum
	FW
	Perciformes

Percidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Darter, bayou

Etheostoma rubrum
	FW
	Perciformes

Percidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Darter, Cherokee

Etheostoma scotti
	FW
	Perciformes Percidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	*Darter, Maryland

Etheostoma sellare
	FW
	Perciformes

Percidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Darter, bluemask (=jewel)

Etheostoma sp.
	FW
	Perciformes

Percidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Darter, Cumberland

Etheostoma susanae
	FW
	Perciformes

Percidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Darter, boulder

Etheostoma wapiti
	FW
	Perciformes

Percidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	*Goby, tidewater

Eucyclogobius newberryi
	FW
	Perciformes Gobiidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Gambusia, Big Bend

Gambusia gaigei
	FW
	Antheriformes

Poeciliidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	*Gambusia, San Marcos

Gambusia georgei
	FW
	Antheriformes Poeciliidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Stickleback, unarmored threespine

Gasterosteus aculeatus williamsoni
	FW
	Gasterosteiformes

Gasterosteidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	*Chub, Borax Lake

Gila boraxobius
	FW
	Cypriniformes Cyprinidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	*Chub, Virgin River

Gila seminuda (=robusta)
	FW
	Cypriniformes Cyprinidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	*Spinedace, White River

Lepidomeda albivallis
	FW
	Cypriniformes Cyprinidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	*Spinedace, Big Spring

Lepidomeda mollispinis pratensis
	FW
	Cypriniformes Cyprinidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Dace, Moapa

Moapa coriacea
	FW
	Cypriniformes Catostomidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Redhorse, Sicklefin

Moxostoma sp.
	FW
	Cypriniformes Catostomidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	*Madtom, smoky

Noturus baileyi
	FW
	Siluriformes Ictaluridae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Madtom, chucky

Noturus crypticus
	FW
	Siluriformes Ictaluridae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	*Madtom, yellowfin

Noturus flavipinnis
	FW
	Siluriformes Ictaluridae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Madtom, Neosho

Noturus placidus
	FW
	Siluritormes Ictaluridae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Madtom, pygmy

Noturus stanauli
	FW
	Siluriformes Ictaluridae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Madtom, Scioto

Noturus trautmani
	FW
	Siluriformes Ictaluridae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	*Trout, Little Kern golden

Oncorhynchus mykiss whitei
	FW
	Salmoniformes Salmonidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Trout, Apache

Oncorhynchus apache
	FW
	Salmoniformes

Salmonidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Trout, Paiute cutthroat

Oncorhynchus clarkii seleniris
	FW
	Salmoniformes Salmonidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Trout, greenback cutthroat

Oncorhynchus clarkii stomias
	FW
	Salmoniformes

Salmonidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Trout, Gila

Oncorhynchus gilae
	FW
	Salmoniformes

Salmonidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	*Darter, amber

Percina antesella
	FW
	Perciformes

Percidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Darter, goldline

Percina aurolineata
	FW
	Perciformes

Percidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Darter, Pearl

Percina aurora
	FW
	Perciformes

Percidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	*Logperch, Conasauga

Percina jenkinsi
	FW
	Perciformes

Percidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	*Darter, leopard

Percina pantherina
	FW
	Perciformes

Percidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Logperch, Roanoke

Percina rex
	FW
	Perciformes

Percidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Darter, snail

Percina tanasi
	FW
	Perciformes

Percidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Dace, blackside

Phoxinus cumberlandensis
	FW
	Cypriniformes Cyprinidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	dace, Laurel

Phoxinus saylori
	FW
	Cypriniformes Cyprinidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	*Woundfin

Plagopterus argentissimus
	FW
	Cypriniformes Cyprinidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Dace, Independence Valley speckled

Rhinichthys osculus lethoporus
	FW
	Cypriniformes Cyprinidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	*Dace, Ash Meadows speckled

Rhinichthys osculus nevadensis
	FW
	Cypriniformes Cyprinidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Dace, Clover Valley speckled

Rhinichthys osculus oligoporus
	FW
	Cypriniformes Cyprinidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Dace, Foskett speckled

Rhinichthys osculus ssp.
	FW
	Cypriniformes Cyrpinidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Dace, Kendall Warm Springs

Rhinichthys osculus thermalis
	FW
	Cypriniformes Cyprinidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Sturgeon, Alabama

Scaphirhynchus suttkusi
	FW
	Acipenseriformes Acipenseridae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	*Minnow, loach

Rhinichthys cobitis
	FW
	Cypriniformes Cyprinidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	*Sucker, razorback

Xyrauchen texanus
	FW
	Cypriniformes Castostomidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Fish - Inland - Benthic – Piscivore (m)

	*Dace, desert

Eremichthys acros
	FW
	Cypriniformes Cyprinidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	*Catfish, Yaqui

Ictalurus pricei
	FW
	Siluriformes Ictaluridae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	*Spikedace

Meda fulgida
	FW
	Cypriniformes Cyrpinidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Trout, Lahontan cutthroat

Oncorhynchus clarkii henshawi
	FW
	Salmoniformes Salmonidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	*Pikeminnow (=squawfish), Colorado

Ptychocheilus lucius
	FW
	Cypriniformes Cyprinidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	*Trout, bull

Salvelinus confluentus
	FW
	Salmoniformes

Salmonidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Sturgeon, pallid

Scaphirhynchus albus
	FW
	Acipenseriformes Acipenseridae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	*Cavefish, Alabama

Speoplatyrhinus poulsoni
	FW
	Percopsiformes Amblyopsidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Fish - Marine - Pelagic – Piscivore (m)

	Salmon, chum

Oncorhynchus keta
	SW (adult)

FW (egg and juvenile)
	Salmoniformes

Salmonidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Salmon, coho

Oncorhynchus kisutch
	SW (adult)

FW (egg and juvenile)
	Salmoniformes

Salmonidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Salmon, sockeye

Oncorhynchus nerka
	SW (adult)

FW (egg and juvenile)
	Salmoniformes Salmonidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	totoaba

Totoaba macdonaldi
	SW, FW
	Perciformes

Sciaenidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Fish - Marine - Benthopelagic – Piscivore (m)

	Salmon, Chinook

Oncorhynchus tshawytscha
	SW (adult)

FW (egg and juvenile)
	Salmoniformes

Salmonidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Fish - Marine - Benthic – Piscivore (l)

	Sturgeon, green

Acipenser medirostris
	SW, FW
	Acipenseriformes Acipenseridae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	*Sturgeon, Gulf

Acipenser oxyrinchus desotoi
	SW, FW (spawning)
	Acipenseriformes

Acipenseridae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	*Sturgeon, white

Acipenser transmontanus
	SW, FW (spawning)
	Acipenseriformes Acipenseridae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Sawfish, smalltooth

Pristis pectinata
	SW
	Rajiformes

Pristidae
	May affect
	May affect – not likely to adversely affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Insect – Inland – Detritivore (p)

	Caddisfly, Sequatchie

Glyphopsyche sequatchie
	FW
	Trichoptera

Limnephilidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Riffle beetle, Stephan's

Heterelmis stephani
	FW
	Coleoptera

Elmidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Beetle, Comal Springs dryopid

Stygoparnus comalensis
	FW
	Coleoptera Dryopidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Insect – Inland – Herbivore (q)

	Beetle, Hungerford's crawling water

Brychius hungerfordi
	FW
	Coleoptera

Haliplidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Beetle, valley elderberry longhorn

Desmocerus californicus dimorphus
	FW
	Coleoptera

Cerambycidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Beetle, Comal Springs riffle

Heterelmis comalensis
	FW
	Coleoptera

Elmidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Butterfly, lotis blue

Plebejus idas lotis
	FW
	Lepidoptera

Lycaenidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Butterfly, Saint Francis' satyr

Neonympha mitchellii francisci
	FW
	Lepidoptera

Nymphalidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Butterfly, Mitchell's satyr

Neonympha mitchellii mitchellii
	FW
	Lepidoptera

Nymphalidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Skipper, Carson wandering

Pseudocopaeodes eunus obscurus
	FW
	Lepidoptera

Hesperiidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Skipper, Laguna Mountains

Pyrgus ruralis lagunae
	FW
	Lepidoptera

Hesperiidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Insect – Inland – Invertivore (n)

	*Spider, Kauai cave wolf or pe'e pe'e maka 'ole

Adelocosa anops
	FW
	Araneae

Lycosidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Naucorid, Ash Meadows

Ambrysus amargosus
	FW
	Heteroptera

Naucoridae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Naucorid bug (=Furnace Creek), Nevares Spring

Ambrysus funebris
	FW
	Heteroptera

Naucoridae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Beetle, Helotes mold

Batrisodes venyivi
	FW
	Coleoptera

Staphylinidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Tiger beetle, Salt Creek

Cicindela nevadica lincolniana
	FW
	Coleoptera

Cicindelidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Meshweaver, Robber Baron Cave

Cicurina baronia
	FW
	Araneae

Dictynidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Meshweaver, Madla's Cave

Cicurina madla
	FW
	Araneae

Dictynidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Meshweaver, Braken Bat Cave

Cicurina venii
	FW
	Araneae

Dictynidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Meshweaver, Government Canyon Bat Cave

Cicurina vespera
	FW
	Araneae

Dictynidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Beetle, delta green ground

Elaphrus viridis
	FW
	Coleoptera

Carabidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Damselfly, crimson Hawaiian

Megalagrion leptodemus
	FW
	Odonata

Coenagrionidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Damselfly, flying earwig Hawaiian

Megalagrion nesiotes
	FW (eggs)
	Odonata

Coenagrionidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Damselfly, blackline Hawaiian

Megalagrion nigrohamatum nigrolineatum
	FW
	Odonata

Coenagrionidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Damselfly, Pacific Hawaiian

Megalagrion pacificum
	FW
	Odonata

Coenagrionidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Damselfly, orangeblack Hawaiian

Megalagrion xanthomelas
	FW
	Odonata

Coenagrionidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Spider, Government Canyon Bat Cave

Neoleptoneta microps
	FW
	Araneae

Leptonetidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Ground beetle, [unnamed]

Rhadine exilis
	FW
	Coleoptera

Carabidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Ground beetle, [unnamed]

Rhadine infernalis
	FW
	Coleoptera

Carabidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Beetle, Tooth Cave ground

Rhadine persephone
	FW
	Coleoptera

Carabidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Dragonfly, Hine's emerald

Somatochlora hineana
	FW
	Odonata

Corduliidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Pseudoscorpion, Tooth Cave

Tartarocreagris texana
	FW
	Pseudoscorpiones

Neobisiidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Beetle, Kretschmarr Cave mold

Texamaurops reddelli
	FW
	Coleoptera

Staphylinidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Harvestman, Cokendolpher Cave

Texella cokendolpheri
	FW
	Opiliones

Phalangodidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Harvestman, Bee Creek Cave

Texella reddelli
	FW
	Opiliones

Phalangodidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Harvestman, Bone Cave

Texella reyesi
	FW
	Opiliones

Phalangodidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Insect – Inland – Piscivore (m)

	Damselfly, oceanic Hawaiian

Megalagrion oceanicum
	FW
	Odonata

Coenagrionidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Insect – Shore – Invertivore (o)

	Tiger beetle, northeastern beach

Cicindela dorsalis dorsalis
	SW
	Coleoptera

Cicindelidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Tiger beetle, Puritan

Cicindela puritana
	FW, SW
	Coleoptera

Cicindelidae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Crustacean – Inland – Detritivore (p)

	Isopod, Madison Cave

Antrolana lira
	FW
	Isopoda

Cirolanidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Crayfish, cave

Cambarus aculabrum
	FW
	Decapoda

Cambaridae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Crayfish, cave

Cambarus zophonastes
	FW
	Decapoda

Cambaridae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Amphipod, Illinois cave

Gammarus acherondytes
	FW
	Amphipoda

Gammaridae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Amphipod, diminutive

Gammarus hyalelloides
	FW
	Amphipoda

Gammaridae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Isopod, Lee County cave

Lirceus usdagalun
	FW
	Isopoda

Cirolanidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Shrimp, anchialine pool

Palaemonella burnsi
	SW
	Decapoda

Palaemonidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Shrimp, Squirrel Chimney Cave

Palaemonetes cummingi
	FW
	Decapoda Palaemonidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Shrimp, Alabama cave

Palaemonias alabamae
	FW
	Decapoda

Atyidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Shrimp, Kentucky cave

Palaemonias ganteri
	FW
	Decapoda Atyidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Amphipod, Kauai cave

Spelaeorchestia koloana
	FW
	Amphipoda

Talitridae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Amphipod, Peck's cave

Stygobromus (=Stygonectes) pecki
	FW
	Amphipoda Crangonyctidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Amphipod, Hay's Spring

Stygobromus hayi
	FW
	Amphipoda

Crangonyctidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Shrimp, California freshwater

Syncaris pacifica
	FW
	Decapoda

Atyidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Isopod, Socorro

Thermosphaeroma thermophilus
	FW
	Isopoda Sphaeromatidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Shrimp, troglobitic groundwater

Typhlatya monae
	FW
	Decapoda

Atyidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Crustacean – Inland – Herbivore (q)

	Amphipod, Noel's

Gammarus desperatus
	FW
	Amphipoda

Gammaridae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Crustacean – Inland – Invertivore (p)

	*Fairy shrimp, Conservancy

Branchinecta conservatio
	FW
	Anostraca

Branchinectidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Fairy shrimp, longhorn

Branchinecta longiantenna
	FW
	Anostraca Branchinectidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Fairy shrimp, vernal pool

Branchinecta lynchi
	FW
	Anostraca Branchinectidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Fairy shrimp, San Diego

Branchinecta sandiegonensis
	FW
	Anostraca Branchinectidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Tadpole shrimp, vernal pool

Lepidurus packardi
	FW
	Notostraca Triopsidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Shrimp, anchialine pool

Metabetaeus lohena
	FW, SW
	Decapoda

Alpheidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Shrimp, anchialine pool

Procaris hawaiana
	SW
	Decapoda

Procarididae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Fairy shrimp, Riverside

Streptocephalus woottoni
	FW
	Anostraca Streptocephalidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Shrimp, anchialine pool

Vetericaris chaceorum
	SW
	Decapoda

Procarididae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Crustacean – Inland – Piscivore (m)

	Crayfish, Nashville

Orconectes shoupi
	FW
	Decapoda Cambaridae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Crustacean – Inland – Carnivore (m)

	Crayfish, Shasta

Pacifastacus fortis
	FW
	Decapoda Cambaridae
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Snail – Inland – Detritivore/Herbivore (q)

	Cavesnail, Tumbling Creek

Antrobia culveri
	FW
	Neotaenioglossa

Hydrobiidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Snail, Pecos assiminea

Assiminea pecos
	FW
	Neotaenioglossa

Assimineidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Riversnail, Anthony's

Athearnia anthonyi
	FW
	Neotaenioglossa Hydrobiidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Campeloma, slender

Campeloma decampi
	FW
	Architaenio Viviparidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Snail, Phantom Cave

Cochliopa texana
	FW
	Neotaenioglossa

Hydrobiidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Elimia, lacy (snail)

Elimia crenatella
	FW
	Neotaenioglossa Pleuroceridae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Mudalia, black

Elimia melanoides
	FW
	Neotaenioglossa Pleuroceridae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Snail, Newcomb's

Erinna newcombi
	FW
	Basommatophora

Lymnaeidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Springsnail, Koster's

Juturnia kosteri
	FW
	Neotaenioglossa

Hydrobiidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Limpet, Banbury Springs

Lanx sp.
	FW
	Basommatophora

Lancidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Rocksnail, round

Leptoxis ampla
	FW
	Neotaenioglossa Pleuroceridae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Rocksnail, interrupted (=Georgia)

Leptoxis foremani
	FW
	Neotainioglossa Pleuroceridae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Rocksnail, plicate

Leptoxis plicata
	FW


	Neotainioglossa Pleuroceridae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Rocksnail, painted

Leptoxis taeniata
	FW
	Neotainioglossa Pleuroceridae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Pebblesnail, flat

Lepyrium showalteri
	FW
	Neotaenioglossa

Hydrobilidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Lioplax, cylindrical (snail)

Lioplax cyclostomaformis
	FW
	Architaenio

Viviparidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Ambersnail, Kanab

Oxyloma haydeni kanabensis
	FW
	Stylommatophora

Succineidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Snail, Snake River physa

Physa natricina
	FW
	Basommatophora

Physidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Hornsnail, rough

Pleurocera foremani
	FW
	Neotaenioglossa

Pleuroceridae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Snail, Diamond Y Spring

Pseudotryonia (=Tryonia) adamantina
	FW
	Neotaenioglossa Hydrobiidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Snail, armored

Pyrgulopsis (=Marstonia) pachyta
	FW
	Neotaenioglossa Hydrobiidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Springsnail, San Bernadino

Pyrgulopsis bernardina
	FW
	Neotaenioglossa Hydrobiidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Springsnail, Bruneau Hot

Pyrgulopsis bruneauensis
	FW
	Neotaenioglossa Hydrobiidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Springsnail, Chupadera

Pyrgulopsis chupaderae
	FW
	Neotaenioglossa Hydrobiidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Springsnail, Gila

Pyrgulopsis gilae
	FW
	Neotaenioglossa Hydrobiidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Springsnail, Page

Pyrgulopsis morrisoni
	FW
	Neotaenioglossa Hydrobiidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Springsnail, Socorro

Pyrgulopsis neomexicana
	FW
	Neotaenioglossa Hydrobilidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Springsnail, elongate mud meadows

Pyrgulopsis notidicola
	FW
	Neotaenioglossa Hydrobiidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Marstonia, royal (snail)

Pyrgulopsis ogmorhaphe
	FW
	Neotainioglossa Hydrobilidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Springsnail, Roswell

Pyrgulopsis roswellensis
	FW
	Neotaenioglossa Hydrobiidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Springsnail, New Mexico

Pyrgulopsis thermalis
	FW
	Neotaenioglossa Hydrobiidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Springsnail, Huachuca

Pyrgulopsis thompsoni
	FW
	Neotaenioglossa Hydrobiidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Springsnail, Three Forks

Pyrgulopsis trivialis
	FW
	Neotaenioglossa Hydrobiidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Pondsnail, Fat-whorled (=Bonneville)

Stagnicola bonnevillensis
	FW
	Basommatophora

Lymnaeidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Snail, Chittenango ovate amber

Succinea chittenangoensis
	FW
	Stylommatophora

Succineidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Snail, Bliss Rapids

Taylorconcha serpenticola
	FW
	Neotaenioglossa

Hydrobidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Springsnail, Alamosa

Tryonia alamosae
	FW
	Neotaenioglossa Hydrobiidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Springsnail (=Tryonia), Phantom

Tryonia cheatumi
	FW
	Neotaenioglossa Hydrobiidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Springsnail, Gonzales

Tryonia circumstriata(=stocktonensis)
	FW
	Neotaenioglossa Hydrobiidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Snail, tulotoma

Tulotoma magnifica
	FW
	Architaenio Viviparidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Snail, Utah valvata

Valvata utahensis
	FW
	Architaenio Valvatidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Bivalve Mollusks – Inland- Adult Food Habits Detritovore  (r)

	*Elktoe, Cumberland

Alasmidonta atropurpurea
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Wedgemussel, dwarf

Alasmidonta heterodon
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Elktoe, Appalachian

Alasmidonta raveneliana
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Three-ridge, fat (mussel)

Amblema neislerii
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Pocketbook, Ouachita rock

Arkansia wheeleri
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Pearlymussel, birdwing

Conradilla caelata
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Spectaclecase

Cumberlandia monodonta
	FW
	Unionoida

Margaritiferidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Fanshell

Cyprogenia stegaria
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Pearlymussel, dromedary

Dromus dromas
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Slabshell, Chipola

Elliptio chipolaensis
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Spinymussel, Altamaha

Elliptio spinosa
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Spinymussel, Tar River

Elliptio steinstansana
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Bankclimber, purple (mussel)

Elliptoideus sloatianus
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Combshell, Cumberlandian

Epioblasma brevidens
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Mussel, oyster

Epioblasma capsaeformis
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Pearlymussel, Curtis

Epioblasma florentina curtisii
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Blossom, yellow (pearlymussel)

Epioblasma florentina florentina
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Riffleshell, tan

Epioblasma florentina walkeri (=E. walkeri)
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Combshell, upland

Epioblasma metastriata
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Catspaw (=purple cat's paw pearlymussel)

Epioblasma obliquata obliquata
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Catspaw, white (pearlymussel)

Epioblasma obliquata perobliqua
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Acornshell, southern

Epioblasma othcaloogensis
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Combshell, southern

Epioblasma penita
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Blossom, green (pearlymussel)

Epioblasma torulosa gubernaculum
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Riffleshell, northern

Epioblasma torulosa rangiana
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Blossom, tubercled (pearlymussel)

Epioblasma torulosa torulosa
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Blossom, turgid (pearlymussel)

Epioblasma turgidula
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Pigtoe, shiny

Fusconaia cor
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Pigtoe, finerayed

Fusconaia cuneolus
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Pigtoe, narrow

Fusconaia escambia
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Ebonyshell, round

Fusconaia rotulata
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	sandshell, Southern

Hamiota (=Lampsilis) australis
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Pearlymussel, cracking

Hemistena lata
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Mucket, pink (pearlymussel)

Lampsilis abrupta
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Pocketbook, finelined

Lampsilis altilis
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Mucket, orangenacre

Lampsilis perovalis
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Fatmucket, Arkansas

Lampsilis powelli
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Mucket, Neosho

Lampsilis rafinesqueana
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Pocketbook, speckled

Lampsilis streckeri
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Pocketbook, shinyrayed

Lampsilis subangulata
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Lampmussel, Alabama

Lampsilis virescens
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Heelsplitter, Carolina

Lasmigona decorata
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Mussel, scaleshell

Leptodea leptodon
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Pearlymussel, slabside

Lexingtonia dolabelloides
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Pearlshell, Louisiana

Margaritifera hembeli
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Pearlshell, Alabama

Margaritifera marrianae
	FW
	Unionoida

Margaritiferidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Moccasinshell, Alabama

Medionidus acutissimus
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Moccasinshell, Coosa

Medionidus parvulus
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Moccasinshell, Gulf

Medionidus penicillatus
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Moccasinshell, Ochlockonee

Medionidus simpsonianus
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Ring pink (mussel)

Obovaria retusa
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Pearlymussel, littlewing

Pegias fabula
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Wartyback, white (pearlymussel)

Plethobasus cicatricosus
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Pimpleback, orangefoot (pearlymussel)

Plethobasus cooperianus
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Mussel, sheepnose

Plethobasus cyphyus
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Clubshell

Pleurobema clava
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Spinymussel, James

Pleurobema collina
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Clubshell, black

Pleurobema curtum
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Clubshell, southern

Pleurobema decisum
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Pigtoe, dark

Pleurobema furvum
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Pigtoe, southern

Pleurobema georgianum
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Pigtoe, Cumberland

Pleurobema gibberum
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Pigtoe, Georgia

Pleurobema hanleyianum
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Pigtoe, flat

Pleurobema marshalli
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Clubshell, ovate

Pleurobema perovatum
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Pigtoe, rough

Pleurobema plenum
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Pigtoe, oval

Pleurobema pyriforme
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Pigtoe, fuzzy

Pleurobema strodeanum
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Pigtoe, heavy

Pleurobema taitianum
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Hornshell, Texas

Popenaias popeii
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Pocketbook, fat

Potamilus capax
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Heelsplitter, Alabama (=inflated)

Potamilus inflatus
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Kidneyshell, triangular

Ptychobranchus greenii
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Kidneyshell, southern

Ptychobranchus jonesi
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Kidneyshell, fluted

Ptychobranchus subtentum
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Rabbitsfoot, rough

Quadrula cylindrica strigillata
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Mapleleaf, winged

Quadrula fragosa
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Monkeyface, Cumberland (pearlymussel)

Quadrula intermedia
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Monkeyface, Appalachian (pearlymussel)

Quadrula sparsa
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Stirrupshell

Quadrula stapes
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Pigtoe, tapered

Quincuncina burkei
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Lilliput, pale (pearlymussel)

Toxolasma cylindrellus
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Bean, Choctaw

Villosa choctawensis
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Bean, rayed

Villosa fabalis
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Bean, purple

Villosa perpurpurea
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Bean, Cumberland (pearlymussel)

Villosa trabalis
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Bivalve Mollusks – Inland- Adult Food Habits Invertivore (k)

	Higgins eye (pearlymussel)

Lampsilis higginsii
	FW
	Unionoida

Unionidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Gastropod Mollusks – Marine (Near Shore) - Adult Food Habits Herbivore (s)

	Abalone, black

Haliotis cracherodii
	SW
	Archaeogastropoda

Haliotidae
	May affect
	May affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Gastropod Mollusks – Marine (Abyssal) - Adult Food Habits Herbivore (s)

	Abalone, white

Haliotis sorenseni
	SW
	Archaeogastropoda

Haliotidae
	May affect
	May affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Corals – Marine Invertivore (s)

	Coral, elkhorn

Acropora palmata
	SW
	Scleractinia

Acroporidae
	May affect
	May affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Coral, staghorn

Acropora cervicornis
	SW
	Scleractinia

Acroporidae
	May affect
	May affect
	May affect
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect

	Plants – Inland (t=SW; u=FW)

	*Liliwai

Acaena exigua
	FW
	Rosales

Rosaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Monkshood, northern wild

Aconitum noveboracense
	FW
	Ranunculales

Ranunculaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Joint-vetch, sensitive

Aeschynomene virginica
	FW, SW
	Fabales

Fabaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Alopecurus, Sonoma

Alopecurus aequalis var. sonomensis
	FW
	Cyperales

Poaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Sandwort, Marsh

Arenaria paludicola
	FW
	Caryophyllales

Caryophyllaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Silversword, Mauna Loa (=Ka'u)

Argyroxiphium kauense
	FW
	Asterales

Asteraceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Milk-vetch, Applegate's

Astragalus applegatei
	FW
	Fabales

Fabaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Milk-vetch, Fish Slough

Astragalus lentiginosus var. piscinensis
	FW
	Fabales

Fabaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Milk-vetch, Ash meadows

Astragalus phoenix
	FW
	Fabales

Fabaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Milk-vetch, Jesup's

Astragalus robbinsii var. jesupi
	FW
	Fabales

Fabaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Crownscale, San Jacinto Valley

Atriplex coronata var. notatior
	FW
	Caryophyllales

Chenopodiaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Ko`oko`olau

Bidens conjuncta
	FW
	Asterales

Asteraceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Sunshine, Sonoma

Blennosperma bakeri
	FW
	Asterales

Asteraceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Aster, decurrent false

Boltonia decurrens
	FW
	Asterales

Asteraceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Brodiaea, thread-leaved

Brodiaea filifolia
	FW
	Liliales

Liliaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Reedgrass, Maui

Calamagrostis expansa
	FW
	Cyperales

Poaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Capa rosa

Callicarpa ampla
	FW
	Lamiales

Verbenaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Manaca, palma de

Calyptronoma rivalis
	FW
	Arecales

Arecaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Bellflower, Brooksville

Campanula robinsiae
	FW
	Hydroida

Campanulariidae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Bittercress, small-anthered

Cardamine micranthera
	FW
	Capparales

Brassicaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Sedge, white

Carex albida
	FW
	Cyperales

Cyperaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Sedge, golden

Carex lutea
	FW
	Cyperales

Cyperaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Sedge, Navajo

Carex specuicola
	FW
	Cyperales

Cyperaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Owl's-clover, fleshy

Castilleja campestris ssp. succulenta
	FW
	Scrophulariales

Scrophulariaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Centaury, spring-loving

Centaurium namophilum
	FW
	Gentianales

Gentianaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Spurge, Hoover's

Chamaesyce hooveri
	FW
	Euphorbiales

Euphorbiaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Thistle, fountain

Cirsium fontinale var. fontinale
	FW
	Asterales

Asteraceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Thistle, Chorro Creek bog

Cirsium fontinale var. obispoense
	FW
	Asterales

Asteraceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Thistle, La Graciosa

Cirsium loncholepis
	FW, SW
	Asterales

Asteraceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Thistle, Sacramento Mountains

Cirsium vinaceum
	FW
	Asterales

Asteraceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Leather flower, Morefield's

Clematis morefieldii
	FW
	Ranunculales

Ranunculaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Rosemary, Cumberland

Conradina verticillata
	FW
	Lamiales

Lamiaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	No common name

Cordia bellonis
	FW
	Lamiales

Boraginaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Pu`uka`a

Cyperus trachysanthos
	FW
	Campanulales

Campanulaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Oha

Delissea rivularis
	FW
	Campanulales

Campanulaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Panic grass, Hirsts'

Dichanthelium (=Panicum) hirstii
	FW
	Cyperales

Poaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Na`ena`e

Dubautia pauciflorula
	FW
	Asterales

Asteraceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Daisy, Willamette

Erigeron decumbens var. decumbens
	FW
	Asterales

Asteraceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Button-celery, San Diego

Eryngium aristulatum var. parishii
	FW
	Apiales

Apiaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Thistle, Loch Lomond coyote

Eryngium constancei
	FW
	Apiales

Apiaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Lily, Minnesota dwarf trout

Erythronium propullans
	FW
	Liliales

Liliaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Mustard, Penland alpine fen

Eutrema penlandii
	FW
	Capparales

Brassicaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Heau

Exocarpos luteolus
	FW
	Santalales

Santalaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Butterfly plant, Colorado

Gaura neomexicana var. coloradensis
	FW
	Myrtales

Onagraceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Nohoanu

Geranium multiflorum
	FW
	Geraniales

Geraniaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	No common name

Gesneria pauciflora
	FW
	Scrophulariales

Gesneriaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Gumplant, Ash Meadows

Grindelia fraxino-pratensis
	FW
	Asterales

Asteraceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Beauty, Harper's

Harperocallis flava
	FW
	Liliales

Liliaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Kampua`a

Hedyotis fluviatilis
	FW
	Rubiales

Rubiaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Sneezeweed, Virginia

Helenium virginicum
	FW
	Asterales

Asteraceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Sunflower, Pecos (=puzzle, =paradox)

Helianthus paradoxus
	FW
	Asterales

Asteraceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Pink, swamp

Helonias bullata
	FW
	Liliales

Liliaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Heartleaf, dwarf-flowered

Hexastylis naniflora
	FW
	Aristolochiales

Aristolochiaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Rose-mallow, Neches River

Hibiscus dasycalyx
	FW
	Malvales

Malvaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Howellia, water

Howellia aquatilis
	FW
	Campanulales

Campanulaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Iris, dwarf lake

Iris lacustris
	FW
	Liliales

Iridaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Quillwort, Louisiana

Isoetes louisianensis
	FW
	Isoetales

Isoetaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Quillwort, black spored

Isoetes melanospora
	FW
	Isoetales

Isoetaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Quillwort, mat-forming

Isoetes tegetiformans
	FW
	Isoetales

Isoetaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Ivesia, Ash Meadows

Ivesia kingii var. eremica
	FW
	Rosales

Rosaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Water-willow, Cooley's

Justicia cooleyi
	FW
	Scrophulariales

Acanthaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Goldfields, Burke's

Lasthenia burkei
	FW
	Asterales

Asteraceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Goldfields, Contra Costa

Lasthenia conjugens
	FW
	Asterales

Asteraceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Water-umbel, Huachuca

Lilaeopsis schaffneriana var. recurva
	FW
	Apiales

Apiaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Lily, Western

Lilium occidentale
	FW
	Liliales

Liliaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Lily, Pitkin Marsh

Lilium pardalinum ssp. pitkinense
	FW
	Liliales

Liliaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Meadowfoam, Butte County

Limnanthes floccosa ssp. californica
	FW
	Geraniales

Limnanthaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Meadowfoam, large-flowered woolly

Limnanthes floccosa ssp. grandiflora
	FW
	Geraniales

Limnanthaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Meadowfoam, Sebastopol

Limnanthes vinculans
	FW
	Geraniales

Limnanthaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Pondberry

Lindera melissifolia
	FW
	Laurales

Lauraceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*No common name

Lobelia oahuensis
	FW
	Campanulales

Campanulaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Desert-parsley, Bradshaw's

Lomatium bradshawii
	FW
	Apiales

Apiaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Lomatium, Cook's

Lomatium cookii
	FW
	Apiales

Apiaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Loosestrife, rough-leaved

Lysimachia asperulifolia
	FW
	Primulales

Primulaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*No common name

Lysimachia filifolia
	FW
	Primulales

Primulaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Birds-in-a-nest, white

Macbridea alba
	FW
	Lamiales

Lamiaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Button, Mohr's Barbara

Marshallia mohrii
	FW
	Asterales

Asteraceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Ihi`ihi

Marsilea villosa
	FW
	Hydropteridales

Marsileaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Blazingstar, Ash Meadows

Mentzelia leucophylla
	FW
	Violales

Loasaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Monkey-flower, Michigan

Mimulus glabratus var. michiganensis
	FW
	Scrophulariales

Scrophulariaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Monardella, willowy

Monardella linoides ssp. viminea
	FW
	Lamiales

Lamiaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Kolea

Myrsine juddii
	FW
	Primulales

Primulaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Asphodel, bog

Narthecium americanum
	FW
	Liliales

Liliaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Navarretia, spreading

Navarretia fossalis
	FW
	Solanales

Polemoniaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Navarretia, few-flowered

Navarretia leucocephala ssp. pauciflora (=N. pauciflora)
	FW
	Solanales

Polemoniaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Navarretia, many-flowered

Navarretia leucocephala ssp. plieantha
	FW
	Solanales

Polemoniaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Grass, Colusa

Neostapfia colusana
	FW
	Cyperales

Poaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Niterwort, Amargosa

Nitrophila mohavensis
	FW
	Caryophyllales

Chenopodiaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Orcutt grass, California

Orcuttia californica
	FW
	Cyperales

Poaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Orcutt grass, San Joaquin

Orcuttia inaequalis
	FW
	Cyperales

Poaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Orcutt grass, hairy

Orcuttia pilosa
	FW
	Cyperales

Poaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Orcutt grass, slender

Orcuttia tenuis
	FW
	Cyperales

Poaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Orcutt grass, Sacramento

Orcuttia viscida
	FW
	Cyperales

Poaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Dropwort, Canby's

Oxypolis canbyi
	FW
	Apiales

Apiaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Locoweed, Fassett's

Oxytropis campestris var. chartacea
	FW
	Fabales

Fabaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Whitlow-wort, papery

Paronychia chartacea
	FW
	Caryophyllales

Caryophyllaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Stonecrop, Lake County

Sedella leiocarpa
	FW
	Rosales

Crassulaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Lousewort, Furbish

Pedicularis furbishiae
	FW
	Scrophulariales

Scrophulariaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Beardtongue, Penland

Penstemon penlandii
	FW
	Scrophulariales

Scrophulariaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Butterwort, Godfrey's

Pinguicula ionantha
	FW
	Scrophulariales

Lentibulariaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Aster, Ruth's golden

Pityopsis ruthii
	FW
	Asterales

Asteraceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Popcornflower, rough

Plagiobothrys hirtus
	FW
	Lamiales

Boraginaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Allocarya, Calistoga

Plagiobothrys strictus
	FW
	Lamiales

Boraginaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Kuahiwi laukahi

Plantago princeps
	FW
	Plantaginales

Plantaginaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*No common name

Platanthera holochila
	FW
	Orchidales

Orchidaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Orchid, white fringeless

Platanthera integrilabia
	FW
	Orchidales

Orchidaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Orchid, eastern prairie fringed

Platanthera leucophaea
	FW
	Orchidales

Orchidaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Orchid, western prairie fringed

Platanthera praeclara
	FW
	Orchidales

Orchidaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Bluegrass, Mann's

Poa mannii
	FW
	Cyperales

Poaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Bluegrass, Napa

Poa napensis
	FW
	Cyperales

Poaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Bluegrass, Hawaiian

Poa sandvicensis
	FW
	Cyperales

Poaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*No common name

Poa siphonoglossa
	FW
	Cyperales

Poaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Mesa-mint, San Diego

Pogogyne abramsii
	FW
	Lamiales

Lamiaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Mesa-mint, Otay

Pogogyne nudiuscula
	FW
	Lamiales

Lamiaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Pondweed, Little Aguja (=Creek)

Potamogeton clystocarpus
	FW
	Lamiales

Lamiaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Cinquefoil, Soldier Meadows

Potentilla basaltica
	FW
	Rosales

Rosaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Potentilla, Hickman's

Potentilla hickmanii
	FW
	Rosales

Rosaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Primrose, Maguire

Primula maguirei
	FW
	Primulales

Primulaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Lo`ulu, (=Na`ena`e)

Pritchardia hardyi
	FW
	Arecales
Arecaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Lo`ulu

Pritchardia kaalae
	FW
	Arecales
Arecaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Lo`ulu

Pritchardia munroi
	FW
	Arecales
Arecaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Lo`ulu

Pritchardia napaliensis
	FW
	Arecales
Arecaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Lo`ulu

Pritchardia remota
	FW
	Arecales
Arecaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Lo`ulu

Pritchardia viscosa
	FW
	Arecales
Arecaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Kopiko

Psychotria grandiflora
	FW
	Rubiales

Rubiaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*No common name

Pteris lydgatei
	FW
	Polypodiales

Pteridaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Harperella

Ptilimnium nodosum
	FW
	Apiales

Apiaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Buttercup, autumn

Ranunculus aestivalis (=acriformis)
	FW
	Primulales

Primulaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Makou

Ranunculus mauiensis
	FW
	Primulales

Primulaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Rhododendron, Chapman

Rhododendron chapmanii
	FW
	Ericales

Ericaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Beaked-rush, Knieskern's

Rhynchospora knieskernii
	FW
	Cyperales

Cyperaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Watercress, Gambel's

Rorippa gambellii
	FW, SW
	Capparales

Brassicaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Cress, Tahoe yellow

Rorippa subumbellata
	FW
	Capparales

Brassicaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Arrowhead, bunched

Sagittaria fasciculata
	FW
	Alismatales

Alismataceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Water-plantain, Kral's

Sagittaria secundifolia
	FW
	Alismatales

Alismataceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*No common name

Sanicula purpurea
	FW
	Apiales

Apiaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Pitcher-plant, green

Sarracenia oreophila
	FW
	Nepenthales

Sarraceniaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Pitcher-plant, Alabama canebrake

Sarracenia rubra alabamensis
	FW
	Nepenthales

Sarraceniaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Pitcher-plant, mountain sweet

Sarracenia rubra ssp. jonesii
	FW
	Nepenthales

Sarraceniaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Chaffseed, American

Schwalbea americana
	FW
	Scrophulariales

Scrophulariaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Bulrush, Northeastern

Scirpus ancistrochaetus
	FW
	Cyperales

Cyperaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Skullcap, Florida

Scutellaria floridana
	FW
	Lamiales

Lamiaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Roseroot, Leedy's

Rhodiola integrifolia ssp. leedyi
	FW
	Rosales

Crassulaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Checker-mallow, Kenwood Marsh

Sidalcea oregana ssp. valida
	FW
	Malvales

Malvaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Checkermallow, Wenatchee Mountains

Sidalcea oregana var. calva
	FW
	Malvales

Malvaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Checker-mallow, pedate

Sidalcea pedata
	FW
	Malvales

Malvaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Goldenrod, Houghton's

Oligoneuron houghtonii
	FW
	Asterales

Asteraceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Goldenrod, Yadkin River

Solidago plumosa
	FW
	Asterales

Asteraceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Spiraea, Virginia

Spiraea virginiana
	FW
	Rosales

Rosaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Ladies'-tresses, Canelo Hills

Spiranthes delitescens
	FW
	Orchidales

Orchidaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Ladies'-tresses, Ute

Spiranthes diluvialis
	FW
	Orchidales

Orchidaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Ladies'-tresses, Navasota

Spiranthes parksii
	FW
	Orchidales

Orchidaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Cobana negra

Stahlia monosperma
	SW
	Fabales

Fabaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Taraxacum, California

Taraxacum californicum
	FW
	Asterales

Asteraceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Palo colorado

Ternstroemia luquillensis
	FW
	Theales

Theaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	No common name

Ternstroemia subsessilis
	FW
	Theales

Theaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*`Ohe`ohe

Tetraplasandra gymnocarpa
	FW
	Apiales

Araliaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Meadowrue, Cooley's

Thalictrum cooleyi
	FW
	Primulales

Primulaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Torreya, Florida

Torreya taxifolia
	FW
	Taxales

Taxaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*No common name

Trematolobelia singularis
	FW
	Campanulales

Campanulaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Bluecurls, Hidden Lake

Trichostema austromontanum ssp. compactum
	FW
	Lamiales

Lamiaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Clover, showy Indian

Trifolium amoenum
	FW
	Fabales

Fabaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Tuctoria, Greene's

Tuctoria greenei
	FW
	Cyperales

Poaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Grass, Solano

Tuctoria mucronata
	FW
	Cyperales

Poaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Vervain, Red Hills

Verbena californica
	FW
	Lamiales

Verbenaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Pamakani

Viola chamissoniana ssp. chamissoniana
	FW
	Violales

Violaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*No common name

Viola helenae
	FW
	Violales

Violaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Nani wai`ale`ale

Viola kauaiensis var. wahiawaensis
	FW
	Violales

Violaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*No common name

Viola oahuensis
	FW
	Violales

Violaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Grass, Tennessee yellow-eyed

Xyris tennesseensis
	FW
	Commelinales

Xyridaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Wild-rice, Texas

Zizania texana
	FW
	Cyperales

Poaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Plants - Shore

	Amaranth, seabeach

Amaranthus pumilus
	SW
	Caryophyllales

Amaranthaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Milk-vetch, Ventura Marsh

Astragalus pycnostachyus var. lanosissimus
	SW
	Fabales

Fabaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Milk-vetch, coastal dunes

Astragalus tener var. titi
	FW
	Fabales

Fabaceae
	
	
	
	
	
	
	

	Prickly-apple, fragrant

Harrisia fragrans
	SW
	Caryophyllales

Cactaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Thistle, Suisun

Cirsium hydrophilum var. hydrophilum
	SW
	Asterales

Asteraceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Bird's-beak, salt marsh

Cordylanthus maritimus ssp. maritimus
	SW
	Scrophulariales

Scrophulariaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	*Bird's-beak, soft

Cordylanthus mollis ssp. mollis
	SW
	Scrophulariales

Scrophulariaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Gilia, Monterey

Gilia tenuiflora ssp. arenaria
	SW
	Solanales

Polemoniaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Seagrass, Johnson's

Halophila johnsonii
	SW
	Hydrocharitales

Hydrocharitaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	No common name

Nesogenes rotensis
	SW
	Lamiales

Verbenaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect

	Seablite, California

Suaeda californica
	SW
	Caryophyllales

Caryophyllaceae
	May affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect
	May affect – not likely to adversely affect


*Indicates species has designated critical habitat.

† Letters provided in parentheses immediately following the taxonomic, habitat and food habit categorizations identify the primary representative species (of which there are twenty one) used to make the effect determinations for the other 643 listed species included in the table.  Letters correspond to the following representative species: a- West Indian manatee, b- Northern right whale, c- Hawaiian monk seal, d- whooping crane, e-piping plover, f- marbled murrelet, g- Kemp’s Ridley sea turtle, h- Columbia spotted frog, i- delta smelt, j-Rio Grande silvery minnow, k-Topeka shiner, l- shortnose sturgeon, m- Chinook salmon, n- Hine’s emerald dragonfly, o- Northeaster beach tiger beetle, p- California freshwater shrimp, q- Anthony’s riversnail, r- northern riffleshell, s- elkhorn coral, t- sensitive joint-vetch, and u- Ute ladies’s-tresses orchid.  The final effect determinations for each of the twenty one representative species are from Table 6.5.  Selection of a primary representative species (one of the twenty one available) to make a determination for any one or group of species in this table was based on (in order of practice): similarity in trophic status (i.e., herbivore/detritivore, invertivore, piscivore/carnivore), similarity in habitat (freshwater, estuarine and marine), and best professional judgment.  Effects on all representative species were also examined to confirm that the conculsions in this table logically derive from the previous analysis.
^Note that where EPA has made a “may affect” determination for a listed or proposed species, EPA also made a “may modify” determination for its critical habitat (see section 6.4).
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APPENDIX A
	APPENDIX A: Complete List of Federally-Listed Species and Associated Critical Habitat.

	Species Group
	Inverted Common Name
	Scientific Name
	Listing Status
	Historic Range
	Current Distribution
	Critical
Habitat
	Proposed 
Critical 
Habitat

	Birds
	`O`o, Kauai (honeyeater)
	Moho braccatus
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	`O`u (honeycreeper)
	Psittirostra psittacea
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Akepa, Hawaii (honeycreeper)
	Loxops coccineus coccineus
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Akepa, Maui (honeycreeper)
	Loxops coccineus ochraceus
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Akialoa, Kauai (honeycreeper)
	Hemignathus procerus
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Akiapola`au (honeycreeper)
	Hemignathus munroi
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Blackbird, yellow-shouldered
	Agelaius xanthomus
	E
	U.S.A. (PR)
	PR
	17.95(b)
	 

	Birds
	Bobwhite, masked (quail)
	Colinus virginianus ridgwayi
	E
	U.S.A. (AZ), Mexico (Sonora)
	AZ; Mexico
	N/A
	 

	Birds
	Caracara, Audubon's crested
	Polyborus plancus audubonii
	T
	U.S.A. (AZ, FL, LA, NM, TX) south to Panama; Cuba
	FL
	N/A
	 

	Birds
	Creeper, Hawaii
	Oreomystis mana
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Creeper, Kauai
	Oreomystis bairdi
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Creeper, Molokai
	Paroreomyza flammea
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Creeper, Oahu
	Paroreomyza maculata
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Crow, Hawaiian (='alala)
	Corvus hawaiiensis
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Crow, Mariana (=aga)
	Corvus kubaryi
	E
	Western Pacific Ocean_U.S.A. (Guam, Rota)
	GU, MP
	17.95(b)
	 

	Birds
	Crow, white-necked
	Corvus leucognaphalus
	E
	U.S.A. (PR), Dominican Republic, Haiti
	Dominican Republic, Haiti
	N/A
	 

	Birds
	Cuckoo, yellow-billed
	Coccyzus americanus
	C
	U.S.A. (AZ, CA, CO, ID, MT, NM, NV, OR, TX, UT, WA, WY), Canada, Mexico, Central and South America
	AZ, CA, CO, ID, MT, NM, NV, OR, TX, UT, WA, WY; Canada,Mexico,Central and South America
	N/A
	 

	Birds
	Elepaio, Oahu
	Chasiempis sandwichensis ibidis
	E
	U.S.A. (HI)
	HI
	17.95(b)
	 

	Birds
	Falcon, northern aplomado
	Falco femoralis septentrionalis
	E;XN
	U.S.A. (AZ, NM)
	TX; Guatemala, Mexico
	N/A
	 

	Birds
	Finch, Laysan (honeycreeper)
	Telespyza cantans
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Finch, Nihoa (honeycreeper)
	Telespyza ultima
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Flycatcher, southwestern willow
	Empidonax traillii extimus
	E
	U.S.A. (AZ, CA, CO, NM, TX, UT), Mexico
	AZ, CA, CO, NM, NV, TX, UT; Central America
	17.95(b)
	 

	Birds
	Gnatcatcher, coastal California
	Polioptila californica californica
	T
	U.S.A. (CA), Mexico
	CA; Mexico
	17.95(b)
	 

	Birds
	Goose, Hawaiian
	Branta (=Nesochen) sandvicensis
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Ground-Dove, Friendly
	Gallicolumba stairi
	C
	U.S.A. (AS), Fiji, Tonga, Western Samoa
	AS; Fiji, Tonga, Western Samoa
	N/A
	 

	Birds
	Grouse, greater sage
	Centrocercus urophasianus
	C
	U.S.A. (OR, WA), Canada (BC)
	WA
	N/A
	 

	Birds
	Hawk, Hawaiian (='lo)
	Buteo solitarius
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Hawk, Puerto Rican broad-winged
	Buteo platypterus brunnescens
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Birds
	Hawk, Puerto Rican sharp-shinned
	Accipiter striatus venator
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Birds
	Honeycreeper, crested
	Palmeria dolei
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Horned lark, streaked
	Eremophila alpestris strigata
	C
	U.S.A. (OR, WA), Canada (BC)
	CA, OR, WA
	N/A
	 

	Birds
	Jay, Florida scrub
	Aphelocoma coerulescens
	T
	U.S.A. (FL)
	FL
	N/A
	 

	Birds
	Megapode, Micronesian
	Megapodius laperouse
	E
	West Pacific Ocean_Palau Islands, U.S.A. (Mariana Islands)
	MP; Palau
	N/A
	 

	Birds
	Millerbird, Nihoa (old world warbler)
	Acrocephalus familiaris kingi
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Nightjar, Puerto Rican
	Caprimulgus noctitherus
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Birds
	Nukupu`u (honeycreeper)
	Hemignathus lucidus
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Owl, Mexican spotted
	Strix occidentalis lucida
	T
	U.S.A. (AZ, CO, NM, TX, UT), Mexico
	AZ, CO, NM, TX, UT; Mexico
	17.95(b)
	 

	Birds
	Owl, northern spotted
	Strix occidentalis caurina
	T
	U.S.A. (CA, OR, WA), Canada (B.C.)
	CA, OR, WA; Canada (B.C.)
	17.95(b)
	 

	Birds
	Palila (honeycreeper)
	Loxioides bailleui
	E
	U.S.A. (HI)
	HI
	17.95(b)
	 

	Birds
	Parrot, Puerto Rican
	Amazona vittata
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Birds
	Parrotbill, Maui (honeycreeper)
	Pseudonestor xanthophrys
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Pigeon, Puerto Rican plain
	Columba inornata wetmorei
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Birds
	Po`ouli (honeycreeper)
	Melamprosops phaeosoma
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Prairie-chicken, Attwater's greater
	Tympanuchus cupido attwateri
	E
	U.S.A. (TX)
	TX
	N/A
	 

	Birds
	Prairie-chicken, lesser
	Tympanuchus pallidicinctus
	C
	U.S.A. (CO, KA, NM, OK, TX)
	CO, KS, NM, OK, TX
	N/A
	 

	Birds
	Rail, Guam
	Rallus owstoni
	E;XN
	Western Pacific Ocean_U.S.A. (Guam)
	GU
	N/A
	 

	Birds
	Shrike, San Clemente loggerhead
	Lanius ludovicianus mearnsi
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Birds
	Sparrow, Cape Sable seaside
	Ammodramus maritimus mirabilis
	E
	U.S.A. (FL)
	FL
	17.95(b)
	 

	Birds
	Sparrow, Florida grasshopper
	Ammodramus savannarum floridanus
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Birds
	Sparrow, San Clemente sage
	Amphispiza belli clementeae
	T
	U.S.A. (CA)
	CA
	N/A
	 

	Birds
	Swiftlet, Mariana gray
	Aerodramus vanikorensis bartschi
	E
	Western Pacific Ocean_U.S.A. (Guam, Rota, Tinian, Saipan, Agiguan)
	GU, MP
	N/A
	 

	Birds
	Thrush, large Kauai (=kamao)
	Myadestes myadestinus
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Thrush, Molokai
	Myadestes lanaiensis rutha
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Thrush, small Kauai (=puaiohi)
	Myadestes palmeri
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Towhee, Inyo California
	Pipilo crissalis eremophilus
	T
	U.S.A. (CA)
	CA
	17.95(b)
	 

	Birds
	Vireo, black-capped
	Vireo atricapilla
	E
	U.S.A. (KS, LA, NE, OK, TX), Mexico.
	KS, LA, OK, TX; Mexico
	N/A
	 

	Birds
	Vireo, least Bell's
	Vireo bellii pusillus
	E
	U.S.A. (CA), Mexico
	CA; Mexico
	17.95(b)
	 

	Birds
	Warbler (=wood), Bachman's
	Vermivora bachmanii
	E
	U.S.A. (Southeastern), Cuba
	SC; Presumed near extinction--no known localities of regular occurence in since early 1970's (Cuba)
	N/A
	 

	Birds
	Warbler (=wood), golden-cheeked
	Dendroica chrysoparia
	E
	U.S.A. (TX), Mexico, Guatemala, Honduras, Nicaragua, Belize
	TX; Guatemala, Honduras, Mexico, Nicaragua
	N/A
	 

	Birds
	Warbler (=wood), Kirtland's
	Dendroica kirtlandii
	E
	U.S.A. (principally MI), Canada, West Indies_Bahama Islands
	MI, SC, WI; Canada,West Indies
	N/A
	 

	Birds
	Warbler, elfin-woods
	Dendroica angelae
	C
	U.S.A. (PR)
	PR
	N/A
	 

	Birds
	Warbler, nightingale reed (old world warbler)
	Acrocephalus luscinia
	E
	West Pacific Ocean_U.S.A. (Guam, Alamagan, Saipan)
	MP
	N/A
	 

	Birds
	White-eye, bridled
	Zosterops conspicillatus conspicillatus
	E
	Western Pacific Ocean_U.S.A. (Guam)
	GU; Thought to be extirpated from the wild,propagated in captivity
	N/A
	 

	Birds
	White-eye, Rota bridled
	Zosterops rotensis
	E
	U.S.A. (MP)
	MP
	17.95(b)
	 

	Birds
	Woodpecker, ivory-billed
	Campephilus principalis
	E
	U.S.A. (southcentral and southeastern), Cuba
	AR; also believed to exist in Cuba
	N/A
	 

	Birds
	Woodpecker, red-cockaded
	Picoides borealis
	E
	U.S.A. (southcentral and southeastern)
	AL, AR, FL, GA, LA, MS, NC, OK, SC, TX, VA
	N/A
	 

	Birds
	Albatross, short-tailed
	Phoebastria (=Diomedea) albatrus
	E
	North Pacific Ocean and Bering Sea_Canada, China, Japan, Mexico, Russia, Taiwan, U.S.A. (AK, CA, HI, OR, WA)
	AK, CA, HI, OR, WA; Northern Pacific Ocean,Japan,U.S.S.R
	N/A
	 

	Birds
	Condor, California
	Gymnogyps californianus
	E;XN
	U.S.A. (AZ, CA, OR), Mexico (Baja California)
	CA
	17.95(b)
	 

	Birds
	Coot, Hawaiian
	Fulica americana alai
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Crake, spotless
	Porzana tabuensis
	C
	U.S.A. (AS), Fiji, Marquesas, Polynesia, Philippines, Australia, Society Islands, Tonga, Western Samoa
	AS; Fiji,Marquesas,Polynesia,Philippines,Australia,Society Islands,Tonga,Western Samoa
	N/A
	 

	Birds
	Crane, Mississippi sandhill
	Grus canadensis pulla
	E
	U.S.A. (MS)
	MS
	17.95(b)
	 

	Birds
	Crane, whooping
	Grus americana
	E;XN
	Canada, U.S.A. (Rocky Mountains east to Carolinas), Mexico
	CO, KS, MT, ND, NE, OK, SD, TX; Ex.Pop. WI,FL
	17.95(b)
	 

	Birds
	Curlew, Eskimo
	Numenius borealis
	E
	Alaska and northern Canada to Argentina
	AK, KS, MT, NE, OK, SD, TX; Canada,Central & South America
	N/A
	 

	Birds
	Duck, Hawaiian (=koloa)
	Anas wyvilliana
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Duck, Laysan
	Anas laysanensis
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Eider, spectacled
	Somateria fischeri
	T
	U.S.A. (AK), Russia
	AK; C.I.S
	17.95(b)
	 

	Birds
	Eider, Steller's
	Polysticta stelleri
	T
	U.S.A. (AK), Russia, winters to Scandanavia
	AK
	17.95(b)
	 

	Birds
	Kingfisher, Guam Micronesian
	Halcyon cinnamomina cinnamomina
	E
	West Pacific Ocean_U.S.A. (Guam)
	GU
	17.95(b)
	 

	Birds
	Kite, Everglade snail
	Rostrhamus sociabilis plumbeus
	E
	U.S.A. (FL), Cuba
	FL
	17.95(b)
	 

	Birds
	Knot, red
	Calidris canutus rufa
	C
	U.S.A. (Pacific, Atlantic, and Gulf of Mexico coastal states), Canada, Mexico, South America
	CT, DE, FL, GA, MA, MD, ME, NC, NH, NJ, NY, RI, SC, VA; Argentina, Brazil, Canada, Chile
	N/A
	 

	Birds
	Moorhen, Hawaiian common
	Gallinula chloropus sandvicensis
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Moorhen, Mariana common
	Gallinula chloropus guami
	E
	West Pacific Ocean_U.S.A. (Guam, Tinian, Saipan, Pagan)
	GU, MP
	N/A
	 

	Birds
	Murrelet, Kittlitz's
	Brachyramphus brevirostris
	C
	U.S.A. (AK), Russia.
	AK; Russia
	N/A
	 

	Birds
	Murrelet, marbled
	Brachyramphus marmoratus
	T
	U.S.A. (AK, CA, OR, WA), Canada (B.C.)
	CA, OR, WA
	17.95(b)
	 

	Birds
	Murrelet, Xantus's
	Synthliboramphus hypoleucus
	C
	U.S.A. (CA), Mexico.
	CA; Mexico
	N/A
	 

	Birds
	Pelican, brown
	Pelecanus occidentalis
	E;DM
	U.S.A. (except U.S. Atlantic Coast, FL, AL), West Indies, coastal Central and South America
	CA, LA, MS, OR, PR, TX, VI, WA; Central and South America
	N/A
	 

	Birds
	Petrel, Hawaiian dark-rumped
	Pterodroma phaeopygia sandwichensis
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Plover, piping
	Charadrius melodus
	E;T
	U.S.A. (Great Lakes, northern Great Plains, Atlantic and Gulf coasts, PR, VI), Canada, Mexico, Bahamas, West Indies
	AL, CO, CT, DE, FL, GA, IA, IN, KS, KY, LA, MA, MD, ME, MN, MO, MS, MT, NC, ND, NE, NH, NJ, NY, OH, OK, PR, RI, SC, SD, TX, VA, WI; Canada,Mexico,West Indies, IL, IN, MI, MN, NY, OH, PA, WI; Canada (Great Lakes-Ontario)
	17.95(b)
	 

	Birds
	Plover, western snowy
	Charadrius alexandrinus nivosus
	T
	U.S.A. (AZ, CA, CO, KS, NM, NV, OK, OR, TX, UT, WA), Mexico
	CA, OR, WA; Mexico (Baja CA) (Pacific coast population only)
	17.95(b)
	 

	Birds
	Rail, California clapper
	Rallus longirostris obsoletus
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Birds
	Rail, light-footed clapper
	Rallus longirostris levipes
	E
	U.S.A. (CA), Mexico (Baja California)
	CA
	N/A
	 

	Birds
	Rail, Yuma clapper
	Rallus longirostris yumanensis
	E
	Mexico, U.S.A. (AZ, CA)
	AZ, CA
	N/A
	 

	Birds
	Shearwater, Newell's Townsend's
	Puffinus auricularis newelli
	T
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Stilt, Hawaiian
	Himantopus mexicanus knudseni
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Stork, wood
	Mycteria americana
	E
	U.S.A., (CA, AZ, TX, to Carolinas), Mexico, C. and S. America
	AL, FL, GA, SC, TX
	N/A
	 

	Birds
	Storm-petrel, band-rumped
	Oceanodroma castro
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Tern, California least
	Sterna antillarum browni
	E
	Mexico, U.S.A. (CA)
	CA; Mexico
	N/A
	 

	Birds
	Tern, least
	Sterna antillarum
	E
	U.S.A. (Atlantic and Gulf coasts, Miss. R. Basin, CA), Greater and Lesser Antilles, Bahamas, Mexico; winters Central America, northern South America
	AR, CO, IA, IL, IN, KS, KY, LA, MO, MS, MT, ND, NE, NM, OK, SD, TN, TX
	N/A
	 

	Birds
	Tern, roseate
	Sterna dougallii dougallii
	E;T
	Tropical and temperate coasts of Atlantic Basin and East Africa
	CT, MA, ME, NC, NJ, NY, RI, VA; Canada-(Newf,N.S,Que.); FL, GA, NC, PR, SC, VI; Bermuda,Western Hemisphere and adjacent oceans and seas
	N/A
	 

	Fishes
	Catfish, Yaqui
	Ictalurus pricei
	T
	U.S.A. (AZ), Mexico
	AZ; Mexico
	17.95(e)
	 

	Fishes
	Chub, bonytail
	Gila elegans
	E
	U.S.A. (AZ, CA, CO, NV, UT, WY)
	AZ, CA, CO, NV, UT
	17.95(e)
	 

	Fishes
	Chub, Chihuahua
	Gila nigrescens
	T
	U.S.A. (NM), Mexico (Chihuahua)
	NM; Mexico-Chihuahua
	N/A
	 

	Fishes
	Chub, Gila
	Gila intermedia
	E
	U.S.A. (AZ, NM), Mexico
	AZ, NM; Mexico
	17.95(e)
	 

	Fishes
	Chub, headwater
	Gila nigra
	C
	U.S.A. (AZ, NM)
	AZ, NM
	N/A
	 

	Fishes
	Chub, humpback
	Gila cypha
	E
	U.S.A. (AZ, CO, UT, WY)
	AZ, CO, UT
	17.95(e)
	 

	Fishes
	Chub, Hutton tui
	Gila bicolor ssp.
	T
	U.S.A. (OR)
	OR
	N/A
	 

	Fishes
	Chub, Mohave tui
	Gila bicolor mohavensis
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Fishes
	Chub, Oregon
	Oregonichthys crameri
	E
	U.S.A. (OR)
	OR
	N/A
	 

	Fishes
	Chub, Owens tui
	Gila bicolor snyderi
	E
	U.S.A. (CA)
	CA
	17.95(e)
	 

	Fishes
	Chub, Pahranagat roundtail
	Gila robusta jordani
	E
	U.S.A. (NV)
	NV
	N/A
	PCH

	Fishes
	Chub, slender
	Erimystax cahni
	T;XN
	U.S.A. (TN, VA)
	TN, VA
	17.95(e)
	 

	Fishes
	Chub, Sonora
	Gila ditaenia
	T
	U.S.A. (AZ), Mexico
	AZ; Mexico
	17.95(e)
	PCH

	Fishes
	Chub, spotfin
	Erimonax monachus
	T;XN
	U.S.A. (AL, GA, NC, TN, VA)
	AL, NC, TN, VA
	17.95(e)
	 

	Fishes
	Chub, Virgin River
	Gila seminuda (=robusta)
	E
	U.S.A. (AZ, NV, UT)
	AZ, NV, UT
	17.95(e)
	 

	Fishes
	Chub, Yaqui
	Gila purpurea
	E
	U.S.A. (AZ), Mexico
	AZ; Mexico
	17.95(e)
	 

	Fishes
	Cui-ui
	Chasmistes cujus
	E
	U.S.A. (NV)
	NV
	N/A
	 

	Fishes
	Goby, tidewater
	Eucyclogobius newberryi
	E
	U.S.A. (CA)
	CA
	17.95(e)
	 

	Fishes
	Logperch, Conasauga
	Percina jenkinsi
	E
	U.S.A. (GA, TN)
	GA, TN
	17.95(e)
	 

	Fishes
	Minnow, Rio Grande silvery
	Hybognathus amarus
	E
	U.S.A. (NM, TX), Mexico
	NM, TX; Mexico
	17.95(e)
	 

	Fishes
	Salmon, Atlantic
	Salmo salar
	E
	U.S.A., Canada, Greenland, western Europe
	ME
	N/A
	 

	Fish
	Salmon, Chinook
	Oncorhynchus tshawytscha
	E
	 
	 
	 
	 

	Fish
	Salmon, chum
	Oncorhynchus keta
	T
	 
	 
	 
	 

	Fish
	Salmon, coho
	Oncorhynchus kisutch
	E
	 
	 
	 
	 

	Fish
	Salmon, sockeye
	Oncorhynchus nerka
	E
	 
	 
	 
	 

	Fish
	Sawfish, smalltooth
	Pristis pectinata
	E
	 
	 
	 
	 

	Fishes
	Shiner, Arkansas River
	Notropis girardi
	T
	U.S.A. (AR, KS, NM, OK, TX)
	AR, KS, NM, OK, TX
	17.95(e)
	 

	Fishes
	Smelt, delta
	Hypomesus transpacificus
	T
	U.S.A. (CA)
	CA
	17.95(e)
	 

	Fishes
	Sturgeon, Alabama
	Scaphirhynchus suttkusi
	E
	U.S.A. (AL, MS)
	AL, MS
	N/A
	 

	Fish
	Sturgeon, green
	Acipenser medirostris
	T
	 
	 
	 
	 

	Fishes
	Sturgeon, gulf
	Acipenser oxyrinchus desotoi
	T
	U.S.A. (AL, FL, GA, LA, MS)
	AL, FL, LA, MS
	17.95(e)
	 

	Fishes
	Sturgeon, pallid
	Scaphirhynchus albus
	E
	U.S.A. (AR, IA, IL, KS, KY, LA, MO, MS, MT, ND, NE, SD, TN)
	AR, IA, IL, KS, KY, LA, MO, MS, MT, ND, NE, SD, TN
	N/A
	 

	Fish
	Sturgeon, shortnose
	Acipenser brevirostrum
	E
	 
	 
	 
	 

	Fishes
	Sturgeon, white
	Acipenser transmontanus
	E
	U.S.A. (ID, MT), Canada (B.C.)
	ID, MT; Canada (B.C.)
	17.95(e)
	 

	Fishes
	Sucker, Warner
	Catostomus warnerensis
	T
	U.S.A. (OR)
	OR
	17.95(e)
	 

	Fish
	totoaba
	Totoaba macdonaldi
	E (F)
	 
	 
	 
	 

	Fishes
	Trout, Apache
	Oncorhynchus apache
	T
	U.S.A. (AZ)
	AZ
	N/A
	 

	Fishes
	Trout, bull
	Salvelinus confluentus
	T
	U.S.A, coterminous (lower 48 states)
	CA, ID, MT, NV, OR, WA
	17.95(e)
	 

	Fishes
	Trout, Gila
	Oncorhynchus gilae
	T
	U.S.A. (AZ, NM)
	AZ, NM
	N/A
	 

	Fishes
	Trout, greenback cutthroat
	Oncorhynchus clarki stomias
	T
	U.S.A. (CO)
	CO
	N/A
	 

	Fishes
	Trout, Lahontan cutthroat
	Oncorhynchus clarki henshawi
	T
	U.S.A. (CA, NV, OR, UT)
	CA, NV, OR, UT
	N/A
	 

	Fishes
	Trout, Little Kern golden
	Oncorhynchus aguabonita whitei
	T
	U.S.A. (CA)
	CA
	17.95(e)
	 

	Fishes
	Trout, Paiute cutthroat
	Oncorhynchus clarki seleniris
	T
	U.S.A. (CA)
	CA
	N/A
	 

	Fish
	Trout, steelhead
	Oncorhynchus mykiss
	E
	 
	 
	 
	 

	Fishes
	Cavefish, Alabama
	Speoplatyrhinus poulsoni
	E
	U.S.A. (AL)
	AL
	17.95(e)
	 

	Fishes
	Cavefish, Ozark
	Amblyopsis rosae
	T
	U.S.A. (AR, MO, OK)
	AR, MO, OK
	N/A
	 

	Fishes
	Chub, Borax Lake
	Gila boraxobius
	E
	U.S.A. (OR)
	OR
	17.95(e)
	 

	Fishes
	Dace, Ash Meadows speckled
	Rhinichthys osculus nevadensis
	E
	U.S.A. (NV)
	NV
	17.95(e)
	 

	Fishes
	Dace, blackside
	Phoxinus cumberlandensis
	T
	U.S.A. (KY, TN)
	KY, TN
	N/A
	 

	Fishes
	Dace, Clover Valley speckled
	Rhinichthys osculus oligoporus
	E
	U.S.A. (NV)
	NV
	N/A
	 

	Fishes
	Dace, desert
	Eremichthys acros
	T
	U.S.A. (NV)
	NV
	17.95(e)
	 

	Fishes
	Dace, Foskett speckled
	Rhinichthys osculus ssp.
	T
	U.S.A. (OR)
	OR
	N/A
	 

	Fishes
	Dace, Independence Valley speckled
	Rhinichthys osculus lethoporus
	E
	U.S.A. (NV)
	NV
	N/A
	 

	Fishes
	Dace, Kendall Warm Springs
	Rhinichthys osculus thermalis
	E
	U.S.A. (WY)
	WY
	N/A
	 

	Fishes
	dace, Laurel
	Phoxinus saylori
	C
	 
	NA
	N/A
	 

	Fishes
	Dace, Moapa
	Moapa coriacea
	E
	U.S.A. (NV)
	NV
	N/A
	 

	Fishes
	Darter, amber
	Percina antesella
	E
	U.S.A. (AL, GA, TN)
	GA, TN
	17.95(e)
	 

	Fishes
	Darter, Arkansas
	Etheostoma cragini
	C
	U.S.A. (AR, CO, KS, MO, OK)
	AR, CO, KS, MO, OK
	N/A
	 

	Fishes
	Darter, bayou
	Etheostoma rubrum
	T
	U.S.A. (MS)
	MS
	N/A
	 

	Fishes
	Darter, bluemask (=jewel)
	Etheostoma sp.
	E
	U.S.A. (TN)
	TN
	N/A
	 

	Fishes
	Darter, boulder
	Etheostoma wapiti
	E;XN
	U.S.A. (AL, TN)
	AL, TN
	N/A
	 

	Fishes
	Darter, Cherokee
	Etheostoma scotti
	T
	U.S.A. (GA)
	GA
	N/A
	 

	Fishes
	Darter, Cumberland
	Etheostoma susanae
	C
	U.S.A. (KY, TN)
	KY, TN
	N/A
	 

	Fishes
	Darter, duskytail
	Etheostoma percnurum
	E;XN
	U.S.A. (TN, VA)
	KY, TN, VA
	N/A
	 

	Fishes
	Darter, Etowah
	Etheostoma etowahae
	E
	U.S.A. (GA)
	GA
	N/A
	 

	Fishes
	Darter, fountain
	Etheostoma fonticola
	E
	U.S.A. (TX)
	TX
	17.95(e)
	 

	Fishes
	Darter, goldline
	Percina aurolineata
	T
	U.S.A. (AL, GA, TN)
	AL, GA
	N/A
	 

	Fishes
	Darter, leopard
	Percina pantherina
	T
	U.S.A. (AR, OK)
	AR, OK
	17.95(e)
	 

	Fishes
	Darter, Maryland
	Etheostoma sellare
	E
	U.S.A. (MD)
	MD; Possibly extinct
	17.95(e)
	 

	Fishes
	Darter, Niangua
	Etheostoma nianguae
	T
	U.S.A. (MO)
	MO
	17.95(e)
	 

	Fishes
	Darter, Okaloosa
	Etheostoma okaloosae
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Fishes
	Darter, Pearl
	Percina aurora
	C
	U.S.A. (LA, MS)
	MS
	N/A
	 

	Fishes
	Darter, relict
	Etheostoma chienense
	E
	U.S.A. (KY)
	KY
	N/A
	 

	Fishes
	Darter, rush
	Etheostoma phytophilum
	C
	U.S.A. (AL)
	AL
	N/A
	 

	Fishes
	Darter, slackwater
	Etheostoma boschungi
	T
	U.S.A. (AL, TN)
	AL, TN
	17.95(e)
	 

	Fishes
	Darter, snail
	Percina tanasi
	T
	U.S.A. (AL, GA, TN)
	AL, GA, TN
	17.95(e)
	 

	Fishes
	Darter, vermilion
	Etheostoma chermocki
	E
	U.S.A. (AL).
	AL
	N/A
	 

	Fishes
	Darter, watercress
	Etheostoma nuchale
	E
	U.S.A. (AL)
	AL
	N/A
	 

	Fishes
	Darter, yellowcheek
	Etheostoma moorei
	C
	U.S.A. (AR)
	AR
	N/A
	 

	Fishes
	Gambusia, Big Bend
	Gambusia gaigei
	E
	U.S.A. (TX)
	TX
	N/A
	 

	Fishes
	Gambusia, Clear Creek
	Gambusia heterochir
	E
	U.S.A. (TX)
	TX
	N/A
	 

	Fishes
	Gambusia, Pecos
	Gambusia nobilis
	E
	U.S.A. (NM, TX)
	NM, TX
	N/A
	 

	Fishes
	Gambusia, San Marcos
	Gambusia georgei
	E
	U.S.A. (TX)
	TX; Possibly extinct
	17.95(e)
	 

	Fishes
	Logperch, Roanoke
	Percina rex
	E
	U.S.A. (VA)
	VA
	N/A
	 

	Fishes
	Madtom, chucky
	Noturus crypticus
	C
	U.S.A. (TN)
	TN
	N/A
	 

	Fishes
	Madtom, Neosho
	Noturus placidus
	T
	U.S.A. (KS, MO, OK)
	KS, MO, OK
	N/A
	 

	Fishes
	Madtom, pygmy
	Noturus stanauli
	E;XN
	U.S.A. (TN)
	TN
	N/A
	 

	Fishes
	Madtom, Scioto
	Noturus trautmani
	E
	U.S.A. (OH)
	OH; Possibly extinct
	N/A
	 

	Fishes
	Madtom, smoky
	Noturus baileyi
	E;XN
	U.S.A. (TN)
	TN
	17.95(e)
	 

	Fishes
	Madtom, yellowfin
	Noturus flavipinnis
	T;XN
	U.S.A. (TN, VA)
	TN, VA
	17.95(e)
	 

	Fishes
	Minnow, Devils River
	Dionda diaboli
	T
	U.S.A. (TX), Mexico
	TX; Mexico
	N/A
	 

	Fishes
	Minnow, loach
	Tiaroga cobitis
	T
	U.S.A. (AZ, NM), Mexico
	AZ, NM; Mexico
	17.95(e)
	 

	Fishes
	Pikeminnow (=squawfish), Colorado
	Ptychocheilus lucius
	E;XN
	U.S.A. (AZ, CA, CO, NM, NV, UT, WY), Mexico
	AZ, CA, CO, NM, UT, WY
	17.95(e)
	 

	Fishes
	Poolfish, Pahrump
	Empetrichthys latos
	E
	U.S.A. (NV)
	NV
	N/A
	 

	Fishes
	Pupfish, Ash Meadows Amargosa
	Cyprinodon nevadensis mionectes
	E
	U.S.A. (NV)
	NV
	17.95(e)
	 

	Fishes
	Pupfish, Comanche Springs
	Cyprinodon elegans
	E
	U.S.A. (TX)
	TX
	N/A
	 

	Fishes
	Pupfish, desert
	Cyprinodon macularius
	E
	U.S.A. (AZ, CA) Mexico
	AZ, CA; Mexico
	17.95(e)
	 

	Fishes
	Pupfish, Devils Hole
	Cyprinodon diabolis
	E
	U.S.A. (NV)
	NV
	N/A
	 

	Fishes
	Pupfish, Leon Springs
	Cyprinodon bovinus
	E
	U.S.A. (TX)
	TX
	17.95(e)
	 

	Fishes
	Pupfish, Owens
	Cyprinodon radiosus
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Fishes
	Pupfish, Warm Springs
	Cyprinodon nevadensis pectoralis
	E
	U.S.A. (NV)
	NV
	N/A
	 

	Fishes
	Redhorse, Sicklefin
	Moxostoma sp.
	C
	 
	GA, NC
	N/A
	 

	Fishes
	Sculpin, grotto
	Cottus sp.
	C
	U.S.A. (MO)
	MO
	N/A
	 

	Fishes
	Sculpin, pygmy
	Cottus paulus (=pygmaeus)
	T
	U.S.A. (AL)
	AL
	N/A
	 

	Fishes
	Shiner, beautiful
	Cyprinella formosa
	T
	U.S.A. (AZ, NM), Mexico
	AZ, NM; Mexico
	17.95(e)
	 

	Fishes
	Shiner, blue
	Cyprinella caerulea
	T
	U.S.A. (AL, GA, TN)
	AL, GA, TN
	N/A
	 

	Fishes
	Shiner, Cahaba
	Notropis cahabae
	E
	U.S.A. (AL)
	AL
	N/A
	 

	Fishes
	Shiner, Cape Fear
	Notropis mekistocholas
	E
	U.S.A. (NC)
	NC
	17.95(e)
	 

	Fishes
	Shiner, palezone
	Notropis albizonatus
	E
	U.S.A. (AL, KY, TN)
	AL, KY
	N/A
	 

	Fishes
	Shiner, Pecos bluntnose
	Notropis simus pecosensis
	T
	U.S.A. (NM)
	NM
	17.95(e)
	 

	Fishes
	Shiner, sharpnose
	Notropis oxyrhynchus
	C
	U.S.A. (TX)
	TX
	N/A
	 

	Fishes
	Shiner, smalleye
	Notropis buccula
	C
	U.S.A. (TX)
	TX
	N/A
	 

	Fishes
	Shiner, Topeka
	Notropis topeka (=tristis)
	E
	U.S.A. (IA, KS, MN, MO, NE, SD)
	IA, KS, MN, MO, NE, SD
	17.95(e)
	 

	Fishes
	Silverside, Waccamaw
	Menidia extensa
	T
	U.S.A. (NC)
	NC
	17.95(e)
	 

	Fishes
	Spikedace
	Meda fulgida
	T
	U.S.A. (AZ, NM), Mexico
	AZ, NM; Mexico
	17.95(e)
	 

	Fishes
	Spinedace, Big Spring
	Lepidomeda mollispinis pratensis
	T
	U.S.A. (NV)
	NV
	17.95(e)
	 

	Fishes
	Spinedace, Little Colorado
	Lepidomeda vittata
	T
	U.S.A. (AZ)
	AZ
	17.95(e)
	 

	Fishes
	Spinedace, White River
	Lepidomeda albivallis
	E
	U.S.A. (NV)
	NV
	17.95(e)
	 

	Fishes
	Springfish, Hiko White River
	Crenichthys baileyi grandis
	E
	U.S.A. (NV)
	NV
	17.95(e)
	 

	Fishes
	Springfish, Railroad Valley
	Crenichthys nevadae
	T
	U.S.A. (NV)
	NV
	17.95(e)
	 

	Fishes
	Springfish, White River
	Crenichthys baileyi baileyi
	E
	U.S.A. (NV)
	NV
	17.95(e)
	 

	Fishes
	Stickleback, unarmored threespine
	Gasterosteus aculeatus williamsoni
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Fishes
	Sucker, June
	Chasmistes liorus
	E
	U.S.A. (UT)
	UT
	17.95(e)
	 

	Fishes
	Sucker, Lost River
	Deltistes luxatus
	E
	U.S.A. (CA, OR)
	CA, OR
	N/A
	 

	Fishes
	Sucker, Modoc
	Catostomus microps
	E
	U.S.A. (CA)
	CA
	17.95(e)
	 

	Fishes
	Sucker, razorback
	Xyrauchen texanus
	E
	U.S.A. (AZ, CA, CO, NM, NV, UT, WY), Mexico
	AZ, CA, CO, NM, NV, UT, WY; Mexico
	17.95(e)
	 

	Fishes
	Sucker, Santa Ana
	Catostomus santaanae
	T
	U.S.A. (CA)
	CA
	17.95(e)
	 

	Fishes
	Sucker, shortnose
	Chasmistes brevirostris
	E
	U.S.A. (CA, OR)
	CA, OR
	N/A
	 

	Fishes
	Sucker, Zuni bluehead
	Catostomus discobolus yarrowi
	C
	U.S.A. (AZ, NM)
	AZ, NM
	N/A
	 

	Fishes
	Topminnow, Gila (incl. Yaqui)
	Poeciliopsis occidentalis
	E
	U.S.A. (AZ, NM), Mexico
	AZ, NM; Mexico
	N/A
	 

	Fishes
	Woundfin
	Plagopterus argentissimus
	E;XN
	U.S.A. (AZ, NV, UT)
	AZ, NM, NV, UT
	17.95(e)
	 

	Cetacean
	Dolphin, Chinese River/baiji
	Lipotes vexillifer
	E (F)
	 
	 
	 
	 

	Cetacean
	Dolphin, Indus River
	Platanista minor
	E (F)
	 
	 
	 
	 

	Mammals
	Manatee, West Indian
	Trichechus manatus
	E
	U.S.A. (southeastern), Caribbean Sea, South America
	FL, GA, PR, TX; Mexico,Caribbean
	17.95(a)
	 

	Mammals
	Otter, southern sea
	Enhydra lutris nereis
	T;XN
	West Coast, U.S.A. (CA, OR, WA) south to Mexico (Baja California)
	CA; Mexico
	N/A
	 

	Cetacean
	Porpoise, Gulf of California harbor
	Phocoena sinus
	E (F)
	 
	 
	 
	 

	Pinniped
	Sea Lion, Steller
	Eumetopias jubatus
	E
	 
	 
	 
	PCH

	Pinniped
	Seal, Caribbean monk
	Monachus tropicalis
	E
	 
	 
	 
	 

	Pinniped
	Seal, Guadalupe fur
	Arctocephalus townsend
	T (F)
	 
	 
	 
	 

	Pinniped
	Seal, Hawaiian monk
	Monachus schauinslandi
	E
	 
	 
	 
	 

	Pinniped
	Seal, Mediterranean monk
	Monachus schauinslandi
	E (F)
	 
	 
	 
	 

	Pinniped
	Seal, Saimaa
	Phoca hispida saimensis
	E (F)
	 
	 
	 
	 

	Cetacean
	Whale, beluga
	Delphinapterus leucas
	P
	 
	 
	 
	 

	Cetacean
	Whale, blue
	Balaenoptera musculus
	E
	 
	 
	 
	 

	Cetacean
	Whale, bowhead
	Balaena mysticetus
	E
	 
	 
	 
	 

	Cetacean
	Whale, fin
	Balaenoptera physalus
	E
	 
	 
	 
	 

	Cetacean
	Whale, gray
	Eschrichtius robustus
	E
	 
	 
	 
	 

	Cetacean
	Whale, humpback
	Megaptera novaeangliae
	E
	 
	 
	 
	 

	Cetacean
	Whale, killer
	Orcinus orca
	E
	 
	 
	 
	 

	Cetacean
	Whale, North Atlantic right whale
	Eubalaena glacialis
	P, E
	 
	 
	 
	 

	Cetacean
	Whale, North Pacific right whale
	Eubalaena japonica
	P
	 
	 
	 
	 

	Cetacean
	Whale, sei
	Balaenoptera borealis
	E
	 
	 
	 
	 

	Cetacean
	Whale, southern right
	Eubalaena australis
	E
	 
	 
	 
	 

	Cetacean
	Whale, sperm
	Physeter macrocephalus
	E
	 
	 
	 
	 

	Mammals
	Bear, polar
	Ursus maritimus
	PT
	U.S.A. (AK), Canada, Russia, Denmark (Greenland), Norway
	AK; Canada, Denmark, Norway, Russia
	N/A
	 

	Mammals
	Otter, Northern Sea
	Enhydra lutris kenyoni
	T
	U.S.A. (AK)
	AK
	N/A
	 

	Mammals
	Bat, gray
	Myotis grisescens
	E
	Central and southeastern U.S.A.
	AL, AR, FL, GA, IL, IN, KS, KY, MO, OK, TN, VA, WV
	N/A
	 

	Mammals
	Bat, Hawaiian hoary
	Lasiurus cinereus semotus
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Mammals
	Bat, Indiana
	Myotis sodalis
	E
	Eastern and Midwestern U.S.A
	AL, AR, CT, GA, IA, IL, IN, KY, MD, MI, MO, MS, NC, NJ, NY, OH, OK, PA, TN, VA, VT, WV
	17.95(a)
	 

	Mammals
	Bat, lesser long-nosed
	Leptonycteris curasoae yerbabuenae
	E
	U.S.A. (AZ, NM), Mexico, Central America
	AZ, NM; Mexico,Central America
	N/A
	 

	Mammals
	Bat, little Mariana fruit
	Pteropus tokudae
	E
	Western Pacific Ocean_U.S.A. (Guam)
	GU; Possibly extinct,not reported since 1968
	N/A
	 

	Mammals
	Bat, Mariana fruit (=Mariana flying fox)
	Pteropus mariannus mariannus
	T
	Western Pacific Ocean,U.S.A. (GU, MP)
	GU, MP
	17.95(a)
	 

	Mammals
	Bat, Mexican long-nosed
	Leptonycteris nivalis
	E
	U.S.A. (NM, TX), Mexico, Central America
	NM, TX; Mexico,Central America
	N/A
	 

	Mammals
	Bat, Ozark big-eared
	Corynorhinus (=Plecotus) townsendii ingens
	E
	U.S.A. (MO, OK, AR)
	AR, OK
	N/A
	 

	Mammals
	Bat, Pacific sheath-tailed
	Emballonura semicaudata rotensis
	C
	CNMI (including Guam) (believed to be extant on Aguijan)
	MP
	N/A
	 

	Mammals
	Bat, Pacific sheath-tailed
	Emballonura semicaudata semicaudata
	C
	U.S.A. (AS, GU, MP), Caroline Islands
	AS; Caroline Islands
	N/A
	 

	Mammals
	Bat, Virginia big-eared
	Corynorhinus (=Plecotus) townsendii virginianus
	E
	U.S.A. (KY, NC, WV, VA)
	KY, NC, VA, WV
	17.95(a)
	 

	Mammals
	Bear, grizzly
	Ursus arctos horribilis
	T;XN
	Holarctic
	ID, MT, WA, WY; Extirpated from Regions 2 and 3
	N/A
	 

	Mammals
	Bear, Louisiana black
	Ursus americanus luteolus
	T
	U.S.A. (LA_all counties; MS_all counties south of or touching a line from Greenville, Washington County, to Meridian, Lauderdale County; TX_all counties east of or touching a line from Linden, Cass County, SW to Bryan, Brazos County, thence SSW to Rockport, Aransas County)
	LA, MS, TX
	N/A
	 

	Mammals
	Caribou, woodland
	Rangifer tarandus caribou
	E
	U.S.A. (AK, ID, ME, MI, MN, MT, NH, VT, WA, WI), Canada
	ID, WA; Canada (S.E B.C.)
	N/A
	 

	Mammals
	Deer, Columbian white-tailed
	Odocoileus virginianus leucurus
	E;
	U.S.A. (WA, OR)
	OR, WA
	N/A
	 

	Mammals
	Deer, key
	Odocoileus virginianus clavium
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Mammals
	Ferret, black-footed
	Mustela nigripes
	E;XN
	Chihuahua,Mexico. Presumed to be extirpated in other States of range and Canada
	AZ, CO, MT, SD, UT, WY; Chihuahua,Mexico. Presumed to be extirpated in other States of range and Canada
	N/A
	 

	Mammals
	Fisher
	Martes pennanti
	C
	U.S. (CA, OR, WA)
	CA, OR, WA
	N/A
	 

	Mammals
	Fox, San Joaquin kit
	Vulpes macrotis mutica
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Mammals
	Fox, San Miguel Island
	Urocyon littoralis littoralis
	E
	U.S.A. (CA)
	CA
	17.95(a)
	 

	Mammals
	Fox, Santa Catalina Island
	Urocyon littoralis catalinae
	E
	U.S.A. (CA)
	CA
	17.95(a)
	 

	Mammals
	Fox, Santa Cruz Island
	Urocyon littoralis santacruzae
	E
	U.S.A. (CA)
	CA
	17.95(a)
	 

	Mammals
	Fox, Santa Rosa Island
	Urocyon littoralis santarosae
	E
	U.S.A. (CA)
	CA
	17.95(a)
	 

	Mammals
	Jaguar
	Panthera onca
	E
	U.S.A. (AZ, CA, LA, NM, TX), Mexico, Central and South America
	AZ, NM, TX; Mexico,Central and South America
	N/A
	 

	Mammals
	Jaguarundi, Gulf Coast
	Herpailurus (=Felis) yagouaroundi cacomitli
	E
	U.S.A. (TX), Mexico
	TX; Mexico
	N/A
	 

	Mammals
	Jaguarundi, Sinaloan
	Herpailurus (=Felis) yagouaroundi tolteca
	E
	U.S.A. (AZ), Mexico
	AZ; Mexico
	N/A
	 

	Mammals
	Kangaroo rat, Fresno
	Dipodomys nitratoides exilis
	E
	U.S.A. (CA)
	CA
	17.95(a)
	 

	Mammals
	Kangaroo rat, giant
	Dipodomys ingens
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Mammals
	Kangaroo rat, Morro Bay
	Dipodomys heermanni morroensis
	E
	U.S.A. (CA)
	CA
	17.95(a)
	 

	Mammals
	Kangaroo rat, San Bernardino Merriam's
	Dipodomys merriami parvus
	E
	U.S.A. (CA)
	CA
	17.95(a)
	 

	Mammals
	Kangaroo rat, Stephens'
	Dipodomys stephensi (incl. D. cascus)
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Mammals
	Kangaroo rat, Tipton
	Dipodomys nitratoides nitratoides
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Mammals
	Lynx, Canada
	Lynx canadensis
	T
	U.S.A. (AK, CO, ID, ME, MI, MN, MT, NH, NY, OR, UT, VT, WA, WI, WY), Canada,
	CA, CO, ID, ME, MI, MN, MT, NH, NY, OR, UT, VT, WA, WI, WY
	17.95(a)
	 

	Mammals
	Mountain beaver, Point Arena
	Aplodontia rufa nigra
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Mammals
	Mouse, Alabama beach
	Peromyscus polionotus ammobates
	E
	U.S.A. (AL)
	AL
	17.95(a)
	 

	Mammals
	Mouse, Anastasia Island beach
	Peromyscus polionotus phasma
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Mammals
	Mouse, Choctawhatchee beach
	Peromyscus polionotus allophrys
	E
	U.S.A. (FL)
	FL
	17.95(a)
	 

	Mammals
	Mouse, Key Largo cotton
	Peromyscus gossypinus allapaticola
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Mammals
	Mouse, New Mexican meadow jumping
	Zapus hudsonius luteus
	C
	U.S.A. (AZ, NM).
	AZ, NM
	N/A
	 

	Mammals
	Mouse, Pacific pocket
	Perognathus longimembris pacificus
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Mammals
	Mouse, Perdido Key beach
	Peromyscus polionotus trissyllepsis
	E
	U.S.A. (AL, FL)
	AL, FL
	17.95(a)
	 

	Mammals
	Mouse, Preble's meadow jumping
	Zapus hudsonius preblei
	T
	U.S.A. (CO, WY)
	CO, WY
	17.95(a)
	 

	Mammals
	Mouse, salt marsh harvest
	Reithrodontomys raviventris
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Mammals
	Mouse, southeastern beach
	Peromyscus polionotus niveiventris
	T
	U.S.A. (FL)
	FL
	N/A
	 

	Mammals
	Mouse, St. Andrew beach
	Peromyscus polionotus peninsularis
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Mammals
	Ocelot
	Leopardus (=Felis) pardalis
	E
	U.S.A. (AZ, TX) to Central and South America
	AZ, TX; Mexico,Central & South America
	N/A
	 

	Mammals
	Panther, Florida
	Puma (=Felis) concolor coryi
	E
	U.S.A. (LA and AR east to SC and FL)
	FL
	N/A
	 

	Mammals
	pocket gopher, Brush Prairie
	Thomomys mazama ssp. douglasii
	C
	U.S.A. (WA)
	WA
	N/A
	 

	Mammals
	Pocket gopher, Louie's western
	Thomomys mazama louiei
	C
	U.S.A. (WA).
	WA
	N/A
	 

	Mammals
	Pocket gopher, Olympia
	Thomomys mazama pugetensis
	C
	 
	WA
	N/A
	 

	Mammals
	Pocket gopher, Olympic
	Thomomys mazama melanops
	C
	 
	WA
	N/A
	 

	Mammals
	Pocket gopher, Roy Prairie
	Thomomys mazama glacialis
	C
	U.S.A. (WA).
	WA
	N/A
	 

	Mammals
	Pocket gopher, Shelton
	Thomomys mazama ssp. couchi
	C
	Washington
	WA
	N/A
	 

	Mammals
	Pocket gopher, Tacoma western
	Thomomys mazama tacomensis
	C
	U.S.A. (WA).
	WA; Possibly extinct
	N/A
	 

	Mammals
	Pocket gopher, Tenino
	Thomomys mazama tumuli
	C
	 
	WA
	N/A
	 

	Mammals
	Pocket gopher, Yelm
	Thomomys mazama yelmensis
	C
	 
	WA
	N/A
	 

	Mammals
	Prairie dog, Utah
	Cynomys parvidens
	T
	U.S.A. (UT)
	UT
	N/A
	 

	Mammals
	Pronghorn, Sonoran
	Antilocapra americana sonoriensis
	E
	U.S.A. (AZ), Mexico
	AZ; Mexico
	N/A
	 

	Mammals
	Puma (=cougar), eastern
	Puma (=Felis) concolor couguar
	E
	Eastern North America
	CT, DC, DE, IL, IN, KY, MA, MD, ME, MI, NC, NH, NJ, NY, OH, PA, RI, SC, TN, VA, VT, WV; Presumed extinct in wild
	N/A
	 

	Mammals
	Rabbit, Lower Keys marsh
	Sylvilagus palustris hefneri
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Mammals
	Rabbit, New England cottontail
	Sylvilagus transitionalis
	C
	U.S.A. (CT, MA, ME, NH, NY, PA, RI, VT).
	CT, MA, ME, NH, NY, PA, RI, VT
	N/A
	 

	Mammals
	Rabbit, pygmy
	Brachylagus idahoensis
	E
	U.S.A. (CA, ID, MT, NV, OR, UT, WA, WY)
	WA
	N/A
	 

	Mammals
	Rabbit, riparian brush
	Sylvilagus bachmani riparius
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Mammals
	Rice rat
	Oryzomys palustris natator
	E
	U.S.A. (FL)
	FL
	17.95(a)
	 

	Mammals
	Sheep, bighorn
	Ovis canadensis
	E
	U.S.A. (Western conterminous states), Canada (southwestern), Mexico (northern)
	CA
	17.95(a)
	 

	Mammals
	Sheep, Sierra Nevada bighorn
	Ovis canadensis californiana
	E
	U.S.A. (Western conterminous states), Canada (southwestern), Mexico (northern)
	CA
	N/A
	 

	Mammals
	Shrew, Buena Vista Lake ornate
	Sorex ornatus relictus
	E
	U.S.A. (CA)
	CA
	17.95(a)
	 

	Mammals
	Squirrel, Carolina northern flying
	Glaucomys sabrinus coloratus
	E
	U.S.A. (NC, TN)
	NC, TN
	N/A
	 

	Mammals
	Squirrel, Delmarva Peninsula fox
	Sciurus niger cinereus
	E;XN
	U.S.A. (Delmarva Peninsula to southeastern PA)
	DE, MD, VA
	N/A
	 

	Mammals
	Squirrel, Mount Graham red
	Tamiasciurus hudsonicus grahamensis
	E
	U.S.A. (AZ)
	AZ
	17.95(a)
	 

	Mammals
	Squirrel, northern Idaho ground
	Spermophilus brunneus brunneus
	T
	U.S.A. (ID)
	ID
	N/A
	 

	Mammals
	Squirrel, Palm Springs round-tailed ground (=Coachella Valley)
	Spermophilus tereticaudus chlorus
	C
	U.S.A. (CA)
	CA
	N/A
	 

	Mammals
	Squirrel, Southern Idaho ground
	Spermophilus brunneus endemicus
	C
	U.S.A. (ID)
	ID
	N/A
	 

	Mammals
	Squirrel, Virginia northern flying
	Glaucomys sabrinus fuscus
	E
	U.S.A. (VA, WV)
	VA, WV
	N/A
	 

	Mammals
	Squirrel, Washington ground
	Spermophilus washingtoni
	C
	U.S.A. (WA, OR)
	OR, WA
	N/A
	 

	Mammals
	Vole, Amargosa
	Microtus californicus scirpensis
	E
	U.S.A. (CA)
	CA
	17.95(a)
	 

	Mammals
	Vole, Florida salt marsh
	Microtus pennsylvanicus dukecampbelli
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Mammals
	Vole, Hualapai Mexican
	Microtus mexicanus hualpaiensis
	E
	U.S.A. (AZ)
	AZ
	N/A
	 

	Mammals
	Wolf, gray
	Canis lupus
	E;XN;PE
	Holarctic
	AZ, CO, IA, ID, IL, IN, MO, MT, ND, NM, OH, SD, WA, WY; Extirpated in Regions 2,4,5,and Mexico,CP in R2
	17.95(a)
	PCH

	Mammals
	Wolf, red
	Canis rufus
	E;XN
	U.S.A. (SE U.S.A., west to central TX)
	FL, NC, SC; Presumed extinct in wild except experimental populations in NC & TN
	N/A
	 

	Mammals
	Woodrat, Key Largo
	Neotoma floridana smalli
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Mammals
	Woodrat, riparian (=San Joaquin Valley)
	Neotoma fuscipes riparia
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Reptiles
	Sea turtle, green
	Chelonia mydas
	E;T
	Circumglobal in tropical and temperate seas and oceans
	AL, AS, CA, CT, DE, FL, GA, GU, HI, LA, MD, MP, MS, NC, NY, OR, PR, SC, TX, VA, VI, WA; Palau,circumglobal in tropical and temperate waters; FL; Mexico (Pacific Coast breeding pops.)
	226.208; N/A
	 

	Reptiles
	Sea turtle, hawksbill
	Eretmochelys imbricata
	E
	Tropical seas
	AL, AS, CT, DE, FL, GA, GU, HI, LA, MA, MD, MP, MS, NC, NJ, NY, PR, RI, SC, TX, VA, VI; Palau,tropical seas
	17.95(c), 226.209
	 

	Reptiles
	Sea turtle, Kemp's ridley
	Lepidochelys kempii
	E
	Tropical and temperate seas in Atlantic Basin, incl. Gulf of Mexico
	AL, CT, DE, FL, GA, LA, MA, MD, MS, NC, NJ, NY, RI, SC, TX, VA; Mexico-Atlantic Coast,tropical and temperate waters in Atlantic Basin
	N/A
	 

	Reptiles
	Sea turtle, leatherback
	Dermochelys coriacea
	E
	Tropical, temperate, and subpolar seas
	AK, AL, AS, CA, CT, DE, FL, GA, GU, HI, LA, MA, MD, ME, MP, MS, NC, NH, NJ, NY, OR, PR, RI, SC, TX, VA, VI, WA; Palau,tropical temperate,subpolar waters
	17.95(c), 226.207
	 

	Reptiles
	Sea turtle, loggerhead
	Caretta caretta
	T
	Circumglobal in tropical and temperate seas and oceans
	AL, AS, CA, CT, DE, FL, GA, GU, HI, LA, MA, MD, MP, MS, NC, NJ, NY, OR, PR, RI, SC, TX, VA, VI; Palau,tropical and temperate seas
	N/A
	 

	Reptiles
	Sea turtle, olive ridley
	Lepidochelys olivacea
	E;T
	Circumglobal in tropical and temperate seas
	CA; Pacific Ocean,except breeding pops on Pacific Coast of Mexico
	N/A
	 

	Reptiles
	Crocodile, American
	Crocodylus acutus
	E;T
	U.S.A. (FL), Mexico, Caribbean, Central and South America
	FL; Mexico,West Indies,Central & South America
	17.95(c)
	 

	Reptiles
	Plymouth Red-Bellied Turtle
	Pseudemys rubriventris bangsi
	E
	U.S.A. (MA)
	MA
	17.95(c)
	 

	Reptiles
	Snake, Atlantic salt marsh
	Nerodia clarkii taeniata
	T
	U.S.A. (FL)
	FL
	N/A
	 

	Reptiles
	Turtle, Alabama red-belly
	Pseudemys alabamensis
	E
	U.S.A. (AL)
	AL, MS
	N/A
	 

	Reptiles
	Turtle, bog (=Muhlenberg)
	Clemmys muhlenbergii
	T;T(S/A)
	U.S.A. (CT, DE, GA, MA, MD, NC, NJ, NY, PA, SC, TN, VA)
	CT, DE, MA, MD, NJ, NY, PA
	N/A
	 

	Reptiles
	Turtle, flattened musk
	Sternotherus depressus
	T
	U.S.A. (AL)
	AL
	N/A
	 

	Reptiles
	Turtle, ringed map
	Graptemys oculifera
	T
	U.S.A. (LA, MS)
	LA, MS
	N/A
	 

	Reptiles
	Turtle, Sonoyta mud
	Kinosternon sonoriense longifemorale
	C
	U.S.A. (AZ), Mexico
	AZ, NM; Mexico
	N/A
	 

	Reptiles
	Turtle, yellow-blotched map
	Graptemys flavimaculata
	T
	U.S.A. (MS)
	MS
	N/A
	 

	Reptiles
	Snake, Lake Erie water
	Nerodia sipedon insularum
	T
	U.S.A. (OH), Canada (Ont.)
	OH; Canada
	N/A
	 

	Reptiles
	Anole, Culebra Island giant
	Anolis roosevelti
	E
	U.S.A. (PR_Culebra Island)
	PR
	17.95(c)
	 

	Reptiles
	Boa, Mona
	Epicrates monensis monensis
	T
	U.S.A. (PR)
	PR
	17.95(c)
	 

	Reptiles
	Boa, Puerto Rican
	Epicrates inornatus
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Reptiles
	Boa, Virgin Islands tree
	Epicrates monensis granti
	E
	U.S.A. (PR), British Virgin Islands
	PR; British Virgin Islands (presumed extirpated in US Virgin Is.)
	N/A
	 

	Reptiles
	Gecko, Monito
	Sphaerodactylus micropithecus
	E
	U.S.A. (PR)
	PR
	17.95(c)
	 

	Reptiles
	Iguana, Mona ground
	Cyclura cornuta stejnegeri
	T
	U.S.A. (PR_Mona Island)
	PR
	17.95(c)
	 

	Reptiles
	Lizard, blunt-nosed leopard
	Gambelia silus
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Reptiles
	Lizard, Coachella Valley fringe-toed
	Uma inornata
	T
	U.S.A. (CA)
	CA
	17.95(c)
	 

	Reptiles
	Lizard, Island night
	Xantusia riversiana
	T
	U.S.A. (CA)
	CA
	N/A
	 

	Reptiles
	Lizard, sand dune
	Sceloporus arenicolus
	C
	U.S.A. (TX, NM)
	NM, TX
	N/A
	 

	Reptiles
	Lizard, St. Croix ground
	Ameiva polops
	E
	U.S.A. (VI)
	VI
	17.95(c)
	 

	Reptiles
	Massasauga (=rattlesnake), eastern
	Sistrurus catenatus catenatus
	C
	U.S.A. (IA, IL, IN, MI, MO, MN, NY, OH, PA, WI), Canada
	IA, IL, IN, MI, MN, MO, NY, OH, PA, WI; Canada
	N/A
	 

	Reptiles
	Rattlesnake, New Mexican ridge-nosed
	Crotalus willardi obscurus
	T
	U.S.A. (AZ, NM), Mexico
	AZ, NM; Mexico
	17.95(c)
	 

	Reptiles
	Skink, bluetail mole
	Eumeces egregius lividus
	T
	U.S.A. (FL)
	FL
	N/A
	 

	Reptiles
	Skink, sand
	Neoseps reynoldsi
	T
	U.S.A. (FL)
	FL
	N/A
	 

	Reptiles
	Snake, black pine
	Pituophis melanoleucus lodingi
	C
	U.S.A. (AL, LA, MS)
	AL, MS
	N/A
	 

	Reptiles
	Snake, Concho water
	Nerodia paucimaculata
	T
	U.S.A. (TX)
	TX
	17.95(c)
	 

	Reptiles
	Snake, copperbelly water
	Nerodia erythrogaster neglecta
	T
	U.S.A. (IL, IN, KY, MI, OH)
	IN, MI, OH
	N/A
	 

	Reptiles
	Snake, eastern indigo
	Drymarchon corais couperi
	T
	U.S.A. (AL, FL, GA, MS, SC)
	AL, FL, GA, SC
	N/A
	 

	Reptiles
	Snake, giant garter
	Thamnophis gigas
	T
	U.S.A. (CA)
	CA
	N/A
	 

	Reptiles
	Snake, Louisiana pine
	Pituophis ruthveni
	C
	U.S.A. (LA, TX)
	LA, TX
	N/A
	 

	Reptiles
	Snake, San Francisco garter
	Thamnophis sirtalis tetrataenia
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Reptiles
	Tortoise, desert
	Gopherus agassizii
	T;T(S/A)
	U.S.A. (AZ, CA, NV, UT), Mexico
	AZ, CA, NV, UT
	17.95(c)
	 

	Reptiles
	Tortoise, gopher
	Gopherus polyphemus
	T
	U.S.A. (AL, FL, GA, LA, MS, SC)
	AL, LA, MS
	N/A
	 

	Reptiles
	Whipsnake (=striped racer), Alameda
	Masticophis lateralis euryxanthus
	T
	U.S.A. (CA)
	CA
	17.95(c)
	 

	Crustaceans
	Shrimp, anchialine pool
	Metabetaeus lohena
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Crustaceans
	Shrimp, anchialine pool
	Palaemonella burnsi
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Crustaceans
	Shrimp, anchialine pool
	Procaris hawaiana
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Crustaceans
	Shrimp, anchialine pool
	Vetericaris chaceorum
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Crustaceans
	Amphipod, diminutive
	Gammarus hyalleloides
	C
	U.S.A. (TX).
	TX
	N/A
	 

	Crustaceans
	Amphipod, Hay's Spring
	Stygobromus hayi
	E
	U.S.A. (DC)
	DC
	N/A
	 

	Crustaceans
	Amphipod, Illinois cave
	Gammarus acherondytes
	E
	U.S.A. (IL)
	IL
	N/A
	 

	Crustaceans
	Amphipod, Kauai cave
	Spelaeorchestia koloana
	E
	U.S.A. (HI)
	HI
	17.95(h)
	 

	Crustaceans
	Amphipod, Noel's
	Gammarus desperatus
	E
	U.S.A. (NM)
	NM
	N/A
	 

	Crustaceans
	Amphipod, Peck's cave
	Stygobromus (=Stygonectes) pecki
	E
	U.S.A. (TX)
	TX
	17.95(h)
	 

	Crustaceans
	Crayfish, cave
	Cambarus aculabrum
	E
	U.S.A. (AR)
	AR
	N/A
	 

	Crustaceans
	Crayfish, cave
	Cambarus zophonastes
	E
	U.S.A. (AR)
	AR
	N/A
	 

	Crustaceans
	Crayfish, Nashville
	Orconectes shoupi
	E
	U.S.A. (TN)
	TN
	N/A
	 

	Crustaceans
	Crayfish, Shasta
	Pacifastacus fortis
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Crustaceans
	Fairy shrimp, Conservancy
	Branchinecta conservatio
	E
	U.S.A. (CA)
	CA
	17.95(h)
	 

	Crustaceans
	Fairy shrimp, longhorn
	Branchinecta longiantenna
	E
	U.S.A. (CA)
	CA
	17.95(h)
	 

	Crustaceans
	Fairy shrimp, Riverside
	Streptocephalus woottoni
	E
	U.S.A. (CA)
	CA
	17.95(h)
	 

	Crustaceans
	Fairy shrimp, San Diego
	Branchinecta sandiegonensis
	E
	U.S.A. (CA)
	CA
	17.95(h)
	 

	Crustaceans
	Fairy shrimp, vernal pool
	Branchinecta lynchi
	T
	U.S.A. (CA, OR)
	CA, OR
	17.95(h)
	 

	Crustaceans
	Isopod, Lee County cave
	Lirceus usdagalun
	E
	U.S.A. (VA)
	VA
	N/A
	 

	Crustaceans
	Isopod, Madison Cave
	Antrolana lira
	T
	U.S.A. (VA)
	VA, WV
	N/A
	 

	Crustaceans
	Isopod, Socorro
	Thermosphaeroma thermophilus
	E
	U.S.A. (NM)
	NM
	N/A
	 

	Crustaceans
	Shrimp, Alabama cave
	Palaemonias alabamae
	E
	U.S.A. (AL)
	AL
	N/A
	 

	Crustaceans
	Shrimp, California freshwater
	Syncaris pacifica
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Crustaceans
	Shrimp, Kentucky cave
	Palaemonias ganteri
	E
	U.S.A. (KY)
	KY
	17.95(h)
	 

	Crustaceans
	Shrimp, Squirrel Chimney Cave
	Palaemonetes cummingi
	T
	U.S.A. (FL)
	FL
	N/A
	 

	Crustaceans
	Shrimp, troglobitic groundwater
	Typhlatya monae
	C
	U.S.A. (PR), Barbuda, Dominican Republic
	PR; Antigua and Barbuda, Dominican Republic
	N/A
	 

	Crustaceans
	Tadpole shrimp, vernal pool
	Lepidurus packardi
	E
	U.S.A. (CA)
	CA
	17.95(h)
	 

	Insects
	Caddisfly, Sequatchie
	Glyphopsyche sequatchie
	C
	U.S.A. (TN)
	TN
	N/A
	 

	Insects
	Damselfly, blackline Hawaiian
	Megalagrion nigrohamatum nigrolineatum
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Insects
	Damselfly, crimson Hawaiian
	Megalagrion leptodemus
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Insects
	Damselfly, flying earwig Hawaiian
	Megalagrion nesiotes
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Insects
	Damselfly, oceanic Hawaiian
	Megalagrion oceanicum
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Insects
	Damselfly, orangeblack Hawaiian
	Megalagrion xanthomelas
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Insects
	Damselfly, Pacific Hawaiian
	Megalagrion pacificum
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Insects
	Dragonfly, Hine's emerald
	Somatochlora hineana
	E
	U.S.A. (IL, IN, OH, WI)
	IL, MI, MO, OH, WI
	17.95(i)
	 

	Insects
	Beetle, American burying
	Nicrophorus americanus
	E
	U.S.A. (eastern States south to FL, west to SD and TX), eastern Canada
	AR, MA, MI, NE, OH, OK, RI, SD; Canada (Ont.)
	N/A
	 

	Insects
	Beetle, Coffin Cave mold
	Batrisodes texanus
	E
	U.S.A. (TX)
	TX
	N/A
	 

	Insects
	Beetle, Comal Springs dryopid
	Stygoparnus comalensis
	E
	U.S.A. (TX)
	TX
	17.95(i)
	 

	Insects
	Beetle, Comal Springs riffle
	Heterelmis comalensis
	E
	U.S.A. (TX)
	TX
	17.95(i)
	 

	Insects
	Beetle, delta green ground
	Elaphrus viridis
	T
	U.S.A. (CA)
	CA
	17.95(i)
	 

	Insects
	Beetle, Helotes mold
	Batrisodes venyivi
	E
	U.S.A. (TX)
	TX
	17.95(i)
	 

	Insects
	Beetle, Hungerford's crawling water
	Brychius hungerfordi
	E
	U.S.A. (MI, Canada)
	MI; Canada
	N/A
	 

	Insects
	Beetle, Kretschmarr Cave mold
	Texamaurops reddelli
	E
	U.S.A. (TX)
	TX
	N/A
	 

	Insects
	Beetle, Mount Hermon June
	Polyphylla barbata
	E
	U.S.A. (CA)
	CA
	N/A
	PCH

	Insects
	Beetle, Tooth Cave ground
	Rhadine persephone
	E
	U.S.A. (TX)
	TX
	N/A
	PCH

	Insects
	Beetle, valley elderberry longhorn
	Desmocerus californicus dimorphus
	T
	U.S.A. (CA)
	CA
	17.95(i)
	PCH

	Insects
	Bug, Wekiu
	Nysius wekiuicola
	C
	U.S.A. (HI)
	HI
	N/A
	PCH

	Insects
	Butterfly, Bartram's hairstreak
	Strymon acis bartrami
	C
	U.S.A. (FL).
	FL
	N/A
	PCH

	Insects
	Butterfly, bay checkerspot
	Euphydryas editha bayensis
	T
	U.S.A. (CA)
	CA
	17.95(i)
	PCH

	Insects
	Butterfly, Behren's silverspot
	Speyeria zerene behrensii
	E
	U.S.A. (CA)
	CA
	N/A
	PCH

	Insects
	Butterfly, callippe silverspot
	Speyeria callippe callippe
	E
	U.S.A. (CA)
	CA
	N/A
	PCH

	Insects
	Butterfly, El Segundo blue
	Euphilotes battoides allyni
	E
	U.S.A. (CA)
	CA
	N/A
	PCH

	Insects
	Butterfly, Fender's blue
	Icaricia icarioides fenderi
	E
	U.S.A. (OR)
	OR
	N/A
	PCH

	Insects
	Butterfly, Florida leafwing
	Anaea troglodyta floridalis
	C
	U.S.A. (FL).
	FL
	N/A
	PCH

	Insects
	Butterfly, Karner blue
	Lycaeides melissa samuelis
	E
	U.S.A. (IL, IN, MA, MI, MN, NH, NY, OH, PA, WI), Canada (Ont.)
	IL, IN, MI, MN, NH, NY, OH, WI; Canada (Ont.)
	N/A
	PCH

	Insects
	Butterfly, Lange's metalmark
	Apodemia mormo langei
	E
	U.S.A. (CA)
	CA
	N/A
	PCH

	Insects
	Butterfly, lotis blue
	Lycaeides argyrognomon lotis
	E
	U.S.A. (CA)
	CA
	N/A
	PCH

	Insects
	Butterfly, Mariana eight-spot
	Hypolimnas octucula mariannensis
	C
	U.S.A. (GU, MP)
	GU
	N/A
	 

	Insects
	butterfly, Mariana wandering
	Vagrans egistina
	C
	U.S.A. (GU, MP)
	GU, MP
	N/A
	 

	Insects
	Butterfly, Miami Blue
	Cyclargus (=Hemiargus) thomasi bethunebakeri
	C
	U.S.A. (FL)
	FL
	N/A
	 

	Insects
	Butterfly, mission blue
	Icaricia icarioides missionensis
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Insects
	Butterfly, Mitchell's satyr
	Neonympha mitchellii mitchellii
	E
	U.S.A. (IN, MI, NJ, OH)
	IN, MI, OH
	N/A
	 

	Insects
	Butterfly, Myrtle's silverspot
	Speyeria zerene myrtleae
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Insects
	Butterfly, Oregon silverspot
	Speyeria zerene hippolyta
	T
	U.S.A. (CA, OR, WA)
	CA, OR, WA
	17.95(i)
	 

	Insects
	Butterfly, Palos Verdes blue
	Glaucopsyche lygdamus palosverdesensis
	E
	U.S.A. (CA)
	CA
	17.95(i)
	 

	Insects
	Butterfly, Quino checkerspot
	Euphydryas editha quino (=E. e. wrighti)
	E
	|
	CA; Mexico
	17.95(i)
	 

	Insects
	Butterfly, Saint Francis' satyr
	Neonympha mitchellii francisci
	E
	U.S.A. (NC)
	NC
	N/A
	 

	Insects
	Butterfly, San Bruno elfin
	Callophrys mossii bayensis
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Insects
	Butterfly, Schaus swallowtail
	Heraclides aristodemus ponceanus
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Insects
	Butterfly, Smith's blue
	Euphilotes enoptes smithi
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Insects
	Butterfly, Uncompahgre fritillary
	Boloria acrocnema
	E
	U.S.A. (CO)
	CO
	N/A
	 

	Insects
	Cave beetle, Baker Station
	Pseudanophthalmus insularis
	C
	U.S.A. (TN).
	TN
	N/A
	 

	Insects
	Cave beetle, Clifton
	Pseudanophthalmus caecus
	C
	U.S.A. (KY)
	KY
	N/A
	 

	Insects
	Cave beetle, coleman
	Pseudanophthalmus colemanensis
	C
	U.S.A. (TN)
	TN
	N/A
	 

	Insects
	Cave beetle, Fowler's
	Pseudanophthalmus fowlerae
	C
	U.S.A. (TN).
	TN
	N/A
	 

	Insects
	Cave beetle, icebox
	Pseudanophthalmus frigidus
	C
	U.S.A. (KY)
	KY
	N/A
	 

	Insects
	Cave beetle, Indian Grave Point (=Soothsayer)
	Pseudanophthalmus tiresias
	C
	U.S.A. (TN).
	TN
	N/A
	 

	Insects
	Cave beetle, inquirer
	Pseudanophthalmus inquisitor
	C
	U.S.A. (TN)
	TN
	N/A
	 

	Insects
	Cave beetle, Louisville
	Pseudanophthalmus troglodytes
	C
	U.S.A. (KY)
	KY
	N/A
	 

	Insects
	Cave beetle, Nobletts
	Pseudanophthalmus paulus
	C
	U.S.A. (TN).
	TN
	N/A
	 

	Insects
	Cave beetle, Tatum
	Pseudanophthalmus parvus
	C
	U.S.A. (KY)
	KY
	N/A
	 

	Insects
	Checkerspot, Taylor's (=whulge)
	Euphydryas editha taylori
	C
	U.S. A. (OR, WA), Canada (BC)
	OR, WA
	N/A
	 

	Insects
	Fly, Delhi Sands flower-loving
	Rhaphiomidas terminatus abdominalis
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Insects
	Grasshopper, Zayante band-winged
	Trimerotropis infantilis
	E
	U.S.A. (CA)
	CA
	17.95(i)
	 

	Insects
	Ground beetle, [unnamed]
	Rhadine exilis
	E
	U.S.A. (TX)
	TX
	17.95(i)
	 

	Insects
	Ground beetle, [unnamed]
	Rhadine infernalis
	E
	U.S.A. (TX)
	TX
	17.95(i)
	 

	Arachnids
	Harvestman, Bee Creek Cave
	Texella reddelli
	E
	U.S.A. (TX)
	TX
	N/A
	 

	Arachnids
	Harvestman, Bone Cave
	Texella reyesi
	E
	U.S.A. (TX)
	TX
	N/A
	 

	Arachnids
	Harvestman, Cokendolpher Cave
	Texella cokendolpheri
	E
	U.S.A. (TX).
	TX
	17.95(g)
	 

	Insects
	June Beetle, Caseys
	Dinacoma caseyi
	C
	U.S.A. (CA)
	CA
	N/A
	 

	Arachnids
	Meshweaver, Braken Bat Cave
	Cicurina venii
	E
	U.S.A. (TX).
	TX
	17.95(g)
	 

	Arachnids
	Meshweaver, Government Canyon Bat Cave
	Cicurina vespera
	E
	U.S.A. (TX).
	TX
	N/A
	 

	Arachnids
	Meshweaver, Madla's Cave
	Cicurina madla
	E
	U.S.A. (TX).
	TX
	17.95(g)
	 

	Arachnids
	Meshweaver, Robber Baron Cave
	Cicurina baronia
	E
	U.S.A. (TX).
	TX
	17.95(g)
	 

	Arachnids
	Meshweaver, Warton cave
	Cicurina wartoni
	C
	U.S.A. (TX)
	TX
	N/A
	 

	Insects
	Moth, Blackburn's sphinx
	Manduca blackburni
	E
	U.S.A. (HI)
	HI
	17.95(i)
	 

	Insects
	Moth, Kern primrose sphinx
	Euproserpinus euterpe
	T
	U.S.A. (CA)
	CA
	N/A
	 

	Insects
	Naucorid bug (=Furnace Creek), Nevares Spring
	Ambrysus funebris
	C
	U.S.A. (CA.)
	CA
	N/A
	 

	Insects
	Naucorid, Ash Meadows
	Ambrysus amargosus
	T
	U.S.A. (NV)
	NV
	17.95(i)
	 

	Insects
	Pomace fly, [unnamed]
	Drosophila aglaia
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Insects
	Pomace fly, [unnamed]
	Drosophila attigua
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Insects
	Pomace fly, [unnamed]
	Drosophila differens
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Insects
	Pomace fly, [unnamed]
	Drosophila digressa
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Insects
	Pomace fly, [unnamed]
	Drosophila hemipeza
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Insects
	Pomace fly, [unnamed]
	Drosophila heteroneura
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Insects
	Pomace fly, [unnamed]
	Drosophila montgomeryi
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Insects
	Pomace fly, [unnamed]
	Drosophila mulli
	T
	U.S.A. (HI)
	HI
	N/A
	 

	Insects
	Pomace fly, [unnamed]
	Drosophila musaphila
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Insects
	Pomace fly, [unnamed]
	Drosophila neoclavisetae
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Insects
	Pomace fly, [unnamed]
	Drosophila obatai
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Insects
	Pomace fly, [unnamed]
	Drosophila ochrobasis
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Insects
	Pomace fly, [unnamed]
	Drosophila substenoptera
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Insects
	Pomace fly, [unnamed]
	Drosophila tarphytrichia
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Arachnids
	Pseudoscorpion, Tooth Cave
	Tartarocreagris texana
	E
	U.S.A. (TX)
	TX
	N/A
	 

	Insects
	Riffle beetle, Stephan's
	Heterelmis stephani
	C
	U.S.A. (AZ)
	AZ
	N/A
	 

	Insects
	Skipper, Carson wandering
	Pseudocopaeodes eunus obscurus
	E
	U.S.A. (CA, NV)
	CA, NV; Washoe CNTY,NV and Lassen CNTY, CA
	N/A
	 

	Insects
	Skipper, Dakota
	Hesperia dacotae
	C
	U.S.A. (MN, IA, SD, ND, IL), Canada
	MN, ND, SD; Canada
	N/A
	 

	Insects
	Skipper, Laguna Mountains
	Pyrgus ruralis lagunae
	E
	U.S.A. (CA)
	CA
	17.95(i)
	 

	Insects
	Skipper, Mardon
	Polites mardon
	C
	U.S.A. (CA, OR, WA)
	CA, OR, WA
	N/A
	 

	Insects
	Skipper, Pawnee montane
	Hesperia leonardus montana
	T
	U.S.A. (CO)
	CO
	N/A
	 

	Arachnids
	Spider, Government Canyon Bat Cave
	Neoleptoneta microps
	E
	U.S.A. (TX).
	TX
	N/A
	 

	Arachnids
	Spider, Kauai cave wolf or pe'e pe'e maka 'ole
	Adelocosa anops
	E
	U.S.A. (HI)
	HI
	17.95(g)
	 

	Arachnids
	Spider, spruce-fir moss
	Microhexura montivaga
	E
	U.S.A. (NC,TN)
	NC, TN
	17.95(g)
	 

	Arachnids
	Spider, Tooth Cave
	Leptoneta myopica
	E
	U.S.A. (TX)
	TX
	N/A
	 

	Insects
	Tiger beetle, Coral Pink Sand Dunes
	Cicindela albissima
	C
	U.S.A. (UT)
	UT
	N/A
	 

	Insects
	Tiger beetle, highlands
	Cicindela highlandensis
	C
	U.S.A. (FL)
	FL; Highlands County and Polk County, FL
	N/A
	 

	Insects
	Tiger beetle, northeastern beach
	Cicindela dorsalis dorsalis
	T
	U.S.A. (CT, MA, MD, NJ, NY, PA, RI, VA)
	CT, MA, MD, NJ, RI, VA
	N/A
	 

	Insects
	Tiger beetle, Ohlone
	Cicindela ohlone
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Insects
	Tiger beetle, Puritan
	Cicindela puritana
	T
	U.S.A. (CT, MA, MD, NH, VT)
	CT, MA, MD, NH, VT
	N/A
	 

	Insects
	Tiger beetle, Salt Creek
	Cicindela nevadica lincolniana
	E
	U.S.A. (NE)
	NE
	N/A
	 

	Invertebrate
	Abalone, black
	Haliotis cracherodii
	P
	 
	 
	 
	 

	Invertebrate
	Abalone, white
	Haliotis sorenseni
	E
	 
	 
	 
	 

	Invertebrate
	Coral, elkhorn
	Acropora palmata
	T
	 
	 
	 
	 

	Invertebrate
	Coral, staghorn
	Acropora cervicornis
	T
	 
	 
	 
	 

	Snails
	Campeloma, slender
	Campeloma decampi
	E
	U.S.A. (AL)
	AL
	N/A
	 

	Snails
	Elimia, lacy (snail)
	Elimia crenatella
	T
	U.S.A. (AL)
	AL
	N/A
	 

	Snails
	Hornsnail, rough
	Pleurocera foremani
	C
	U.S.A. (AL, GA).
	AL, GA
	N/A
	 

	Snails
	Limpet, Banbury Springs
	Lanx sp.
	E
	U.S.A. (ID)
	ID
	N/A
	 

	Snails
	Lioplax, cylindrical (snail)
	Lioplax cyclostomaformis
	E
	U.S.A. (AL, GA)
	AL
	N/A
	 

	Snails
	Marstonia, royal (snail)
	Pyrgulopsis ogmorhaphe
	E
	U.S.A. (TN)
	TN
	N/A
	 

	Snails
	Mudalia, black
	Elimia melanoides
	C
	U.S.A. (AL)
	AL
	N/A
	 

	Snails
	Pebblesnail, flat
	Lepyrium showalteri
	E
	U.S.A. (AL)
	AL
	N/A
	 

	Snails
	Riversnail, Anthony's
	Athearnia anthonyi
	E;XN
	U.S.A. (AL, GA, TN)
	AL, TN
	N/A
	 

	Snails
	Rocksnail, interrupted (=Georgia)
	Leptoxis foremani
	C
	U.S.A. (GA, AL)
	GA
	N/A
	 

	Snails
	Rocksnail, painted
	Leptoxis taeniata
	T
	U.S.A. (AL)
	AL
	N/A
	 

	Snails
	Rocksnail, plicate
	Leptoxis plicata
	E
	U.S.A. (AL)
	AL
	N/A
	 

	Snails
	Rocksnail, round
	Leptoxis ampla
	T
	U.S.A. (AL)
	AL
	N/A
	 

	Snails
	Shagreen, Magazine Mountain
	Mesodon magazinensis
	T
	U.S.A. (AR)
	AR
	N/A
	 

	Snails
	Snail, armored
	Pyrgulopsis (=Marstonia) pachyta
	E
	U.S.A. (AL)
	AL
	N/A
	 

	Snails
	Snail, noonday
	Mesodon clarki nantahala
	T
	U.S.A. (NC)
	NC
	N/A
	 

	Snails
	Snail, painted snake coiled forest
	Anguispira picta
	T
	U.S.A. (TN)
	TN
	N/A
	 

	Snails
	Snail, Stock Island tree
	Orthalicus reses (not incl. nesodryas)
	T
	U.S.A. (FL)
	FL
	N/A
	 

	Snails
	Snail, tulotoma
	Tulotoma magnifica
	E
	U.S.A. (AL)
	AL
	N/A
	 

	Snails
	Ambersnail, Kanab
	Oxyloma haydeni kanabensis
	E
	U.S.A. (AZ, UT)
	AZ, UT
	N/A
	 

	Snails
	Cavesnail, Tumbling Creek
	Antrobia culveri
	E
	U.S.A. (MO)
	MO
	N/A
	 

	Snails
	Mountainsnail, Ogden
	Oreohelix peripherica wasatchensis
	C
	U.S.A. (UT)
	UT
	N/A
	 

	Snails
	Pondsnail, Fat-whorled (=Bonneville)
	Stagnicola bonnevillensis
	C
	U.S.A. (UT)
	UT
	N/A
	 

	Snails
	Sisi
	Ostodes strigatus
	C
	U.S.A. (AS)
	AS
	N/A
	 

	Snails
	Snail, Bliss Rapids
	Taylorconcha serpenticola
	T
	U.S.A. (ID)
	ID
	N/A
	 

	Snails
	Snail, Chittenango ovate amber
	Succinea chittenangoensis
	T
	U.S.A. (NY)
	NY
	N/A
	 

	Snails
	Snail, Diamond Y Spring
	Pseudotryonia (=Tryonia) adamantina
	C
	U.S.A. (TX)
	TX
	N/A
	 

	Snails
	Snail, flat-spired three-toothed
	Triodopsis platysayoides
	T
	U.S.A. (WV)
	WV
	N/A
	 

	Snails
	Snail, fragile tree
	Samoana fragilis
	C
	U.S.A. (GU, MP)
	GU, MP
	N/A
	 

	Snails
	Snail, Guam tree
	Partula radiolata
	C
	U.S.A. (GU)
	GU
	N/A
	 

	Snails
	Snail, Humped tree
	Partula gibba
	C
	U.S.A. (GU, MP)
	GU, MP
	N/A
	 

	Snails
	Snail, Iowa Pleistocene
	Discus macclintocki
	E
	U.S.A. (IA, IL)
	IA, IL
	N/A
	 

	Snails
	Snail, Lanai tree
	Partulina semicarinata
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Snails
	Snail, Lanai tree
	Partulina variabilis
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Snails
	Snail, Langford's tree
	Partula langfordi
	C
	U.S.A. (MP)
	MP
	N/A
	 

	Snails
	Snail, Morro shoulderband (=Banded dune)
	Helminthoglypta walkeriana
	E
	U.S.A. (CA)
	CA
	17.95(f)
	 

	Snails
	Snail, Newcomb's
	Erinna newcombi
	T
	U.S.A. (HI)
	HI
	17.95(f)
	 

	Snails
	Snail, Oahu tree
	Achatinella abbreviate
	E
	 
	HI
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella apexfulva
	E
	Hawaii
	HI
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella bellula
	E
	 
	HI
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella buddi
	E
	 
	HI
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella bulimoides
	E
	Hawaii
	HI
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella byronii
	E
	Hawaii
	HI
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella caesia
	E
	 
	HI
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella casta
	E
	 
	HI
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella cestus
	E
	 
	NA
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella concavospira
	E
	Hawaii
	HI
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella curta
	E
	Hawaii
	HI
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella decipiens
	E
	Hawaii
	HI
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella decora
	E
	 
	NA
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella dimorpha
	E
	 
	NA
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella elegans
	E
	 
	NA
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella fulgens
	E
	Hawaii
	HI
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella fuscobasis
	E
	Hawaii
	HI
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella juddi
	E
	 
	NA
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella juncea
	E
	 
	NA
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella lehuiensis
	E
	 
	NA
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella leucorraphe
	E
	Hawaii
	HI
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella lila
	E
	Hawaii
	HI
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella livida
	E
	Hawaii
	HI
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella lorata
	E
	 
	NA
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella mustelina
	E
	Hawaii
	HI
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella papyracea
	E
	 
	NA
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella phaeozona
	E
	 
	NA
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella pulcherrima
	E
	Hawaii
	HI
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella pupukanioe
	E
	 
	NA
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella rosea
	E
	 
	NA
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella sowerbyana
	E
	Hawaii
	HI
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella spaldingi
	E
	 
	NA
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella stewartii
	E
	Hawaii
	HI
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella swiftii
	E
	 
	NA
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella taeniolata
	E
	 
	NA
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella thaahumi
	E
	Hawaii
	HI
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella turgida
	E
	 
	NA
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella valida
	E
	 
	NA
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella viridans
	E
	 
	NA
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella vittata
	E
	 
	NA
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella vulpina
	E
	 
	NA
	N/A
	 

	Snails
	Snail, Pecos assiminea
	Assiminea pecos
	E
	U.S.A. (NM, TX), Mexico
	NM, TX; Mexico
	17.95(e), 17.95(f)
	 

	Snails
	Snail, Phantom Cave
	Cochliopa texana
	C
	U.S.A. (TX)
	TX
	N/A
	 

	Snails
	Snail, Snake River physa
	Physa natricina
	E
	U.S.A. (ID)
	ID
	N/A
	 

	Snails
	Snail, Tutuila tree
	Eua zebrina
	C
	U.S.A. (AS)
	AS
	N/A
	 

	Snails
	Snail, Utah valvata
	Valvata utahensis
	E
	U.S.A. (ID)
	ID
	N/A
	 

	Snails
	Snail, Virginia fringed mountain
	Polygyriscus virginianus
	E
	U.S.A. (VA)
	VA
	N/A
	 

	Snails
	Springsnail (=Tryonia), Phantom
	Tryonia cheatumi
	C
	U.S.A. (TX)
	TX
	N/A
	 

	Snails
	Springsnail, Alamosa
	Tryonia alamosae
	E
	U.S.A. (NM)
	NM
	N/A
	 

	Snails
	Springsnail, Bruneau Hot
	Pyrgulopsis bruneauensis
	E
	U.S.A. (ID)
	ID
	N/A
	 

	Snails
	Springsnail, Chupadera
	Pyrgulopsis chupaderae
	C
	U.S.A. (NM)
	NM
	N/A
	 

	Snails
	Springsnail, elongate mud meadows
	Pyrgulopsis notidicola
	C
	U.S.A. (NV)
	NV
	N/A
	 

	Snails
	Springsnail, Gila
	Pyrgulopsis gilae
	C
	U.S.A. (NM)
	NM
	N/A
	 

	Snails
	Springsnail, Gonzales
	Tryonia circumstriata(=stocktonensis)
	C
	U.S.A. (TX)
	TX
	N/A
	 

	Snails
	Springsnail, Huachuca
	Pyrgulopsis thompsoni
	C
	U.S.A. (AZ), Mexico
	AZ; Mexico
	N/A
	 

	Snails
	Springsnail, Koster's
	Juturnia kosteri
	E
	U.S.A. (NM)
	NM
	N/A
	 

	Snails
	Springsnail, New Mexico
	Pyrgulopsis thermalis
	C
	U.S.A. (NM)
	NM
	N/A
	 

	Snails
	Springsnail, Page
	Pyrgulopsis morrisoni
	C
	U.S.A. (AZ)
	AZ
	N/A
	 

	Snails
	Springsnail, Roswell
	Pyrgulopsis roswellensis
	E
	U.S.A. (NM)
	NM
	N/A
	 

	Snails
	Springsnail, San Bernadino
	Pyrgulopsis bernardina
	C
	U.S.A. (AZ), Mexico (Sonora)
	AZ; Mexico
	N/A
	 

	Snails
	Springsnail, Socorro
	Pyrgulopsis neomexicana
	E
	U.S.A. (NM)
	NM
	N/A
	 

	Snails
	Springsnail, Three Forks
	Pyrgulopsis trivialis
	C
	U.S.A. (AZ)
	AZ
	N/A
	 

	Snails
	Tree snail, Newcomb's
	Newcombia cumingi
	C
	U.S.A. (Hl)
	HI
	N/A
	 

	Clams
	Acornshell, southern
	Epioblasma othcaloogensis
	E
	U.S.A. (AL, GA, TN)
	AL, GA, TN; Possibly extinct, no populations have been confirmed in recent years
	17.95(f)
	 

	Clams
	Bankclimber, purple (mussel)
	Elliptoideus sloatianus
	T
	U.S.A. (AL, GA, FL)
	FL, GA
	17.95(f)
	 

	Clams
	Bean, Choctaw
	Villosa choctawensis
	C
	U.S.A. (AL, FL).
	AL, FL
	N/A
	 

	Clams
	Bean, Cumberland (pearlymussel)
	Villosa trabalis
	E;XN
	U.S.A. (AL, KY, TN, VA)
	KY, TN
	N/A
	 

	Clams
	Blossom, green (pearlymussel)
	Epioblasma torulosa gubernaculum
	E
	U.S.A. (TN, VA)
	TN, VA
	N/A
	 

	Clams
	Blossom, tubercled (pearlymussel)
	Epioblasma torulosa torulosa
	E;XN
	U.S.A. (AL, IL, IN, KY, TN, WV)
	IL, IN, KY, TN, WV; Possibly extinct
	N/A
	 

	Clams
	Blossom, turgid (pearlymussel)
	Epioblasma turgidula
	E;XN
	U.S.A. (AL, TN)
	AL, TN; Possibly extinct,not reported since mid 60's
	N/A
	 

	Clams
	Blossom, yellow (pearlymussel)
	Epioblasma florentina florentina
	E;XN
	U.S.A. (AL, TN)
	AL, TN; Possibly extinct,not reported since 1970
	N/A
	 

	Clams
	Catspaw (=purple cat's paw pearlymussel)
	Epioblasma obliquata obliquata
	E;XN
	U.S.A. (AL, IL, IN, KY, OH, TN)
	AL, IL, IN, KY, TN
	N/A
	 

	Clams
	Catspaw, white (pearlymussel)
	Epioblasma obliquata perobliqua
	E
	U.S.A. (IN, MI, OH)
	IN, OH
	N/A
	 

	Clams
	Clubshell
	Pleurobema clava
	E;XN
	U.S.A. (AL, IL, IN, KY, MI, OH, PA, TN, WV)
	IN, KY, MI, OH, PA, WV
	N/A
	 

	Clams
	Clubshell, black
	Pleurobema curtum
	E
	U.S.A. (AL, MS)
	MS; Possibly extinct, habitat remains in MS, but populations have not been found in recent years
	N/A
	 

	Clams
	Clubshell, ovate
	Pleurobema perovatum
	E
	U.S.A. (AL, GA, MS, TN)
	AL, MS
	17.95(f)
	 

	Clams
	Clubshell, southern
	Pleurobema decisum
	E
	U.S.A. (AL, GA, MS, TN)
	AL, GA, MS
	17.95(f)
	 

	Clams
	Combshell, Cumberlandian
	Epioblasma brevidens
	E;XN
	U.S.A. (AL, KY, MS, TN, VA)
	AL, KY, TN, VA
	17.95(f)
	 

	Clams
	Combshell, southern
	Epioblasma penita
	E
	U.S.A. (AL, MS)
	AL, MS
	N/A
	 

	Clams
	Combshell, upland
	Epioblasma metastriata
	E
	U.S.A. (AL, GA, TN)
	AL, GA, TN; Possibly extinct, no populations have been confirmed in recent years
	17.95(f)
	 

	Clams
	Ebonyshell, round
	Fusconaia rotulata
	C
	U.S.A. (AL, FL).
	AL, FL
	N/A
	 

	Clams
	Elktoe, Appalachian
	Alasmidonta raveneliana
	E
	U.S.A. (NC, TN)
	NC, TN
	17.95(f)
	 

	Clams
	Elktoe, Cumberland
	Alasmidonta atropurpurea
	E
	U.S.A. (KY, TN)
	KY, TN
	17.95(f)
	 

	Clams
	Fanshell
	Cyprogenia stegaria
	E;XN
	U.S.A. (AL, IL, IN, KY, OH, PA, TN, VA, WV)
	AL, IL, IN, KY, OH, TN, VA, WV
	N/A
	 

	Clams
	Fatmucket, Arkansas
	Lampsilis powelli
	T
	U.S.A. (AR)
	AR
	N/A
	 

	Clams
	Heelsplitter, Alabama (=inflated)
	Potamilus inflatus
	T
	U.S.A. (AL, LA, MS)
	AL, LA
	N/A
	 

	Clams
	Heelsplitter, Carolina
	Lasmigona decorata
	E
	U.S.A. (NC, SC)
	NC, SC
	17.95(f)
	 

	Clams
	Higgins eye (pearlymussel)
	Lampsilis higginsii
	E
	U.S.A. (IA, IL, MN, MO, NE, WI)
	IA, IL, MN, MO, WI
	N/A
	 

	Clams
	Hornshell, Texas
	Popenaias popei
	C
	U.S.A. (NM, TX), Mexico
	NM, TX; Mexico
	N/A
	 

	Clams
	Kidneyshell, fluted
	Ptychobranchus subtentum
	C
	U.S.A. (AL, KY, TN, VA)
	KY, TN, VA
	N/A
	 

	Clams
	Kidneyshell, southern
	Ptychobranchus jonesi
	C
	U.S.A. (AL, FL).
	AL, FL
	N/A
	 

	Clams
	Kidneyshell, triangular
	Ptychobranchus greenii
	E
	U.S.A. (AL, GA, TN)
	AL, GA, TN
	17.95(f)
	 

	Clams
	Lampmussel, Alabama
	Lampsilis virescens
	E;XN
	U.S.A. (AL, TN)
	AL, TN
	N/A
	 

	Clams
	Lilliput, pale (pearlymussel)
	Toxolasma cylindrellus
	E
	U.S.A. (AL, TN)
	AL, TN
	N/A
	 

	Clams
	Mapleleaf, winged
	Quadrula fragosa
	E;XN
	U.S.A. (AL, IA, IL, IN, KY, MN, MO, NE, OH, OK, TN, WI)
	AR, MN, MO, OK, WI
	N/A
	 

	Clams
	Moccasinshell, Alabama
	Medionidus acutissimus
	T
	U.S.A. (AL, GA, MS)
	AL, GA, MS
	17.95(f)
	 

	Clams
	Moccasinshell, Coosa
	Medionidus parvulus
	E
	U.S.A. (AL, GA, TN)
	GA, TN
	17.95(f)
	 

	Clams
	Moccasinshell, Gulf
	Medionidus penicillatus
	E
	U.S.A. (AL, FL, GA)
	FL, GA
	17.95(f)
	 

	Clams
	Moccasinshell, Ochlockonee
	Medionidus simpsonianus
	E
	U.S.A. (FL, GA)
	FL, GA
	17.95(f)
	 

	Clams
	Monkeyface, Cumberland (pearlymussel)
	Quadrula intermedia
	E;XN
	U.S.A. (AL, TN, VA)
	AL, TN, VA
	N/A
	 

	Clams
	Mucket, Neosho
	Lampsilis rafinesqueana
	C
	U.S.A. (AR, KS, MO, OK)
	AR, KS, MO, OK
	N/A
	 

	Clams
	Mucket, orangenacre
	Lampsilis perovalis
	T
	U.S.A. (AL, MS)
	AL, MS
	17.95(f)
	 

	Clams
	Mucket, pink (pearlymussel)
	Lampsilis abrupta
	E
	U.S.A. (AL, AR, IL, IN, KY, LA, MO, OH, PA, TN, VA, WV)
	AL, AR, IL, IN, KY, LA, MO, OH, PA, TN, VA, WV
	N/A
	 

	Clams
	Mussel, oyster
	Epioblasma capsaeformis
	E;XN
	U.S.A. (AL, GA, KY, NC, TN, VA)
	AL, KY, TN, VA
	17.95(f)
	 

	Clams
	Mussel, scaleshell
	Leptodea leptodon
	E
	U.S.A. (AL, AR, IL, IN, IA, KY, MN, MO, OH, OK, SD, TN, WI)
	AR, MO, OK
	N/A
	 

	Clams
	Mussel, sheepnose
	Plethobasus cyphyus
	C
	Entire
	AL, IA, IL, IN, KY, MN, MO, MS, OH, PA, TN, VA, WI, WV
	N/A
	 

	Clams
	Pearlshell, Alabama
	Margaritifera marrianae
	C
	U.S.A. (AL)
	AL
	N/A
	 

	Clams
	Pearlshell, Louisiana
	Margaritifera hembeli
	T
	U.S.A. (LA)
	LA
	N/A
	 

	Clams
	Pearlymussel, birdwing
	Conradilla caelata
	E;XN
	U.S.A. (TN, VA)
	TN, VA
	N/A
	 

	Clams
	Pearlymussel, cracking
	Hemistena lata
	E;XN
	U.S.A. (AL, IL, IN, KY, OH, TN, VA)
	AL, IN, KY, PA, TN, VA
	N/A
	 

	Clams
	Pearlymussel, dromedary
	Dromus dromas
	E;XN
	U.S.A. (AL, KY, TN, VA)
	KY, TN, VA
	N/A
	 

	Clams
	Pearlymussel, littlewing
	Pegias fabula
	E
	U.S.A. (AL, KY, NC, TN, VA)
	KY, NC, TN, VA
	N/A
	 

	Clams
	Pearlymussel, slabside
	Lexingtonia dolabelloides
	C
	U.S.A. (AL, KY, TN, VA)
	AL, MS, TN, VA
	N/A
	 

	Clams
	Pigtoe, Cumberland
	Pleurobema gibberum
	E
	U.S.A. (TN)
	TN
	N/A
	 

	Clams
	Pigtoe, dark
	Pleurobema furvum
	E
	U.S.A. (AL)
	AL
	17.95(f)
	 

	Clams
	Pigtoe, finerayed
	Fusconaia cuneolus
	E;XN
	U.S.A. (AL, TN, VA)
	AL, TN, VA
	N/A
	 

	Clams
	Pigtoe, flat
	Pleurobema marshalli
	E
	U.S.A. (AL, MS)
	AL, MS
	N/A
	 

	Clams
	Pigtoe, fuzzy
	Pleurobema strodeanum
	C
	U.S.A. (AL, FL).
	AL, FL
	N/A
	 

	Clams
	Pigtoe, Georgia
	Pleurobema hanleyianum
	C
	U.S.A. (AL, GA, TN)
	GA
	N/A
	 

	Clams
	Pigtoe, heavy
	Pleurobema taitianum
	E
	U.S.A. (AL, MS)
	AL
	N/A
	 

	Clams
	Pigtoe, narrow
	Fusconaia escambia
	C
	U.S.A. (AL, FL).
	AL, FL
	N/A
	 

	Clams
	Pigtoe, oval
	Pleurobema pyriforme
	E
	U.S.A. (AL, FL, GA)
	FL, GA
	17.95(f)
	 

	Clams
	Pigtoe, rough
	Pleurobema plenum
	E;XN
	U.S.A. (AL, IN, KY, PA, TN, VA)
	AL, IN, KY, PA, TN, VA
	N/A
	 

	Clams
	Pigtoe, shiny
	Fusconaia cor
	E;XN
	U.S.A. (AL, TN, VA)
	AL, TN, VA
	N/A
	 

	Clams
	Pigtoe, southern
	Pleurobema georgianum
	E
	U.S.A. (AL, GA, TN)
	AL, GA, TN
	17.95(f)
	 

	Clams
	Pigtoe, tapered
	Quincuncina burkei
	C
	U.S.A. (AL, FL).
	AL, FL
	N/A
	 

	Clams
	Pimpleback, orangefoot (pearlymussel)
	Plethobasus cooperianus
	E;XN
	U.S.A. (AL, IA, IL, IN, KY, OH, PA, TN)
	AL, IL, IN, KY, PA, TN
	N/A
	 

	Clams
	Pocketbook, fat
	Potamilus capax
	E
	U.S.A. (AR, IA, IL, IN, KY, MO, MS, OH)
	AR, IL, IN, KY, MO, MS
	N/A
	 

	Clams
	Pocketbook, finelined
	Lampsilis altilis
	T
	U.S.A. (AL, GA)
	AL, GA, TN
	17.95(f)
	 

	Clams
	Pocketbook, Ouachita rock
	Arkansia wheeleri
	E
	U.S.A. (AR, OK)
	AR, OK
	N/A
	 

	Clams
	Pocketbook, shinyrayed
	Lampsilis subangulata
	E
	U.S.A. (AL, FL, GA)
	AL, FL, GA
	17.95(f)
	 

	Clams
	Pocketbook, speckled
	Lampsilis streckeri
	E
	U.S.A. (AR)
	AR
	N/A
	 

	Clams
	Riffleshell, northern
	Epioblasma torulosa rangiana
	E
	U.S.A. (IL, IN, KY, MI, OH, PA, WV), Canada (Ont.)
	IN, KY, MI, OH, PA, WV
	N/A
	 

	Clams
	Riffleshell, tan
	Epioblasma florentina walkeri (=E. walkeri)
	E
	U.S.A. (AL, KY, NC, TN, VA)
	KY, TN, VA
	N/A
	 

	Clams
	Ring pink (mussel)
	Obovaria retusa
	E;XN
	U.S.A. (AL, IL, IN, KY, OH, PA, TN, WV)
	AL, IN, KY, PA, TN
	N/A
	 

	Clams
	sandshell, Southern
	Hamiota (=Lampsilis) australis
	C
	U.S.A. (AL, FL).
	AL, FL
	N/A
	 

	Clams
	Slabshell, Chipola
	Elliptio chipolaensis
	T
	U.S.A. (AL, FL)
	AL, FL
	17.95(f)
	 

	Clams
	Spectaclecase
	Cumberlandia monodonta
	C
	U.S.A. (AL, AR, IA, IN, IL, KY, MO, NE?, OH, TN, VA, WI).
	AL, AR, IA, IL, KY, MN, MO, TN, VA, WI, WV
	N/A
	 

	Clams
	Spinymussel, Altamaha
	Elliptio spinosa
	C
	U.S.A. (GA)
	GA
	N/A
	 

	Clams
	Spinymussel, James
	Pleurobema collina
	E
	U.S.A. (VA, WV)
	NC, VA, WV
	N/A
	 

	Clams
	Spinymussel, Tar River
	Elliptio steinstansana
	E
	U.S.A. (NC)
	NC
	N/A
	 

	Clams
	Stirrupshell
	Quadrula stapes
	E
	U.S.A. (AL, MS)
	AL, MS; Possibly extinct, no populations have been found in recent years
	N/A
	 

	Clams
	Three-ridge, fat (mussel)
	Amblema neislerii
	E
	U.S.A. (FL, GA)
	FL
	17.95(f)
	 

	Clams
	Wartyback, white (pearlymussel)
	Plethobasus cicatricosus
	E;XN
	U.S.A. (AL, IL, IN, KY, TN)
	AL, IN, KY, TN
	N/A
	 

	Clams
	Wedgemussel, dwarf
	Alasmidonta heterodon
	E
	U.S.A. (CT, DC, DE, MA, MD, NC, NH, NJ, NY, PA, VA, VT), Canada (N.B.)
	CT, MA, MD, NC, NH, NJ, NY, PA, VA, VT; Canada (N.B.)
	N/A
	 

	Clams
	Bean, purple
	Villosa perpurpurea
	E
	U.S.A. (TN, VA)
	TN, VA
	17.95(f)
	 

	Clams
	Bean, rayed
	Villosa fabalis
	C
	U.S.A. (AL, IL, IN, KY, MI, NY, OH, TN, PA, VA, WV), Canada.
	IN, MI, NY, OH, PA; Canada
	N/A
	 

	Clams
	Monkeyface, Appalachian (pearlymussel)
	Quadrula sparsa
	E;XN
	U.S.A. (TN, VA)
	TN, VA
	N/A
	 

	Clams
	Pearlymussel, Curtis
	Epioblasma florentina curtisii
	E
	U.S.A. (AR, MO)
	AR, MO
	N/A
	 

	Clams
	Rabbitsfoot, rough
	Quadrula cylindrica strigillata
	E
	U.S.A. (TN, VA)
	TN, VA
	17.95(f)
	 

	Amphibians
	Frog, California red-legged
	Rana aurora draytonii
	T
	U.S.A. (CA), Mexico.
	CA; Mexico
	17.95(d)
	 

	Amphibians
	Frog, Columbia spotted
	Rana luteiventris
	C
	U.S.A. (ID, NV, OR)
	ID, NV, OR
	N/A
	 

	Amphibians
	Coqui, golden
	Eleutherodactylus jasperi
	T
	U.S.A. (PR)
	PR
	17.95(d)
	 

	Amphibians
	Frog, Chiricahua leopard
	Rana chiricahuensis
	T
	U.S.A. (AZ, NM), Mexico
	AZ, NM; Mexico
	N/A
	 

	Amphibians
	Frog, Mississippi gopher
	Rana capito sevosa
	E
	U.S.A. (AL, FL, LA, MS)
	MS
	N/A
	 

	Amphibians
	Frog, mountain yellow-legged
	Rana muscosa
	E;C
	U.S.A. (CA, NV) including San Diego, Orange, Riverside, San Bernardino, and Los Angeles Counties
	CA, NV
	17.95(d)
	 

	Amphibians
	Frog, relict leopard
	Rana onca
	C
	U.S.A. (AZ, NV, UT)
	AZ, NV
	N/A
	 

	Amphibians
	Guajon
	Eleutherodactylus cooki
	T
	U.S.A. (PR)
	PR
	17.95(d)
	 

	Amphibians
	Hellbender, Ozark
	Cryptobranchus alleganiensis bishopi
	C
	U.S.A. (AR, MO)
	AR, MO
	N/A
	 

	Amphibians
	Salamander, Austin blind
	Eurycea waterlooensis
	C
	U.S.A. (TX)
	TX
	N/A
	 

	Amphibians
	Salamander, Barton Springs
	Eurycea sosorum
	E
	U.S.A. (TX)
	TX
	N/A
	 

	Amphibians
	Salamander, California tiger
	Ambystoma californiense
	E;T
	U.S.A. (CA)
	CA
	17.95(d)
	 

	Amphibians
	Salamander, Cheat Mountain
	Plethodon nettingi
	T
	U.S.A. (WV)
	WV
	N/A
	 

	Amphibians
	Salamander, desert slender
	Batrachoseps aridus
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Amphibians
	Salamander, flatwoods
	Ambystoma cingulatum
	T
	U.S.A. (AL, FL, GA, SC)
	FL, GA, SC
	N/A
	PCH

	Amphibians
	Salamander, Georgetown
	Eurycea naufragia
	C
	U.S.A. (TX)
	TX
	N/A
	 

	Amphibians
	Salamander, Jollyville Plateau
	Eurycea tonkawae
	C
	U.S.A. (TX)
	TX
	N/A
	 

	Amphibians
	Salamander, Red Hills
	Phaeognathus hubrichti
	T
	U.S.A. (AL)
	AL
	N/A
	 

	Amphibians
	Salamander, Salado
	Eurycea chisholmensis
	C
	U.S.A. (TX)
	TX
	N/A
	 

	Amphibians
	Salamander, San Marcos
	Eurycea nana
	T
	U.S.A. (TX)
	TX
	17.95(d)
	 

	Amphibians
	Salamander, Santa Cruz long-toed
	Ambystoma macrodactylum croceum
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Amphibians
	Salamander, Shenandoah
	Plethodon shenandoah
	E
	U.S.A. (VA)
	VA
	N/A
	 

	Amphibians
	Salamander, Sonora tiger
	Ambystoma tigrinum stebbinsi
	E
	U.S.A. (AZ), Mexico
	AZ; Mexico
	N/A
	 

	Amphibians
	Salamander, Texas blind
	Typhlomolge rathbuni
	E
	U.S.A. (TX)
	TX
	N/A
	 

	Amphibians
	Toad, arroyo (=arroyo southwestern)
	Bufo californicus (=microscaphus)
	E
	U.S.A. (CA), Mexico.
	CA; Mexico
	17.95(d)
	 

	Amphibians
	Toad, Houston
	Bufo houstonensis
	E
	U.S.A. (TX)
	TX
	17.95(d)
	 

	Amphibians
	Toad, Puerto Rican crested
	Peltophryne lemur
	T
	U.S.A. (PR), British Virgin Islands
	PR; British Virgin Islands
	N/A
	 

	Amphibians
	Toad, Wyoming
	Bufo baxteri (=hemiophrys)
	E
	U.S.A. (WY)
	WY
	N/A
	 

	Amphibians
	Toad, Yosemite
	Bufo canorus
	C
	U.S.A. (CA).
	CA
	N/A
	 

	Amphibians
	Treefrog, Arizona
	Hyla wrightorum
	C
	 
	AZ; Mexico
	N/A
	 

	Amphibians
	Waterdog, black warrior (=Sipsey Fork)
	Necturus alabamensis
	C
	U.S.A. (AL)
	AL
	N/A
	 

	Amphibians
	Frog, Oregon spotted
	Rana pretiosa
	C
	U.S.A. (CA, OR, WA), Canada (BC)
	CA, OR, WA; British Columbia (Canada)
	N/A
	 

	Marine Plant
	Seagrass, Johnson's
	Halophila johnsonii
	T
	 
	 
	 
	 

	Flowering Plants
	Awiwi
	Hedyotis cookiana
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Daisy, Willamette
	Erigeron decumbens var. decumbens
	E
	U.S.A. (OR)
	OR
	N/A
	 

	Flowering Plants
	A`e
	Zanthoxylum dipetalum var. tomentosum
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	A`e
	Zanthoxylum hawaiiense
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	A`e
	Zanthoxylum oahuense
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Alani
	Melicope adscendens
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Alani
	Melicope balloui
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Alani
	Melicope christophersenii
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Alani
	Melicope degeneri
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Alani
	Melicope haupuensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Alani
	Melicope hiiakae
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Alani
	Melicope knudsenii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Alani
	Melicope lydgatei
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Alani
	Melicope makahae
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Alani
	Melicope mucronulata
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Alani
	Melicope munroi
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Alani
	Melicope ovalis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Alani
	Melicope pallida
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Alani
	Melicope paniculata
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Alani
	Melicope puberula
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Alani
	Melicope quadrangularis
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Alani
	Melicope reflexa
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Alani
	Melicope saint-johnii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Alani
	Melicope zahlbruckneri
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Aupaka
	Isodendrion hosakae
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Aupaka
	Isodendrion laurifolium
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Aupaka
	Isodendrion longifolium
	T
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Awiwi
	Centaurium sebaeoides
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Bladderpod, White Bluffs
	Physaria (= Lesquerella) tuplashensis
	C
	U.S.A. (WA)
	WA
	N/A
	 

	Flowering Plants
	Bluegrass, Hawaiian
	Poa sandvicensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Bluegrass, Mann's
	Poa mannii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Buckwheat, Umtanum Desert
	Eriogonum codium
	C
	U.S.A. (WA)
	WA
	N/A
	 

	Flowering Plants
	Catchfly, Spalding's
	Silene spaldingii
	T
	U.S.A. (ID, MT, OR, WA)
	ID, MT, OR, WA
	N/A
	 

	Flowering Plants
	Chaff-flower, round-leaved
	Achyranthes splendens var. rotundata
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Checker-mallow, Nelson's
	Sidalcea nelsoniana
	T
	U.S.A. (OR, WA)
	OR, WA
	N/A
	 

	Flowering Plants
	Checkermallow, Wenatchee Mountains
	Sidalcea oregana var. calva
	E
	U.S.A. (WA)
	WA
	17.96(a)
	 

	Lichens
	Cladonia, Florida perforate
	Cladonia perforata
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Conifers and Cycads
	Cypress, Gowen
	Cupressus goveniana ssp. goveniana
	T
	U.S.A. (CA)
	CA
	N/A
	 

	Conifers and Cycads
	Cypress, Santa Cruz
	Cupressus abramsiana
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Desert-parsley, Bradshaw's
	Lomatium bradshawii
	E
	U.S.A. (OR,WA)
	OR, WA
	N/A
	 

	Ferns and Allies
	Diellia, asplenium-leaved
	Diellia erecta
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Ferns and Allies
	Fern, Aleutian shield
	Polystichum aleuticum
	E
	U.S.A. (AK)
	AK
	N/A
	 

	Ferns and Allies
	fern, Maui
	Microlepia strigosa var. mauiensis
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Ferns and Allies
	Fern, pendant kihi
	Adenophorus periens
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Four-o'clock, MacFarlane's
	Mirabilis macfarlanei
	T
	U.S.A. (ID, OR)
	ID, OR
	N/A
	 

	Flowering Plants
	Fritillary, Gentner's
	Fritillaria gentneri
	E
	U.S.A. (OR)
	CA, OR
	N/A
	 

	Flowering Plants
	Gardenia (=Na`u), Hawaiian
	Gardenia brighamii
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Geranium, Hawaiian red-flowered
	Geranium arboreum
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Ha`iwale
	Cyrtandra crenata
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Ha`iwale
	Cyrtandra dentata
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Ha`iwale
	Cyrtandra filipes
	C
	U.S.A. (HI).
	HI
	N/A
	 

	Flowering Plants
	Ha`iwale
	Cyrtandra giffardii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Ha`iwale
	Cyrtandra kaulantha
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Ha`iwale
	Cyrtandra limahuliensis
	T
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Ha`iwale
	Cyrtandra munroi
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Ha`iwale
	Cyrtandra oenobarba
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Ha`iwale
	Cyrtandra oxybapha
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Ha`iwale
	Cyrtandra polyantha
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Ha`iwale
	Cyrtandra sessilis
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Ha`iwale
	Cyrtandra subumbellata
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Ha`iwale
	Cyrtandra tintinnabula
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Ha`iwale
	Cyrtandra viridiflora
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea acuminata
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea asarifolia
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea asplenifolia
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Haha
	Cyanea calycina
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Haha
	Cyanea copelandii ssp. copelandii
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Haha
	Cyanea copelandii ssp. haleakalaensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea dunbarii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea eleeleensis
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Haha
	Cyanea glabra
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea grimesiana ssp. grimesiana
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea grimesiana ssp. obatae
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea hamatiflora ssp. carlsonii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea hamatiflora ssp. hamatiflora
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea humboldtiana
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea koolauensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea kuhihewa
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Haha
	Cyanea kunthiana
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Haha
	Cyanea lanceolata
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Haha
	Cyanea lobata
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea longiflora
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea macrostegia ssp. gibsonii
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Haha
	Cyanea mannii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea mceldowneyi
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea obtusa
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Haha
	Cyanea pinnatifida
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea platyphylla
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea procera
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea recta
	T
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea remyi
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea shipmannii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea st-johnii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea stictophylla
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea superba
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea truncata
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea undulata
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Hala pepe
	Pleomele fernaldii
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Hala pepe
	Pleomele forbesii
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Hala pepe
	Pleomele hawaiiensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Hau kuahiwi
	Hibiscadelphus giffardianus
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Hau kuahiwi
	Hibiscadelphus hualalaiensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Hau kuahiwi
	Hibiscadelphus woodii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Heau
	Exocarpos luteolus
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Hedyotis, Na Pali beach
	Hedyotis st.-johnii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Hibiscus, Clay's
	Hibiscus clayi
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Ho`awa
	Pittosporum napaliense
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Holei
	Ochrosia haleakalae
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Holei
	Ochrosia kilaueaensis
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Honohono
	Haplostachys haplostachya
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Hulumoa
	Korthalsella degeneri
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Iagu, Hayun (=(Guam), Tronkon guafi (Rota))
	Serianthes nelsonii
	E
	Western Pacific Ocean-U.S.A. (GU, MP-Rota)
	GU, MP
	N/A
	 

	Ferns and Allies
	Ihi`ihi
	Marsilea villosa
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Iliau, dwarf
	Wilkesia hobdyi
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Ischaemum, Hilo
	Ischaemum byrone
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Kamakahala
	Labordia cyrtandrae
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Kamakahala
	Labordia helleri
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Kamakahala
	Labordia lydgatei
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Kamakahala
	Labordia pumila
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Kamakahala
	Labordia tinifolia var. lanaiensis
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Kamakahala
	Labordia tinifolia var. wahiawaensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Kamakahala
	Labordia triflora
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Lichens
	Lichen, rock gnome
	Gymnoderma lineare
	E
	U.S.A. (NC,TN)
	NC, TN
	N/A
	 

	Ferns and Allies
	maiden fern, Boyds
	Christella boydiae
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Ferns and Allies
	No common name
	Asplenium fragile var. insulare
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Ferns and Allies
	No common name
	Diellia falcata
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Ferns and Allies
	No common name
	Diellia pallida
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Ferns and Allies
	No common name
	Diellia unisora
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Ferns and Allies
	No common name
	Diplazium molokaiense
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Ferns and Allies
	No common name
	Doryopteris takeuchii
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Ferns and Allies
	No common name
	Pteris lidgatei
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Ferns and Allies
	Pauoa
	Ctenitis squamigera
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Conifers and Cycads
	Torreya, Florida
	Torreya taxifolia
	E
	U.S.A. (FL, GA)
	FL, GA
	N/A
	 

	Ferns and Allies
	Wawae`iole
	Huperzia (=Phlegmariurus) stemmermanniae
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Ferns and Allies
	Wawae`iole
	Huperzia mannii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Ferns and Allies
	Wawae`iole
	Lycopodium (=Phlegmariurus) nutans
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	`Ahinahina
	Argyroxiphium sandwicense ssp. macrocephalum
	T
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	`Ahinahina
	Argyroxiphium sandwicense ssp. sandwicense
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	`Aiakeakua, popolo
	Solanum sandwicense
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	`Aiea
	Nothocestrum breviflorum
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	`Aiea
	Nothocestrum latifolium
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	`Aiea
	Nothocestrum peltatum
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	`Akoko
	Chamaesyce celastroides var. kaenana
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	`Akoko
	Chamaesyce deppeana
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	`Akoko
	Chamaesyce eleanoriae
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	`Akoko
	Chamaesyce herbstii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	`Akoko
	Chamaesyce kuwaleana
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	`Akoko
	Chamaesyce remyi var. kauaiensis
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	`Akoko
	Chamaesyce remyi var. remyi
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	`Akoko
	Chamaesyce rockii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	`Akoko
	Euphorbia haeleeleana
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	`Akoko, Ewa Plains
	Chamaesyce skottsbergii var. kalaeloana
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	`aku `aku
	Cyanea tritomantha
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	`Ala `ala wai nui
	Peperomia subpetiolata
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	`Anaunau
	Lepidium arbuscula
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	`Anunu
	Sicyos alba
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	`Anunu
	Sicyos macrophyllus
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	`Awikiwiki
	Canavalia molokaiensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	`Awikiwiki
	Canavalia napaliensis
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	`Awikiwiki
	Canavalia pubescens
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	`Ena`ena
	Pseudognaphalium (=Gnaphalium) sandwicensium var. molokaiense
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	`Oha wai
	Clermontia drepanomorpha
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	`Oha wai
	Clermontia lindseyana
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	`Oha wai
	Clermontia oblongifolia ssp. brevipes
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	`Oha wai
	Clermontia oblongifolia ssp. mauiensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	`Oha wai
	Clermontia peleana
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	`Oha wai
	Clermontia pyrularia
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	`Oha wai
	Clermontia samuelii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	`Ohe
	Joinvillea ascendens ascendens
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	`Ohe`ohe
	Tetraplasandra gymnocarpa
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Allocarya, Calistoga
	Plagiobothrys strictus
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Alopecurus, Sonoma
	Alopecurus aequalis var. sonomensis
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Amaranth, seabeach
	Amaranthus pumilus
	T
	U.S.A. (DE, MA, MD, NC, NJ, NY, RI, SC, VA)
	DE, MD, NC, NJ, NY, SC, VA
	N/A
	 

	Flowering Plants
	Ambrosia, San Diego
	Ambrosia pumila
	E
	U.S.A. (CA), Mexico
	CA; Mexico
	N/A
	 

	Flowering Plants
	Ambrosia, south Texas
	Ambrosia cheiranthifolia
	E
	U.S.A. (TX)
	TX
	N/A
	 

	Flowering Plants
	Amole, purple
	Chlorogalum purpureum
	T
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Amphianthus, little
	Amphianthus pusillus
	T
	U.S.A. (AL, GA, SC)
	AL, GA, SC
	N/A
	 

	Flowering Plants
	Arrowhead, bunched
	Sagittaria fasciculata
	E
	U.S.A. (NC, SC)
	NC, SC
	N/A
	 

	Flowering Plants
	Asphodel, bog
	Narthecium americanum
	C
	U.S.A. (DE, NC, NJ, NY, SC)
	NJ
	N/A
	 

	Flowering Plants
	Aster, decurrent false
	Boltonia decurrens
	T
	U.S.A. (IL, MO)
	IL, MO
	N/A
	 

	Flowering Plants
	Aster, Florida golden
	Chrysopsis floridana
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Aster, Georgia
	Symphyotrichum georgianum
	C
	U.S.A. (AL, FL, GA, NC, SC)
	AL, FL, GA, NC, SC
	N/A
	 

	Flowering Plants
	Aster, Ruth's golden
	Pityopsis ruthii
	E
	U.S.A. (TN)
	TN
	N/A
	 

	Flowering Plants
	Avens, spreading
	Geum radiatum
	E
	U.S.A. (NC, TN)
	NC, TN
	N/A
	 

	Flowering Plants
	Ayenia, Texas
	Ayenia limitaris
	E
	U.S.A. (TX), Mexico
	TX; Mexico
	N/A
	 

	Flowering Plants
	Baccharis, Encinitas
	Baccharis vanessae
	T
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Barberry, island
	Berberis pinnata ssp. insularis
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Barberry, Nevin's
	Berberis nevinii
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Bariaco
	Trichilia triacantha
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	Beaked-rush, Knieskern's
	Rhynchospora knieskernii
	T
	U.S.A. (DE, NJ)
	DE, NJ
	N/A
	 

	Flowering Plants
	Beardtongue, Parachute
	Penstemon debilis
	C
	U.S.A. (CO)
	CO
	N/A
	 

	Flowering Plants
	Beardtongue, Penland
	Penstemon penlandii
	E
	U.S.A. (CO)
	CO
	N/A
	 

	Flowering Plants
	Beardtongue, White River
	Penstemon scariosus albifluvis
	C
	U.S.A. (CO, UT)
	CO, UT
	N/A
	 

	Flowering Plants
	Beargrass, Britton's
	Nolina brittoniana
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Bear-poppy, dwarf
	Arctomecon humilis
	E
	U.S.A. (UT)
	UT
	N/A
	 

	Flowering Plants
	Beauty, Harper's
	Harperocallis flava
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Bedstraw, El Dorado
	Galium californicum ssp. sierrae
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Bedstraw, island
	Galium buxifolium
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Bellflower, Brooksville
	Campanula robinsiae
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Birch, Virginia round-leaf
	Betula uber
	T
	U.S.A. (VA)
	VA
	N/A
	 

	Flowering Plants
	Bird's beak, palmate-bracted
	Cordylanthus palmatus
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Bird's-beak, Pennell's
	Cordylanthus tenuis ssp. capillaris
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Bird's-beak, salt marsh
	Cordylanthus maritimus ssp. maritimus
	E
	U.S.A. (CA), Mexico (Baja California)
	CA; Mexico-Baja California
	N/A
	 

	Flowering Plants
	Bird's-beak, soft
	Cordylanthus mollis ssp. mollis
	E
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Birds-in-a-nest, white
	Macbridea alba
	T
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Bittercress, small-anthered
	Cardamine micranthera
	E
	U.S.A. (NC, VA)
	NC, VA
	N/A
	 

	Flowering Plants
	Bladderpod, Dudley Bluffs
	Lesquerella congesta
	T
	U.S.A. (CO)
	CO
	N/A
	 

	Flowering Plants
	Bladderpod, kodachrome
	Lesquerella tumulosa
	E
	U.S.A. (UT)
	UT
	N/A
	 

	Flowering Plants
	Bladderpod, lyrate
	Lesquerella lyrata
	T
	U.S.A. (AL)
	AL
	N/A
	 

	Flowering Plants
	Bladderpod, Missouri
	Lesquerella filiformis
	T
	U.S.A. (AR, MO)
	AR, MO
	N/A
	 

	Flowering Plants
	Bladderpod, San Bernardino Mountains
	Lesquerella kingii ssp. bernardina
	E
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Bladderpod, Short's
	Lesquerella globosa
	C
	U.S.A. (IN, KY, TN)
	IN, KY, TN
	N/A
	 

	Flowering Plants
	Bladderpod, Spring Creek
	Lesquerella perforata
	E
	U.S.A. (TN)
	TN
	N/A
	 

	Flowering Plants
	Bladderpod, white
	Lesquerella pallida
	E
	U.S.A. (TX)
	TX
	N/A
	 

	Flowering Plants
	Bladderpod, Zapata
	Lesquerella thamnophila
	E
	U.S.A. (TX)
	TX
	17.96(a)
	 

	Flowering Plants
	Blazingstar, Ash Meadows
	Mentzelia leucophylla
	T
	U.S.A. (NV)
	NV
	17.96(a)
	 

	Flowering Plants
	Blazingstar, Heller's
	Liatris helleri
	T
	U.S.A. (NC)
	NC
	N/A
	 

	Flowering Plants
	Blazingstar, scrub
	Liatris ohlingerae
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Bluecurls, Hidden Lake
	Trichostema austromontanum ssp. compactum
	T
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Bluegrass, Napa
	Poa napensis
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Bluegrass, San Bernardino
	Poa atropurpurea
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Blue-star, Kearney's
	Amsonia kearneyana
	E
	U.S.A. (AZ)
	AZ
	N/A
	 

	Flowering Plants
	Bluet, Roan Mountain
	Hedyotis purpurea var. montana
	E
	U.S.A. (NC, TN)
	NC, TN
	N/A
	 

	Flowering Plants
	Bonamia, Florida
	Bonamia grandiflora
	T
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Boxwood, Vahl's
	Buxus vahlii
	E
	U.S.A. (PR, VI)
	PR; Extirpated from St.Croix, VI
	N/A
	 

	Flowering Plants
	Brickell-bush, Florida
	Brickellia mosieri
	C
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Brodiaea, Chinese Camp
	Brodiaea pallida
	T
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Brodiaea, thread-leaved
	Brodiaea filifolia
	T
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Broom, San Clemente Island
	Lotus dendroideus ssp. traskiae
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Buckwheat, Churchill Narrows
	Eriogonum diatomaceum
	C
	U.S.A (NV)
	NV
	N/A
	 

	Flowering Plants
	Buckwheat, cushenbury
	Eriogonum ovalifolium var. vineum
	E
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Buckwheat, Ione (incl. Irish Hill)
	Eriogonum apricum (incl. var. prostratum)
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	buckwheat, Las Vegas
	Eriogonum corymbosum var. nilesii
	C
	U.S. (NV)
	NV
	N/A
	 

	Flowering Plants
	Buckwheat, Red Mountain
	Eriogonum kelloggii
	C
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Buckwheat, scrub
	Eriogonum longifolium var. gnaphalifolium
	T
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Buckwheat, steamboat
	Eriogonum ovalifolium var. williamsiae
	E
	U.S.A. (NV)
	NV
	N/A
	 

	Flowering Plants
	Bully, Everglades
	Sideroxylon reclinatum ssp. austrofloridense
	C
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Bulrush, Northeastern
	Scirpus ancistrochaetus
	E
	U.S.A. (MA, MD, NH, NY, PA, VA, VT, WV)
	MA, MD, NH, PA, VA, VT, WV
	N/A
	 

	Flowering Plants
	Bush-clover, prairie
	Lespedeza leptostachya
	T
	U.S.A. (IA, IL, MN, WI)
	IA, IL, MN, WI
	N/A
	 

	Flowering Plants
	Bush-mallow, San Clemente Island
	Malacothamnus clementinus
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Bush-mallow, Santa Cruz Island
	Malacothamnus fasciculatus var. nesioticus
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Buttercup, autumn
	Ranunculus aestivalis (=acriformis)
	E
	U.S.A. (UT)
	UT
	N/A
	 

	Flowering Plants
	Butterfly plant, Colorado
	Gaura neomexicana var. coloradensis
	T
	U.S.A. (CO, NE, WY)
	CO, NE, WY
	17.96(a)
	 

	Flowering Plants
	Butterweed, Layne's
	Senecio layneae
	T
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Butterwort, Godfrey's
	Pinguicula ionantha
	T
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Button, Mohr's Barbara
	Marshallia mohrii
	T
	U.S.A. (AL, GA)
	AL, GA
	N/A
	 

	Flowering Plants
	Button-celery, San Diego
	Eryngium aristulatum var. parishii
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Cactus, Acuna
	Echinomastus erectocentrus var. acunensis
	C
	U.S.A. (AZ), Mexico
	AZ; Mexico
	N/A
	 

	Flowering Plants
	Cactus, Arizona hedgehog
	Echinocereus triglochidiatus var. arizonicus
	E
	U.S.A. (AZ)
	AZ
	N/A
	 

	Flowering Plants
	Cactus, Bakersfield
	Opuntia treleasei
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Cactus, black lace
	Echinocereus reichenbachii var. albertii
	E
	U.S.A. (TX)
	TX
	N/A
	 

	Flowering Plants
	Cactus, Brady pincushion
	Pediocactus bradyi
	E
	U.S.A. (AZ)
	AZ
	N/A
	 

	Flowering Plants
	Cactus, Chisos Mountain hedgehog
	Echinocereus chisoensis var. chisoensis
	T
	U.S.A. (TX)
	TX
	N/A
	 

	Flowering Plants
	Cactus, Cochise pincushion
	Coryphantha robbinsorum
	T
	U.S.A. (AZ), Mexico (Sonora)
	AZ; Mexico-Sonora
	N/A
	 

	Flowering Plants
	Cactus, Fickeisen plains
	Pediocactus peeblesianus fickeiseniae
	C
	U.S.A. (AZ)
	AZ
	N/A
	 

	Flowering Plants
	Cactus, Florida semaphore
	Consolea corallicola
	C
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Cactus, Key tree
	Pilosocereus robinii
	E
	U.S.A. (FL), Cuba
	FL; Cuba
	N/A
	 

	Flowering Plants
	Cactus, Knowlton
	Pediocactus knowltonii
	E
	U.S.A. (CO, NM)
	CO, NM
	N/A
	 

	Flowering Plants
	Cactus, Kuenzler hedgehog
	Echinocereus fendleri var. kuenzleri
	E
	U.S.A. (NM)
	NM
	N/A
	 

	Flowering Plants
	Cactus, Lee pincushion
	Coryphantha sneedii var. leei
	T
	U.S.A. (NM)
	NM
	N/A
	 

	Flowering Plants
	Cactus, Lloyd's Mariposa
	Echinomastus mariposensis
	T
	U.S.A. (TX), Mexico (Coahuila)
	TX; Mexico-Coahuila
	N/A
	 

	Flowering Plants
	Cactus, Mesa Verde
	Sclerocactus mesae-verdae
	T
	U.S.A. (CO, NM)
	CO, NM
	N/A
	 

	Flowering Plants
	Cactus, Nellie cory
	Coryphantha minima
	E
	U.S.A. (TX)
	TX
	N/A
	 

	Flowering Plants
	Cactus, Nichol's Turk's head
	Echinocactus horizonthalonius var. nicholii
	E
	U.S.A. (AZ)
	AZ
	N/A
	 

	Flowering Plants
	Cactus, Peebles Navajo
	Pediocactus peeblesianus peeblesianus
	E
	U.S.A. (AZ)
	AZ
	N/A
	 

	Flowering Plants
	Cactus, Pima pineapple
	Coryphantha scheeri var. robustispina
	E
	U.S.A. (AZ), Mexico (Sonora)
	AZ; Mexico (Sonora)
	N/A
	 

	Flowering Plants
	Cactus, San Rafael
	Pediocactus despainii
	E
	U.S.A. (UT)
	UT
	N/A
	 

	Flowering Plants
	Cactus, Siler pincushion
	Pediocactus (=Echinocactus,=Utahia) sileri
	T
	U.S.A. (AZ, UT)
	AZ, UT
	N/A
	 

	Flowering Plants
	Cactus, Sneed pincushion
	Coryphantha sneedii var. sneedii
	E
	U.S.A. (NM, TX)
	NM, TX
	N/A
	 

	Flowering Plants
	Cactus, star
	Astrophytum asterias
	E
	U.S.A. (TX), Mexico
	TX; Mexico
	N/A
	 

	Flowering Plants
	Cactus, Tobusch fishhook
	Ancistrocactus tobuschii
	E
	U.S.A. (TX)
	TX
	N/A
	 

	Flowering Plants
	Cactus, Uinta Basin hookless
	Sclerocactus glaucus
	T
	U.S.A. (CO, UT)
	CO, UT
	N/A
	 

	Flowering Plants
	Cactus, Winkler
	Pediocactus winkleri
	T
	U.S.A. (UT)
	UT
	N/A
	 

	Flowering Plants
	Cactus, Wright fishhook
	Sclerocactus wrightiae
	E
	U.S.A. (UT)
	UT
	N/A
	 

	Flowering Plants
	Campion, fringed
	Silene polypetala
	E
	U.S.A. (FL, GA)
	FL, GA
	N/A
	 

	Flowering Plants
	Capa rosa
	Callicarpa ampla
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	Cat's-eye, Terlingua Creek
	Cryptantha crassipes
	E
	U.S.A. (TX)
	TX
	N/A
	 

	Flowering Plants
	Ceanothus, coyote
	Ceanothus ferrisae
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Ceanothus, Pine Hill
	Ceanothus roderickii
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Ceanothus, Vail Lake
	Ceanothus ophiochilus
	T
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Centaury, spring-loving
	Centaurium namophilum
	T
	U.S.A. (CA, NV)
	CA, NV
	17.96(a)
	 

	Flowering Plants
	Chaffseed, American
	Schwalbea americana
	E
	U.S.A. (AL, CT, DE, FL, GA, LA, MA, MD, MI, MS, NC, NJ, NY, SC, TN, VA)
	AL, FL, GA, LA, MS, NC, NJ, SC
	N/A
	 

	Flowering Plants
	Checker-mallow, Keck's
	Sidalcea keckii
	E
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Checker-mallow, Kenwood Marsh
	Sidalcea oregana ssp. valida
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Checker-mallow, pedate
	Sidalcea pedata
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Chumbo, Higo
	Harrisia portoricensis
	T
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	Chupacallos
	Pleodendron macranthum
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	Cinquefoil, Soldier Meadows
	Potentilla basaltica
	C
	U.S.A. (NV)
	CA, NV
	N/A
	 

	Flowering Plants
	Clarkia, Pismo
	Clarkia speciosa ssp. immaculata
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Clarkia, Presidio
	Clarkia franciscana
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Clarkia, Springville
	Clarkia springvillensis
	T
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Clarkia, Vine Hill
	Clarkia imbricata
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Cliff-rose, Arizona
	Purshia (=Cowania) subintegra
	E
	U.S.A. (AZ)
	AZ
	N/A
	 

	Flowering Plants
	Clover, Monterey
	Trifolium trichocalyx
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Clover, running buffalo
	Trifolium stoloniferum
	E
	U.S.A. (AR, IL, IN, KS, KY, MO, OH, WV)
	AR, IN, KY, MO, OH, WV
	N/A
	 

	Flowering Plants
	Clover, showy Indian
	Trifolium amoenum
	E
	U.S.A. (CA)
	CA; Known extant only in cultivation
	N/A
	 

	Flowering Plants
	Cobana negra
	Stahlia monosperma
	T
	U.S.A. (PR), Dominican Republic
	PR; Dominican Republic
	N/A
	 

	Flowering Plants
	Coneflower, smooth
	Echinacea laevigata
	E
	U.S.A. (GA, MD, NC, PA, SC, VA)
	GA, NC, SC, VA
	N/A
	 

	Flowering Plants
	Coneflower, Tennessee purple
	Echinacea tennesseensis
	E
	U.S.A. (TN)
	TN
	N/A
	 

	Flowering Plants
	Cory cactus, bunched
	Coryphantha ramillosa
	T
	U.S.A. (TX), Mexico (Coahuila)
	TX; Mexico-Coahuila
	N/A
	 

	Flowering Plants
	Crabgrass, Florida pineland
	Digitaria pauciflora
	C
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Cress, Tahoe yellow
	Rorippa subumbellata
	C
	U.S.A. (CA, NV)
	CA, NV
	N/A
	 

	Flowering Plants
	Crownbeard, big-leaved
	Verbesina dissita
	T
	U.S.A. (CA), Mexico.
	CA; Mexico
	N/A
	 

	Flowering Plants
	Crownscale, San Jacinto Valley
	Atriplex coronata var. notatior
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Cycladenia, Jones
	Cycladenia jonesii (=humilis)
	T
	U.S.A. (AZ, UT)
	AZ, UT
	N/A
	 

	Flowering Plants
	Daisy, lakeside
	Hymenoxys herbacea
	T
	U.S.A. (IL, MI, OH), Canada (Ont.)
	IL, MI, OH; Canada (Ont.)
	N/A
	 

	Flowering Plants
	Daisy, Maguire
	Erigeron maguirei
	T
	U.S.A. (UT)
	UT
	N/A
	 

	Flowering Plants
	Daisy, Parish's
	Erigeron parishii
	T
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Dawn-flower, Texas prairie
	Hymenoxys texana
	E
	U.S.A. (TX)
	TX
	N/A
	 

	Flowering Plants
	Dogweed, ashy
	Thymophylla tephroleuca
	E
	U.S.A. (TX)
	TX
	N/A
	 

	Flowering Plants
	Dropwort, Canby's
	Oxypolis canbyi
	E
	U.S.A. (DE, GA, MD, NC, SC)
	DE, GA, MD, NC, SC
	N/A
	 

	Flowering Plants
	Dudleya, Conejo
	Dudleya abramsii ssp. parva
	T
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Dudleya, marcescent
	Dudleya cymosa ssp. marcescens
	T
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Dudleya, Santa Clara Valley
	Dudleya setchellii
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Dudleya, Santa Cruz Island
	Dudleya nesiotica
	T
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Dudleya, Verity's
	Dudleya verityi
	T
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Dudleyea, Santa Monica Mountains
	Dudleya cymosa ssp. ovatifolia
	T
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Dwarf-flax, Marin
	Hesperolinon congestum
	T
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Erubia
	Solanum drymophilum
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	Evening-primrose, Antioch Dunes
	Oenothera deltoides ssp. howellii
	E
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Evening-primrose, Eureka Valley
	Oenothera avita ssp. eurekensis
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Evening-primrose, San Benito
	Camissonia benitensis
	T
	U.S.A. (CA)
	CA
	N/A
	 

	Ferns and Allies
	Fern, Alabama streak-sorus
	Thelypteris pilosa var. alabamensis
	T
	U.S.A. (AL)
	AL
	N/A
	 

	Ferns and Allies
	Fern, American hart's-tongue
	Asplenium scolopendrium var. americanum
	T
	U.S.A. (AL, MI, NY, TN), Canada (Ont.)
	AL, MI, NY, TN; Canada (Ont.)
	N/A
	 

	Ferns and Allies
	Fern, Elfin tree
	Cyathea dryopteroides
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	Fescue, Guadalupe
	Festuca ligulata
	C
	U.S.A. (TX), Mexico
	TX; Mexico
	N/A
	 

	Flowering Plants
	Fiddleneck, large-flowered
	Amsinckia grandiflora
	E
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Flannelbush, Mexican
	Fremontodendron mexicanum
	E
	U.S.A. (CA), Mexico
	CA; Mexico
	17.96(a)
	 

	Flowering Plants
	Flannelbush, Pine Hill
	Fremontodendron californicum ssp. decumbens
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Flax, Carter's small-flowered
	Linum carteri carteri
	C
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Flax, sand
	Linum arenicola
	C
	U.S.A. (FL)
	FL; and Miami-Dade, FL
	N/A
	 

	Flowering Plants
	Fleabane, Lemmon
	Erigeron lemmonii
	C
	U.S.A. (AZ)
	AZ
	N/A
	 

	Flowering Plants
	Fleabane, Zuni
	Erigeron rhizomatus
	T
	U.S.A. (NM)
	AZ, NM
	N/A
	 

	Flowering Plants
	Frankenia, Johnston's
	Frankenia johnstonii
	E
	U.S.A. (TX), Mexico (Nuevo Leon)
	TX; Mexico-Nuevo Leon
	N/A
	 

	Flowering Plants
	Fringepod, Santa Cruz Island
	Thysanocarpus conchuliferus
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Fringe-tree, pygmy
	Chionanthus pygmaeus
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Gerardia, sandplain
	Agalinis acuta
	E
	U.S.A. (CT, MA, MD, NY, RI)
	CT, MA, MD, NY, RI
	N/A
	 

	Flowering Plants
	Gilia, Hoffmann's slender-flowered
	Gilia tenuiflora ssp. hoffmannii
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Gilia, Monterey
	Gilia tenuiflora ssp. arenaria
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Gladecress, [unnamed]
	Leavenworthia crassa
	C
	U.S.A. (AL)
	AL
	N/A
	 

	Flowering Plants
	Gladecress, Texas golden
	Leavenworthia texana
	C
	U.S.A. (TX)
	TX
	N/A
	 

	Flowering Plants
	Goetzea, beautiful
	Goetzea elegans
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	Goldenrod, Blue Ridge
	Solidago spithamaea
	T
	U.S.A. (NC, TN)
	NC, TN
	N/A
	 

	Flowering Plants
	Goldenrod, Houghton's
	Solidago houghtonii
	T
	U.S.A. (MI), Canada (Ont.)
	MI, NY; Canada (Ont.)
	N/A
	 

	Flowering Plants
	Goldenrod, Short's
	Solidago shortii
	E
	U.S.A. (KY)
	IN, KY
	N/A
	 

	Flowering Plants
	Goldenrod, white-haired
	Solidago albopilosa
	T
	U.S.A. (KY)
	KY
	N/A
	 

	Flowering Plants
	Goldenrod, Yadkin River
	Solidago plumosa
	C
	U.S.A. (NC).
	NC;
	N/A
	 

	Flowering Plants
	Goldfields, Burke's
	Lasthenia burkei
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Goldfields, Contra Costa
	Lasthenia conjugens
	E
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Gooseberry, Miccosukee
	Ribes echinellum
	T
	U.S.A. (FL, SC)
	FL, SC
	N/A
	 

	Flowering Plants
	Gourd, Okeechobee
	Cucurbita okeechobeensis ssp. okeechobeensis
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Grass, Colusa
	Neostapfia colusana
	T
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Grass, Eureka Dune
	Swallenia alexandrae
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Grass, Solano
	Tuctoria mucronata
	E
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Grass, Tennessee yellow-eyed
	Xyris tennesseensis
	E
	U.S.A. (AL, GA, TN)
	AL, GA, TN
	N/A
	 

	Flowering Plants
	Ground-plum, Guthrie's (=Pyne's)
	Astragalus bibullatus
	E
	U.S.A. (TN)
	TN
	N/A
	 

	Flowering Plants
	Groundsel, San Francisco Peaks
	Senecio franciscanus
	T
	U.S.A. (AZ)
	AZ
	17.96(a)
	 

	Flowering Plants
	Gumplant, Ash Meadows
	Grindelia fraxino-pratensis
	T
	U.S.A. (CA, NV)
	CA, NV
	17.96(a)
	 

	Flowering Plants
	Harebells, Avon Park
	Crotalaria avonensis
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Harperella
	Ptilimnium nodosum
	E
	U.S.A. (AL, AR, GA, MD, NC, SC, WV)
	AL, AR, GA, MD, NC, SC, VA, WV
	N/A
	 

	Flowering Plants
	Hazardia, Orcutt's
	Hazardia orcuttii
	C
	U.S.A. (CA), Mexico (Baja California).
	CA; Mexico (Baja California)
	N/A
	 

	Flowering Plants
	Heartleaf, dwarf-flowered
	Hexastylis naniflora
	T
	U.S.A. (NC, SC)
	NC, SC
	N/A
	 

	Flowering Plants
	Heather, mountain golden
	Hudsonia montana
	T
	U.S.A. (NC)
	NC
	17.96(a)
	 

	Flowering Plants
	Higuero de sierra
	Crescentia portoricensis
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	Holly, Cook's
	Ilex cookii
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	Howellia, water
	Howellia aquatilis
	T
	U.S.A. (CA, ID, MT, OR, WA)
	CA, ID, MT, OR, WA
	N/A
	 

	Flowering Plants
	Hypericum, highlands scrub
	Hypericum cumulicola
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Indian paintbrush, San Clemente Island
	Castilleja grisea
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Indigo, Florida
	Indigofera mucronata keyensis
	C
	U.S.A. (FL)
	FL; Florida Keys
	N/A
	 

	Flowering Plants
	Ipomopsis, Holy Ghost
	Ipomopsis sancti-spiritus
	E
	U.S.A. (NM)
	NM
	N/A
	 

	Flowering Plants
	Iris, dwarf lake
	Iris lacustris
	T
	U.S.A. (MI, WI), Canada (Ont.)
	MI, WI; Canada (Ont.)
	N/A
	 

	Flowering Plants
	Irisette, white
	Sisyrinchium dichotomum
	E
	U.S.A. (NC)
	NC
	N/A
	 

	Flowering Plants
	Ivesia, Ash Meadows
	Ivesia kingii var. eremica
	T
	U.S.A. (NV)
	NV
	17.96(a)
	 

	Flowering Plants
	Ivesia, Webber
	Ivesia webberi
	C
	U.S.A. (CA, NV)
	CA, NV
	N/A
	 

	Flowering Plants
	Jacquemontia, beach
	Jacquemontia reclinata
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Jewelflower, California
	Caulanthus californicus
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Jewelflower, Metcalf Canyon
	Streptanthus albidus ssp. albidus
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Jewelflower, Tiburon
	Streptanthus niger
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Joint-vetch, sensitive
	Aeschynomene virginica
	T
	U.S.A. (DE, MD, NC, NJ, PA, VA)
	MD, NC, NJ, VA
	N/A
	 

	Flowering Plants
	Kamanomano
	Cenchrus agrimonioides
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Kampua`a
	Hedyotis fluviatilis
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Kauai hau kuahiwi
	Hibiscadelphus distans
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Kauila
	Colubrina oppositifolia
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Kaulu
	Pteralyxia kauaiensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Kaulu
	Pteralyxia macrocarpa
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Kio`ele
	Hedyotis coriacea
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Kiponapona
	Phyllostegia racemosa
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Ko`oko`olau
	Bidens amplectens
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Ko`oko`olau
	Bidens campylotheca pentamera
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Ko`oko`olau
	Bidens campylotheca waihoiensis
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Ko`oko`olau
	Bidens conjuncta
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Ko`oko`olau
	Bidens micrantha ctenophylla
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Ko`oko`olau
	Bidens micrantha ssp. kalealaha
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Ko`oko`olau
	Bidens wiebkei
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Ko`oloa`ula
	Abutilon menziesii
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Kohe malama malama o kanaloa
	Kanaloa kahoolawensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Koki`o
	Kokia drynarioides
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Koki`o
	Kokia kauaiensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Koki`o ke`oke`o
	Hibiscus arnottianus ssp. immaculatus
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Koki`o ke`oke`o
	Hibiscus waimeae ssp. hannerae
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Koki`o, Cooke's
	Kokia cookei
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Kolea
	Myrsine fosbergii
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Kolea
	Myrsine juddii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Kolea
	Myrsine linearifolia
	T
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Kolea
	Myrsine mezii
	C
	U.S.A. (HI)
	HI; Believed to be extinct
	N/A
	 

	Flowering Plants
	Kolea
	Myrsine vaccinioides
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Kopa
	Hedyotis schlechtendahliana var. remyi
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Kopiko
	Psychotria grandiflora
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Kopiko
	Psychotria hobdyi
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Kuahiwi laukahi
	Plantago hawaiensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Kuahiwi laukahi
	Plantago princeps
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Kuawawaenohu
	Alsinidendron lychnoides
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Kula wahine noho
	Isodendrion pyrifolium
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Kulu`i
	Nototrichium humile
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Ladies'-tresses, Canelo Hills
	Spiranthes delitescens
	E
	U.S.A. (AZ)
	AZ
	N/A
	 

	Flowering Plants
	Ladies'-tresses, Navasota
	Spiranthes parksii
	E
	U.S.A. (TX)
	TX
	N/A
	 

	Flowering Plants
	Ladies'-tresses, Ute
	Spiranthes diluvialis
	T
	U.S.A. (CO, ID, MT, NE, NV, UT, WA, WY)
	CO, ID, MT, NE, UT, WA, WY
	N/A
	 

	Flowering Plants
	Larkspur, Baker's
	Delphinium bakeri
	E
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Larkspur, San Clemente Island
	Delphinium variegatum ssp. kinkiense
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Larkspur, yellow
	Delphinium luteum
	E
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Lau `ehu
	Panicum niihauense
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Laulihilihi
	Schiedea stellarioides
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Layia, beach
	Layia carnosa
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Lead-plant, Crenulate
	Amorpha crenulata
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Leather flower, Alabama
	Clematis socialis
	E
	U.S.A. (AL)
	AL, GA
	N/A
	 

	Flowering Plants
	Leather flower, Morefield's
	Clematis morefieldii
	E
	U.S.A. (AL)
	AL
	N/A
	 

	Flowering Plants
	lehua makanoe
	Lysimachia daphnoides
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Lessingia, San Francisco
	Lessingia germanorum (=L.g. var. germanorum)
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Liliwai
	Acaena exigua
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Lily, Minnesota dwarf trout
	Erythronium propullans
	E
	U.S.A. (MN)
	MN
	N/A
	 

	Flowering Plants
	Lily, Pitkin Marsh
	Lilium pardalinum ssp. pitkinense
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Lily, Western
	Lilium occidentale
	E
	U.S.A. (OR, CA)
	CA, OR
	N/A
	 

	Flowering Plants
	Liveforever, Laguna Beach
	Dudleya stolonifera
	T
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Liveforever, Santa Barbara Island
	Dudleya traskiae
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Lo`ulu
	Pritchardia affinis
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Lo`ulu
	Pritchardia kaalae
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Lo`ulu
	Pritchardia munroi
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Lo`ulu
	Pritchardia napaliensis
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Lo`ulu
	Pritchardia remota
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Lo`ulu
	Pritchardia schattaueri
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Lo`ulu
	Pritchardia viscosa
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Lo`ulu, (=Na`ena`e)
	Pritchardia hardyi
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Locoweed, Fassett's
	Oxytropis campestris var. chartacea
	T
	U.S.A. (WI)
	WI
	N/A
	 

	Flowering Plants
	Lomatium, Cook's
	Lomatium cookii
	E
	U.S.A. (OR)
	OR
	N/A
	 

	Flowering Plants
	Loosestrife, rough-leaved
	Lysimachia asperulaefolia
	E
	U.S.A. (NC, SC)
	NC, SC
	N/A
	 

	Flowering Plants
	Lousewort, Furbish
	Pedicularis furbishiae
	E
	U.S.A. (ME), Canada (N.B.)
	ME; Canada (N.B.)
	N/A
	 

	Flowering Plants
	Love grass, Fosberg's
	Eragrostis fosbergii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Lupine, clover
	Lupinus tidestromii
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Lupine, Kincaid's
	Lupinus sulphureus (=oreganus) ssp. kincaidii (=var. kincaidii)
	T
	U.S.A. (OR, WA)
	OR, WA
	N/A
	 

	Flowering Plants
	Lupine, Nipomo Mesa
	Lupinus nipomensis
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Lupine, scrub
	Lupinus aridorum
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Ma`o hau hele, (=native yellow hibiscus)
	Hibiscus brackenridgei
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Ma`oli`oli
	Schiedea apokremnos
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Ma`oli`oli
	Schiedea kealiae
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Ma`oli`oli
	Schiedea pubescens
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Mahoe
	Alectryon macrococcus
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Makou
	Peucedanum sandwicense
	T
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Makou
	Ranunculus hawaiensis
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Makou
	Ranunculus mauiensis
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Malacothrix, island
	Malacothrix squalida
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Malacothrix, Santa Cruz Island
	Malacothrix indecora
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Mallow, Kern
	Eremalche kernensis
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Mallow, Peter's Mountain
	Iliamna corei
	E
	U.S.A. (VA)
	VA
	N/A
	 

	Flowering Plants
	Manaca, palma de
	Calyptronoma rivalis
	T
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	Manioc, Walker's
	Manihot walkerae
	E
	U.S.A. (TX), Mexico
	TX; Mexico
	N/A
	 

	Flowering Plants
	Manzanita, Del Mar
	Arctostaphylos glandulosa ssp. crassifolia
	E
	U.S.A. (CA), Mexico.
	CA; Mexico
	N/A
	 

	Flowering Plants
	Manzanita, Ione
	Arctostaphylos myrtifolia
	T
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Manzanita, Morro
	Arctostaphylos morroensis
	T
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Manzanita, pallid
	Arctostaphylos pallida
	T
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Manzanita, Presidio
	Arctostaphylos hookeri var. ravenii
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Manzanita, Santa Rosa Island
	Arctostaphylos confertiflora
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Mapele
	Cyrtandra cyaneoides
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Mariposa lily, Siskiyou
	Calochortus persistens
	C
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Mariposa lily, Tiburon
	Calochortus tiburonensis
	T
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Meadowfoam, Butte County
	Limnanthes floccosa ssp. californica
	E
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Meadowfoam, large-flowered woolly
	Limnanthes floccosa ssp. grandiflora
	E
	U.S.A. (OR)
	OR
	N/A
	 

	Flowering Plants
	Meadowfoam, Sebastopol
	Limnanthes vinculans
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Meadowrue, Cooley's
	Thalictrum cooleyi
	E
	U.S.A. (FL, NC)
	FL, NC
	N/A
	 

	Flowering Plants
	Mehamehame
	Flueggea neowawraea
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Mesa-mint, Otay
	Pogogyne nudiuscula
	E
	U.S.A. (CA), Mexico (Baja California)
	CA; Mexico (B.C.)
	N/A
	 

	Flowering Plants
	Mesa-mint, San Diego
	Pogogyne abramsii
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Milkpea, Small's
	Galactia smallii
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Milk-vetch, Applegate's
	Astragalus applegatei
	E
	U.S.A. (OR)
	CA, OR
	N/A
	 

	Flowering Plants
	Milk-vetch, Ash meadows
	Astragalus phoenix
	T
	U.S.A. (NV)
	NV
	17.96(a)
	 

	Flowering Plants
	Milk-vetch, Braunton's
	Astragalus brauntonii
	E
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Milk-vetch, Clara Hunt's
	Astragalus clarianus
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Milk-vetch, Coachella Valley
	Astragalus lentiginosus var. coachellae
	E
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Milk-vetch, coastal dunes
	Astragalus tener var. titi
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Milk-vetch, Cushenbury
	Astragalus albens
	E
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Milk-vetch, Deseret
	Astragalus desereticus
	T
	U.S.A. (UT)
	UT
	N/A
	 

	Flowering Plants
	Milk-vetch, Fish Slough
	Astragalus lentiginosus var. piscinensis
	T
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Milk-vetch, heliotrope
	Astragalus montii
	T
	U.S.A. (UT)
	UT
	17.96(a)
	 

	Flowering Plants
	Milk-vetch, Holmgren
	Astragalus holmgreniorum
	E
	U.S.A. (AZ, UT)
	AZ, UT
	17.96(a)
	 

	Flowering Plants
	Milk-vetch, Jesup's
	Astragalus robbinsii var. jesupi
	E
	U.S.A. (NH, VT)
	NH, VT
	N/A
	 

	Flowering Plants
	Milk-vetch, Lane Mountain
	Astragalus jaegerianus
	E
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Milk-vetch, Mancos
	Astragalus humillimus
	E
	U.S.A. (CO, NM)
	CO, NM
	N/A
	 

	Flowering Plants
	Milk-vetch, Osterhout
	Astragalus osterhoutii
	E
	U.S.A. (CO)
	CO
	N/A
	 

	Flowering Plants
	Milk-vetch, Peirson's
	Astragalus magdalenae var. peirsonii
	T
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Milk-vetch, Sentry
	Astragalus cremnophylax var. cremnophylax
	E
	U.S.A. (AZ)
	AZ
	N/A
	 

	Flowering Plants
	Milk-vetch, Shivwits
	Astragalus ampullarioides
	E
	U.S.A. (UT)
	UT
	17.96(a)
	 

	Flowering Plants
	Milk-vetch, Sleeping Ute
	Astragalus tortipes
	C
	U.S.A. (CO)
	CO
	N/A
	 

	Flowering Plants
	Milk-vetch, triple-ribbed
	Astragalus tricarinatus
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Milk-vetch, Ventura Marsh
	Astragalus pycnostachyus var. lanosissimus
	E
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Milkweed, Mead's
	Asclepias meadii
	T
	U.S.A. (IA, IL, IN, KS, MO, WI)
	IA, IL, IN, KS, MO
	N/A
	 

	Flowering Plants
	Milkweed, Welsh's
	Asclepias welshii
	T
	U.S.A. (AZ, UT)
	AZ, UT
	17.96(a)
	 

	Flowering Plants
	Mint, Garrett's
	Dicerandra christmanii
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Mint, Lakela's
	Dicerandra immaculata
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Mint, longspurred
	Dicerandra cornutissima
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Mint, scrub
	Dicerandra frutescens
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Monardella, willowy
	Monardella linoides ssp. viminea
	E
	U.S.A. (CA), Mexico
	CA; Mexico
	N/A
	 

	Flowering Plants
	Monkey-flower, Michigan
	Mimulus glabratus var. michiganensis
	E
	U.S.A. (MI)
	MI
	N/A
	 

	Flowering Plants
	Monkshood, northern wild
	Aconitum noveboracense
	T
	U.S.A. (IA, NY, OH, WI)
	IA, NY, OH, WI
	N/A
	 

	Flowering Plants
	Morning-glory, Stebbins'
	Calystegia stebbinsii
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Mountain balm, Indian Knob
	Eriodictyon altissimum
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Mountain-mahogany, Catalina Island
	Cercocarpus traskiae
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Mustard, Carter's
	Warea carteri
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Mustard, Penland alpine fen
	Eutrema penlandii
	T
	U.S.A. (CO)
	CO
	N/A
	 

	Flowering Plants
	Mustard, slender-petaled
	Thelypodium stenopetalum
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Na`ena`e
	Dubautia herbstobatae
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Na`ena`e
	Dubautia imbricata imbricata
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Na`ena`e
	Dubautia latifolia
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Na`ena`e
	Dubautia pauciflorula
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Na`ena`e
	Dubautia plantaginea magnifolia
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Na`ena`e
	Dubautia plantaginea ssp. humilis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Na`ena`e
	Dubautia waialealae
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Nani wai`ale`ale
	Viola kauaiensis var. wahiawaensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Nanu
	Gardenia mannii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Nanu
	Gardenia remyi
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Naupaka, dwarf
	Scaevola coriacea
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Navarretia, few-flowered
	Navarretia leucocephala ssp. pauciflora (=N. pauciflora)
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Navarretia, many-flowered
	Navarretia leucocephala ssp. plieantha
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Navarretia, spreading
	Navarretia fossalis
	T
	U.S.A. (CA), Mexico (Baja California)
	CA; Mexico (Baja California)
	N/A
	 

	Flowering Plants
	Nehe
	Lipochaeta fauriei
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Nehe
	Lipochaeta kamolensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Nehe
	Lipochaeta lobata var. leptophylla
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Nehe
	Lipochaeta micrantha
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Nehe
	Lipochaeta tenuifolia
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Nehe
	Lipochaeta waimeaensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Nioi
	Eugenia koolauensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Niterwort, Amargosa
	Nitrophila mohavensis
	E
	U.S.A. (CA, NV)
	CA, NV
	17.96(a)
	 

	Flowering Plants
	No common name
	Abutilon eremitopetalum
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Abutilon sandwicense
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Achyranthes mutica
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Alsinidendron obovatum
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Alsinidendron trinerve
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Alsinidendron viscosum
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Amaranthus brownii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Bonamia menziesii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Chamaesyce halemanui
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Cyanea (=Rollandia) crispa
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Delissea rhytidosperma
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Delissea undulata
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Festuca hawaiiensis
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	No common name
	Gahnia lanaiensis
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	No common name
	Gouania hillebrandii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Gouania meyenii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Gouania vitifolia
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Hedyotis degeneri
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Hedyotis parvula
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Hesperomannia arborescens
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Hesperomannia arbuscula
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Hesperomannia lydgatei
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Keysseria (=Lagenifera) erici
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	No common name
	Keysseria (=Lagenifera) helenae
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	No common name
	Lipochaeta venosa
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	No common name
	Lobelia gaudichaudii ssp. koolauensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Lobelia monostachya
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Lobelia niihauensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Lobelia oahuensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Lysimachia filifolia
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Lysimachia lydgatei
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Lysimachia maxima
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Mariscus fauriei
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Mariscus pennatiformis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Munroidendron racemosum
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Neraudia angulata
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Neraudia ovata
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Neraudia sericea
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Nesogenes rotensis
	E
	U.S.A. (MP)
	MP
	N/A
	 

	Flowering Plants
	No common name
	Osmoxylon mariannense
	E
	U.S.A. (MP)
	MP
	N/A
	 

	Flowering Plants
	No common name
	Phyllostegia bracteata
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	No common name
	Phyllostegia floribunda
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	No common name
	Phyllostegia glabra var. lanaiensis
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	No common name
	Phyllostegia hirsuta
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Phyllostegia hispida
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	No common name
	Phyllostegia kaalaensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Phyllostegia knudsenii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Phyllostegia mannii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Phyllostegia mollis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Phyllostegia parviflora
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Phyllostegia velutina
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Phyllostegia waimeae
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Phyllostegia warshaueri
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Phyllostegia wawrana
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Platanthera holochila
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Platydesma cornuta cornuta
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	No common name
	Platydesma cornuta decurrens
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	No common name
	Platydesma remyi
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	No common name
	Poa siphonoglossa
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Remya kauaiensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Remya montgomeryi
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Sanicula mariversa
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Sanicula purpurea
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Schiedea attenuata
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	No common name
	Schiedea haleakalensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Schiedea helleri
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Schiedea hookeri
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Schiedea kaalae
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Schiedea kauaiensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Schiedea lydgatei
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Schiedea membranacea
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Schiedea nuttallii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Schiedea salicaria
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	No common name
	Schiedea sarmentosa
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Schiedea spergulina var. leiopoda
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Schiedea spergulina var. spergulina
	T
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Schiedea verticillata
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Silene alexandri
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Silene hawaiiensis
	T
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Silene lanceolata
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Silene perlmanii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Spermolepis hawaiiensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Stenogyne angustifolia var. angustifolia
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	No common name
	Stenogyne bifida
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Stenogyne campanulata
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Stenogyne cranwelliae
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	No common name
	Stenogyne kanehoana
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Stenogyne kealiae
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	No common name
	Tetramolopium arenarium
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	No common name
	Tetramolopium filiforme
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Tetramolopium lepidotum ssp. lepidotum
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Tetramolopium remyi
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Tetramolopium rockii
	T
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Trematolobelia singularis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Vigna o-wahuensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Viola helenae
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Viola lanaiensis
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	No common name
	Viola oahuensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Xylosma crenatum
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Ferns and Allies
	No common name
	Adiantum vivesii
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Ferns and Allies
	No common name
	Elaphoglossum serpens
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Ferns and Allies
	No common name
	Polystichum calderonense
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Ferns and Allies
	No common name
	Tectaria estremerana
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Ferns and Allies
	No common name
	Thelypteris inabonensis
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Ferns and Allies
	No common name
	Thelypteris verecunda
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Ferns and Allies
	No common name
	Thelypteris yaucoensis
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	No common name
	Aristida chaseae
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	No common name
	Auerodendron pauciflorum
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	No common name
	Calliandra locoensis
	C
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	No common name
	Calyptranthes estremerae
	C
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	No common name
	Calyptranthes thomasiana
	E
	U.S.A. (PR, VI) British VI
	PR, VI; British Virgin Islands
	N/A
	 

	Flowering Plants
	No common name
	Catesbaea melanocarpa
	E
	U.S.A. (PR, VI), Antigua, Barbuda, Guadalupe
	PR, VI; Antigua and Barbuda, Guadeloupe
	17.96(a)
	 

	Flowering Plants
	No common name
	Chamaecrista glandulosa var. mirabilis
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	No common name
	Cordia bellonis
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	No common name
	Cordia rupicola
	C
	U.S.A. (PR), Anegada
	PR; British Virgin Islands (Anegada Island)
	N/A
	 

	Flowering Plants
	No common name
	Cranichis ricartii
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	No common name
	Daphnopsis hellerana
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	No common name
	Eugenia woodburyana
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	No common name
	Geocarpon minimum
	T
	U.S.A. (AR, LA, MO)
	AR, LA, MO, TX
	N/A
	 

	Flowering Plants
	No common name
	Gesneria pauciflora
	T
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	No common name
	Gonocalyx concolor
	C
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	No common name
	Ilex sintenisii
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	No common name
	Lepanthes eltoroensis
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	No common name
	Leptocereus grantianus
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	No common name
	Lyonia truncata var. proctorii
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	No common name
	Mitracarpus maxwelliae
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	No common name
	Mitracarpus polycladus
	E
	U.S.A. (PR), Saba
	PR; Netherlands Antilles (Saba)
	N/A
	 

	Flowering Plants
	No common name
	Myrcia paganii
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	No common name
	Schoepfia arenaria
	T
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	No common name
	Ternstroemia subsessilis
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	No common name
	Vernonia proctorii
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	Nohoanu
	Geranium hanaense
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Nohoanu
	Geranium hillebrandii
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Nohoanu
	Geranium kauaiense
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Nohoanu
	Geranium multiflorum
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Oak, Hinckley
	Quercus hinckleyi
	T
	U.S.A. (TX)
	TX
	N/A
	 

	Flowering Plants
	Oha
	Delissea rivularis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Oha
	Delissea subcordata
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Ohai
	Sesbania tomentosa
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Olulu
	Brighamia insignis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Onion, Munz's
	Allium munzii
	E
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Opuhe
	Urera kaalae
	E
	U.S.A. (HI)
	HI
	17.96(a)
	PCH

	Flowering Plants
	Orchid, eastern prairie fringed
	Platanthera leucophaea
	T
	U.S.A. (AR, IA, IL, IN, ME, MI, MO, NE, NJ, NY, OH, OK, PA, VA, WI), Canada (Ont., N.B.)
	AR, IA, IL, IN, ME, MI, OH, OK, VA, WI; Canada (N.B,Ont.)
	N/A
	 

	Flowering Plants
	Orchid, western prairie fringed
	Platanthera praeclara
	T
	U.S.A. (IA, KS, MN, MO, ND, NE, OK, SD), Canada (Man.)
	IA, KS, MN, MO, ND, NE; Canada (Man.)
	N/A
	 

	Flowering Plants
	Orchid, white fringeless
	Platanthera integrilabia
	C
	U.S.A. (AL, GA, KY, MS, NC, SC, TN, VA)
	AL, GA, KY, SC, TN, VA
	N/A
	 

	Flowering Plants
	Orcutt grass, California
	Orcuttia californica
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Orcutt grass, hairy
	Orcuttia pilosa
	E
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Orcutt grass, Sacramento
	Orcuttia viscida
	E
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Orcutt grass, San Joaquin
	Orcuttia inaequalis
	T
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Orcutt grass, slender
	Orcuttia tenuis
	T
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Owl's-clover, fleshy
	Castilleja campestris ssp. succulenta
	T
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Oxytheca, cushenbury
	Oxytheca parishii var. goodmaniana
	E
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Pa`iniu
	Astelia waialealae
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Paintbrush, ash-grey
	Castilleja cinerea
	T
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Paintbrush, Christ's
	Castilleja christii
	C
	U.S.A. (ID)
	ID
	N/A
	 

	Flowering Plants
	Paintbrush, golden
	Castilleja levisecta
	T
	U.S.A. (OR, WA), Canada (B.C.)
	OR, WA; Canada (B.C.)
	N/A
	 

	Flowering Plants
	Paintbrush, soft-leaved
	Castilleja mollis
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Paintbrush, Tiburon
	Castilleja affinis ssp. neglecta
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Palo colorado
	Ternstroemia luquillensis
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	Palo de jazmin
	Styrax portoricensis
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	Palo de nigua
	Cornutia obovata
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	Palo de ramon
	Banara vanderbiltii
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	Palo de rosa
	Ottoschulzia rhodoxylon
	E
	U.S.A. (PR), Dominican Republic
	PR; Dominican Republic
	N/A
	 

	Flowering Plants
	Pamakani
	Tetramolopium capillare
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Pamakani
	Viola chamissoniana ssp. chamissoniana
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Panic grass, Hirsts'
	Dichanthelium (=Panicum) hirstii
	C
	U.S.A. (DE, GA, NC, NJ)
	DE, NC, NJ
	N/A
	 

	Flowering Plants
	Panicgrass, Carter's
	Panicum fauriei var. carteri
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Papala
	Charpentiera densiflora
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Pawpaw, beautiful
	Deeringothamnus pulchellus
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Pawpaw, four-petal
	Asimina tetramera
	E
	U.S.A. (FL)
	FL
	N/A
	PCH

	Flowering Plants
	Pawpaw, Rugel's
	Deeringothamnus rugelii
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Pea, Big Pine partridge
	Chamaecrista lineata keyensis
	C
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Pelos del diablo
	Aristida portoricensis
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	Penny-cress, Kneeland Prairie
	Thlaspi californicum
	E
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Pennyroyal, Todsen's
	Hedeoma todsenii
	E
	U.S.A. (NM)
	NM
	17.96(a)
	 

	Flowering Plants
	Penstemon, blowout
	Penstemon haydenii
	E
	U.S.A. (NE)
	NE, WY
	N/A
	 

	Flowering Plants
	Pentachaeta, Lyon's
	Pentachaeta lyonii
	E
	U.S.A. (CA)
	CA
	17.96(a), null
	 

	Flowering Plants
	Pentachaeta, white-rayed
	Pentachaeta bellidiflora
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Peperomia, Wheeler's
	Peperomia wheeleri
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	Phacelia, Brand's
	Phacelia stellaris
	C
	U.S.A. (CA., Baja CA.,), Mexico
	CA; Mexico
	N/A
	 

	Flowering Plants
	Phacelia, clay
	Phacelia argillacea
	E
	U.S.A. (UT)
	UT
	N/A
	PCH

	Flowering Plants
	Phacelia, DeBeque
	Phacelia submutica
	C
	U.S.A. (CO)
	CO
	N/A
	 

	Flowering Plants
	Phacelia, island
	Phacelia insularis ssp. insularis
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Phacelia, North Park
	Phacelia formosula
	E
	U.S.A. (CO)
	CO
	N/A
	 

	Flowering Plants
	Phlox, Texas trailing
	Phlox nivalis ssp. texensis
	E
	U.S.A. (TX)
	TX
	N/A
	 

	Flowering Plants
	Phlox, Yreka
	Phlox hirsuta
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Pigeon wings
	Clitoria fragrans
	T
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Pilo
	Hedyotis mannii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Pilo kea lau li`i
	Platydesma rostrata
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Pink, swamp
	Helonias bullata
	T
	U.S.A. (DE, GA, MD, NC, NJ, NY, SC, VA)
	DE, GA, MD, NC, NJ, SC, VA
	N/A
	 

	Flowering Plants
	Pinkroot, gentian
	Spigelia gentianoides
	E
	U.S.A. (AL, FL)
	AL, FL
	N/A
	 

	Flowering Plants
	Piperia, Yadon's
	Piperia yadonii
	E
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Pitaya, Davis' green
	Echinocereus viridiflorus var. davisii
	E
	U.S.A. (TX)
	TX
	N/A
	 

	Flowering Plants
	Pitcher-plant, Alabama canebrake
	Sarracenia rubra alabamensis
	E
	U.S.A. (AL)
	AL
	N/A
	 

	Flowering Plants
	Pitcher-plant, green
	Sarracenia oreophila
	E
	U.S.A. (AL, GA, NC, TN)
	AL, GA, NC, TN
	N/A
	 

	Flowering Plants
	Pitcher-plant, mountain sweet
	Sarracenia rubra ssp. jonesii
	E
	U.S.A. (NC, SC)
	NC, SC
	N/A
	 

	Flowering Plants
	Plum, scrub
	Prunus geniculata
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Po`e
	Portulaca sclerocarpa
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Pogonia, small whorled
	Isotria medeoloides
	T
	U.S.A. (CT, DC, DE, GA, IL, MA, MD, ME, MI, MO, NC, NH, NJ, NY, PA, RI, SC, TN, VA, VT,WV), Canada (Ont.)
	CT, DE, GA, IL, MA, ME, MI, NC, NH, NJ, OH, PA, RI, SC, TN, VA, WV; Canada (Ont.)
	N/A
	 

	Flowering Plants
	Polygala, Lewton's
	Polygala lewtonii
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Polygala, tiny
	Polygala smallii
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Polygonum, Scotts Valley
	Polygonum hickmanii
	E
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Pondberry
	Lindera melissifolia
	E
	U.S.A. (AL, AR, FL, GA, LA, MO, MS, NC, SC)
	AR, GA, MO, MS, NC, SC
	N/A
	 

	Flowering Plants
	Pondweed, Little Aguja (=Creek)
	Potamogeton clystocarpus
	E
	U.S.A. (TX)
	TX
	N/A
	 

	Flowering Plants
	Popcornflower, rough
	Plagiobothrys hirtus
	E
	U.S.A. (OR)
	OR
	N/A
	 

	Flowering Plants
	Popolo
	Solanum nelsonii
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Popolo ku mai
	Solanum incompletum
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Poppy, Sacramento prickly
	Argemone pleiacantha ssp. pinnatisecta
	E
	U.S.A. (NM)
	NM
	N/A
	 

	Flowering Plants
	Poppy-mallow, Texas
	Callirhoe scabriuscula
	E
	U.S.A. (TX)
	TX
	N/A
	 

	Flowering Plants
	Potato-bean, Price's
	Apios priceana
	T
	U.S.A. (AL, IL, KY, MS, TN)
	AL, IL, KY, MS, TN
	N/A
	 

	Flowering Plants
	Potentilla, Hickman's
	Potentilla hickmanii
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Prairie-clover, Florida
	Dalea carthagenensis floridana
	C
	U.S.A. (FL)
	FL; Miami-Dade, Mainland Monroe, FL, not Florida Keys
	N/A
	 

	Flowering Plants
	Prairie-clover, leafy
	Dalea foliosa
	E
	U.S.A. (AL, IL, TN)
	AL, IL, TN
	N/A
	 

	Flowering Plants
	Prickly-apple, aboriginal
	Harrisia (=Cereus) aboriginum (=gracilis)
	C
	U.S.A. (FL).
	FL
	N/A
	 

	Flowering Plants
	Prickly-apple, fragrant
	Cereus eriophorus var. fragrans
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Prickly-ash, St. Thomas
	Zanthoxylum thomasianum
	E
	U.S.A. (PR, VI)
	PR, VI
	N/A
	 

	Flowering Plants
	Primrose, Maguire
	Primula maguirei
	T
	U.S.A. (UT)
	UT
	N/A
	 

	Flowering Plants
	Pu`uka`a
	Cyperus trachysanthos
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Pua `ala
	Brighamia rockii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Pussypaws, Mariposa
	Calyptridium pulchellum
	T
	U.S.A. (CA)
	CA
	N/A
	 

	Ferns and Allies
	Quillwort, black spored
	Isoetes melanospora
	E
	U.S.A. (GA, SC)
	GA, SC
	N/A
	 

	Ferns and Allies
	Quillwort, Louisiana
	Isoetes louisianensis
	E
	U.S.A. (LA, MS)
	LA, MS
	N/A
	 

	Ferns and Allies
	Quillwort, mat-forming
	Isoetes tegetiformans
	E
	U.S.A. (GA)
	GA
	N/A
	 

	Flowering Plants
	Rattleweed, hairy
	Baptisia arachnifera
	E
	U.S.A. (GA)
	GA
	N/A
	 

	Flowering Plants
	Reedgrass, Hillegrand's
	Calamagrostis hillebrandii
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Reedgrass, Maui
	Calamagrostis expansa
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Reed-mustard, Barneby
	Schoenocrambe barnebyi
	E
	U.S.A. (UT)
	UT
	N/A
	 

	Flowering Plants
	Reed-mustard, clay
	Schoenocrambe argillacea
	T
	U.S.A. (UT)
	UT
	N/A
	 

	Flowering Plants
	Reed-mustard, shrubby
	Schoenocrambe suffrutescens
	E
	U.S.A. (UT)
	UT
	N/A
	 

	Flowering Plants
	Remya, Maui
	Remya mauiensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Rhododendron, Chapman
	Rhododendron chapmanii
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Ridge-cress, Barneby
	Lepidium barnebyanum
	E
	U.S.A. (UT)
	UT
	N/A
	 

	Flowering Plants
	Rock-cress, Braun's
	Arabis perstellata
	E
	U.S.A. (KY,TN)
	KY, TN
	17.96(a)
	 

	Flowering Plants
	Rockcress, Georgia
	Arabis georgiana
	C
	U.S.A. (AL, GA)
	AL, GA
	N/A
	 

	Flowering Plants
	Rock-cress, Hoffmann's
	Arabis hoffmannii
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Rock-cress, McDonald's
	Arabis mcdonaldiana
	E
	U.S.A. (CA)
	CA, OR
	N/A
	 

	Flowering Plants
	Rockcress, Santa Cruz Island
	Sibara filifolia
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Rock-cress, shale barren
	Arabis serotina
	E
	U.S.A. (VA, WV)
	VA, WV
	N/A
	 

	Flowering Plants
	Rose-mallow, Neches River
	Hibiscus dasycalyx
	C
	U.S.A. (TX)
	TX
	N/A
	 

	Flowering Plants
	Rosemary, Apalachicola
	Conradina glabra
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Rosemary, Cumberland
	Conradina verticillata
	T
	U.S.A. (KY, TN)
	KY, TN
	N/A
	 

	Flowering Plants
	Rosemary, Etonia
	Conradina etonia
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Rosemary, short-leaved
	Conradina brevifolia
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Roseroot, Leedy's
	Sedum integrifolium ssp. leedyi
	T
	U.S.A. (MN, NY)
	MN, NY
	N/A
	 

	Flowering Plants
	Rush-pea, slender
	Hoffmannseggia tenella
	E
	U.S.A. (TX)
	TX
	N/A
	 

	Flowering Plants
	Rush-rose, island
	Helianthemum greenei
	T
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Sandalwood, Lanai (=`iliahi)
	Santalum freycinetianum var. lanaiense
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Sandlace
	Polygonella myriophylla
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Sandmat, pineland
	Chamaesyce deltoidea pinetorum
	C
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Sand-verbena, large-fruited
	Abronia macrocarpa
	E
	U.S.A. (TX)
	TX
	N/A
	 

	Flowering Plants
	Sand-verbena, Ramshaw Meadows
	Abronia alpina
	C
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Sandwort, Bear Valley
	Arenaria ursina
	T
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Sandwort, Cumberland
	Arenaria cumberlandensis
	E
	U.S.A. (KY, TN)
	KY, TN
	N/A
	 

	Flowering Plants
	Sandwort, Marsh
	Arenaria paludicola
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Schiedea, Diamond Head
	Schiedea adamantis
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Seablite, California
	Suaeda californica
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Sedge, golden
	Carex lutea
	E
	U.S.A. (NC)
	NC
	N/A
	 

	Flowering Plants
	Sedge, Navajo
	Carex specuicola
	T
	U.S.A. (AZ, UT)
	AZ, UT
	17.96(a)
	 

	Flowering Plants
	Sedge, white
	Carex albida
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	silverbush, Blodgett's
	Argythamnia blodgettii
	C
	U.S.A. (FL)
	FL; Miami-Dade and Monroe Counties
	N/A
	 

	Flowering Plants
	Silversword, Mauna Loa (=Ka'u)
	Argyroxiphium kauense
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Skullcap, Florida
	Scutellaria floridana
	T
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Skullcap, large-flowered
	Scutellaria montana
	T
	U.S.A. (GA, TN)
	GA, TN
	N/A
	 

	Flowering Plants
	Skyrocket, Pagosa
	Ipomopsis polyantha
	C
	U.S.A. (CO).
	CO
	N/A
	 

	Flowering Plants
	Snakeroot
	Eryngium cuneifolium
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Sneezeweed, Virginia
	Helenium virginicum
	T
	U.S.A. (MO, VA)
	MO, VA
	N/A
	 

	Flowering Plants
	Snowbells, Texas
	Styrax texanus
	E
	U.S.A. (TX)
	TX
	N/A
	 

	Flowering Plants
	Spineflower, Ben Lomond
	Chorizanthe pungens var. hartwegiana
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Spineflower, Howell's
	Chorizanthe howellii
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Spineflower, Monterey
	Chorizanthe pungens var. pungens
	T
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Spineflower, Orcutt's
	Chorizanthe orcuttiana
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Spineflower, Robust (incl. Scotts Valley)
	Chorizanthe robusta (incl. vars. robusta and hartwegii)
	E
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Spineflower, San Fernando Valley
	Chorizanthe parryi var. fernandina
	C
	U.S.A. (CA)
	CA;
	N/A
	 

	Flowering Plants
	Spineflower, slender-horned
	Dodecahema leptoceras
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Spineflower, Sonoma
	Chorizanthe valida
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Spiraea, Virginia
	Spiraea virginiana
	T
	U.S.A. (GA, KY, NC, OH, PA, TN, VA, WV)
	GA, KY, NC, OH, PA, TN, VA, WV
	N/A
	 

	Flowering Plants
	Spurge, deltoid
	Chamaesyce deltoidea ssp. deltoidea
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Spurge, Garber's
	Chamaesyce garberi
	T
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Spurge, Hoover's
	Chamaesyce hooveri
	T
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Spurge, telephus
	Euphorbia telephioides
	T
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Spurge, wedge
	Chamaesyce deltoidea serpyllum
	C
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Stickseed, showy
	Hackelia venusta
	E
	U.S.A. (WA)
	WA
	N/A
	 

	Flowering Plants
	Stonecrop, Lake County
	Parvisedum leiocarpum
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Stonecrop, Red Mountain
	Sedum eastwoodiae
	C
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Sumac, Michaux's
	Rhus michauxii
	E
	U.S.A. (GA, NC, SC, VA)
	GA, NC, SC, VA
	N/A
	 

	Flowering Plants
	Sunburst, Hartweg's golden
	Pseudobahia bahiifolia
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Sunburst, San Joaquin adobe
	Pseudobahia peirsonii
	T
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Sunflower, Pecos (=puzzle, =paradox)
	Helianthus paradoxus
	T
	U.S.A. (NM, TX)
	NM, TX
	N/A
	 

	Flowering Plants
	Sunflower, San Mateo woolly
	Eriophyllum latilobum
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Sunflower, Schweinitz's
	Helianthus schweinitzii
	E
	U.S.A. (NC, SC)
	NC, SC
	N/A
	 

	Flowering Plants
	Sunflower, whorled
	Helianthus verticillatus
	C
	U.S.A. (AL, GA, TN)
	AL, GA, TN
	N/A
	 

	Flowering Plants
	Sunray, Ash Meadows
	Enceliopsis nudicaulis var. corrugata
	T
	U.S.A. (NV)
	NV
	17.96(a)
	 

	Flowering Plants
	Sunshine, Sonoma
	Blennosperma bakeri
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Taraxacum, California
	Taraxacum californicum
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Tarplant, Gaviota
	Deinandra increscens ssp. villosa
	E
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Tarplant, Otay
	Deinandra (=Hemizonia) conjugens
	T
	U.S.A. (CA), Mexico
	CA; Mexico
	17.96(a)
	 

	Flowering Plants
	Tarplant, Santa Cruz
	Holocarpha macradenia
	T
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Thelypody, Howell's spectacular
	Thelypodium howellii spectabilis
	T
	U.S.A. (OR)
	OR
	N/A
	 

	Flowering Plants
	Thistle, Chorro Creek bog
	Cirsium fontinale var. obispoense
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Thistle, fountain
	Cirsium fontinale var. fontinale
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Thistle, La Graciosa
	Cirsium loncholepis
	E
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Thistle, Loch Lomond coyote
	Eryngium constancei
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Thistle, Pitcher's
	Cirsium pitcheri
	T
	U.S.A. (IL, IN, MI, WI), Canada (Ont.)
	IL, IN, MI, WI; Canada (Ont.)
	N/A
	 

	Flowering Plants
	Thistle, Sacramento Mountains
	Cirsium vinaceum
	T
	U.S.A. (NM)
	NM
	N/A
	 

	Flowering Plants
	Thistle, Suisun
	Cirsium hydrophilum var. hydrophilum
	E
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Thornmint, San Diego
	Acanthomintha ilicifolia
	T
	U.S.A. (CA), Mexico
	CA; Mexico
	N/A
	 

	Flowering Plants
	Thornmint, San Mateo
	Acanthomintha obovata ssp. duttonii
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Thoroughwort, Cape Sable
	Chromolaena frustrata
	C
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Townsendia, Last Chance
	Townsendia aprica
	T
	U.S.A. (UT)
	UT
	N/A
	 

	Flowering Plants
	Trillium, persistent
	Trillium persistens
	E
	U.S.A. (GA, SC)
	GA, SC
	N/A
	 

	Flowering Plants
	Trillium, relict
	Trillium reliquum
	E
	U.S.A. (AL, GA, SC)
	AL, GA, SC
	N/A
	 

	Flowering Plants
	Tuctoria, Greene's
	Tuctoria greenei
	E
	U.S.A. (CA
	CA
	17.96(a)
	 

	Flowering Plants
	Twinpod, Dudley Bluffs
	Physaria obcordata
	T
	U.S.A. (CO)
	CO
	N/A
	 

	Flowering Plants
	Uhiuhi
	Caesalpinia kavaiense
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Uvillo
	Eugenia haematocarpa
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	Vervain, Red Hills
	Verbena californica
	T
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Vetch, Hawaiian
	Vicia menziesii
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Wahane
	Pritchardia aylmer-robinsonii
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Wallflower, Ben Lomond
	Erysimum teretifolium
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Wallflower, Contra Costa
	Erysimum capitatum var. angustatum
	E
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Wallflower, Menzies'
	Erysimum menziesii
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Walnut (=Nogal), West Indian
	Juglans jamaicensis
	E
	U.S.A. (PR), Cuba, Hispaniola
	PR; Cuba, Dominican Republic, Haiti
	N/A
	 

	Flowering Plants
	Warea, wide-leaf
	Warea amplexifolia
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Watercress, Gambel's
	Rorippa gambellii
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Water-plantain, Kral's
	Sagittaria secundifolia
	T
	U.S.A. (AL, GA)
	AL, GA
	N/A
	 

	Flowering Plants
	Water-umbel, Huachuca
	Lilaeopsis schaffneriana var. recurva
	E
	U.S.A. (AZ), Mexico
	AZ; Mexico
	17.96(a)
	 

	Flowering Plants
	Water-willow, Cooley's
	Justicia cooleyi
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Whitlow-wort, papery
	Paronychia chartacea
	T
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	wild coffee, Oahu (=kopiko)
	Psychotria hexandra ssp. oahuensis var. oahuensis
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Wild-buckwheat, clay-loving
	Eriogonum pelinophilum
	E
	U.S.A. (CO)
	CO
	17.96(a)
	 

	Flowering Plants
	Wild-buckwheat, gypsum
	Eriogonum gypsophilum
	T
	U.S.A. (NM)
	NM
	17.96(a)
	 

	Flowering Plants
	Wild-buckwheat, southern mountain
	Eriogonum kennedyi var. austromontanum
	T
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Wild-rice, Texas
	Zizania texana
	E
	U.S.A. (TX)
	TX
	17.96(a)
	 

	Flowering Plants
	Wire-lettuce, Malheur
	Stephanomeria malheurensis
	E
	U.S.A. (OR)
	OR
	17.96(a)
	 

	Flowering Plants
	Wireweed
	Polygonella basiramia
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Woodland-star, San Clemente Island
	Lithophragma maximum
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Woolly-star, Santa Ana River
	Eriastrum densifolium ssp. sanctorum
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Wooly-threads, San Joaquin
	Monolopia (=Lembertia) congdonii
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Wormwood, Northern
	Artemisia campestris var. wormskioldii
	C
	U.S.A. (OR, WA)
	OR, WA
	N/A
	 

	Flowering Plants
	Yellowhead, desert
	Yermo xanthocephalus
	T
	U.S.A. (WY)
	WY
	17.96(a)
	 

	Flowering Plants
	Yerba santa, Lompoc
	Eriodictyon capitatum
	E
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Ziziphus, Florida
	Ziziphus celata
	E
	U.S.A. (FL)
	FL
	N/A
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	APPENDIX B: List of 936 Species which have Limited Exposure of all Important Life Stages to “Waters of the United States.”

	Species Group
	Inverted Common Name
	Scientific Name
	Listing Status
	Historic Range
	Current Distribution
	Critical Habitat
	Proposed Critical Habitat

	Birds
	Hawk, Puerto Rican sharp-shinned
	Accipiter striatus venator
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Birds
	Millerbird, Nihoa (old world warbler)
	Acrocephalus familiaris kingi
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Swiftlet, Mariana gray
	Aerodramus vanikorensis bartschi
	E
	Western Pacific Ocean_U.S.A. (Guam, Rota, Tinian, Saipan, Agiguan)
	GU, MP
	N/A
	 

	Birds
	Blackbird, yellow-shouldered
	Agelaius xanthomus
	E
	U.S.A. (PR)
	PR
	17.95(b)
	 

	Birds
	Parrot, Puerto Rican
	Amazona vittata
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Birds
	Sparrow, Florida grasshopper
	Ammodramus savannarum floridanus
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Birds
	Sparrow, San Clemente sage
	Amphispiza belli clementeae
	T
	U.S.A. (CA)
	CA
	N/A
	 

	Birds
	Jay, Florida scrub
	Aphelocoma coerulescens
	T
	U.S.A. (FL)
	FL
	N/A
	 

	Birds
	Goose, Hawaiian
	Branta (=Nesochen) sandvicensis
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Hawk, Hawaiian (='lo)
	Buteo solitarius
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Nightjar, Puerto Rican
	Caprimulgus noctitherus
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Birds
	Pigeon, Puerto Rican plain
	Columba inornata wetmorei
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Birds
	Crow, Hawaiian (='alala)
	Corvus hawaiiensis
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Crow, white-necked
	Corvus leucognaphalus
	E
	U.S.A. (PR), Dominican Republic, Haiti
	Dominican Republic, Haiti
	N/A
	 

	Birds
	Warbler, elfin-woods
	Dendroica angelae
	C
	U.S.A. (PR)
	PR
	N/A
	 

	Birds
	Warbler (=wood), golden-cheeked
	Dendroica chrysoparia
	E
	U.S.A. (TX), Mexico, Guatemala, Honduras, Nicaragua, Belize
	TX; Guatemala, Honduras, Mexico, Nicaragua
	N/A
	 

	Birds
	Warbler (=wood), Kirtland's
	Dendroica kirtlandii
	E
	U.S.A. (principally MI), Canada, West Indies_Bahama Islands
	MI, SC, WI; Canada,West Indies
	N/A
	 

	Birds
	Horned lark, streaked
	Eremophila alpestris strigata
	C
	U.S.A. (OR, WA), Canada (BC)
	CA, OR, WA
	N/A
	 

	Birds
	Ground-Dove, Friendly
	Gallicolumba stairi
	C
	U.S.A. (AS), Fiji, Tonga, Western Samoa
	AS; Fiji, Tonga, Western Samoa
	N/A
	 

	Birds
	Condor, California
	Gymnogyps californianus
	E;XN
	U.S.A. (AZ, CA, OR), Mexico (Baja California)
	CA
	17.95(b)
	 

	Birds
	Nukupu`u (honeycreeper)
	Hemignathus lucidus
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Akiapola`au (honeycreeper)
	Hemignathus munroi
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Akialoa, Kauai (honeycreeper)
	Hemignathus procerus
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Shrike, San Clemente loggerhead
	Lanius ludovicianus mearnsi
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Birds
	Palila (honeycreeper)
	Loxioides bailleui
	E
	U.S.A. (HI)
	HI
	17.95(b)
	 

	Birds
	Akepa, Hawaii (honeycreeper)
	Loxops coccineus coccineus
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Akepa, Maui (honeycreeper)
	Loxops coccineus ochraceus
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Megapode, Micronesian
	Megapodius laperouse
	E
	West Pacific Ocean_Palau Islands, U.S.A. (Mariana Islands)
	MP; Palau
	N/A
	 

	Birds
	Po`ouli (honeycreeper)
	Melamprosops phaeosoma
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	`O`o, Kauai (honeyeater)
	Moho braccatus
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Thrush, Molokai
	Myadestes lanaiensis rutha
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Thrush, large Kauai (=kamao)
	Myadestes myadestinus
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Creeper, Kauai
	Oreomystis bairdi
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Creeper, Hawaii
	Oreomystis mana
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Honeycreeper, crested
	Palmeria dolei
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Creeper, Molokai
	Paroreomyza flammea
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Creeper, Oahu
	Paroreomyza maculata
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Woodpecker, red-cockaded
	Picoides borealis
	E
	U.S.A. (southcentral and southeastern)
	AL, AR, FL, GA, LA, MS, NC, OK, SC, TX, VA
	N/A
	 

	Birds
	Towhee, Inyo California
	Pipilo crissalis eremophilus
	T
	U.S.A. (CA)
	CA
	17.95(b)
	 

	Birds
	Parrotbill, Maui (honeycreeper)
	Pseudonestor xanthophrys
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	`O`u (honeycreeper)
	Psittirostra psittacea
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Owl, northern spotted
	Strix occidentalis caurina
	T
	U.S.A. (CA, OR, WA), Canada (B.C.)
	CA, OR, WA; Canada (B.C.)
	17.95(b)
	 

	Birds
	Owl, Mexican spotted
	Strix occidentalis lucida
	T
	U.S.A. (AZ, CO, NM, TX, UT), Mexico
	AZ, CO, NM, TX, UT; Mexico
	17.95(b)
	 

	Birds
	Finch, Laysan (honeycreeper)
	Telespyza cantans
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Finch, Nihoa (honeycreeper)
	Telespyza ultima
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Birds
	Prairie-chicken, Attwater's greater
	Tympanuchus cupido attwateri
	E
	U.S.A. (TX)
	TX
	N/A
	 

	Birds
	Prairie-chicken, lesser
	Tympanuchus pallidicinctus
	C
	U.S.A. (CO, KA, NM, OK, TX)
	CO, KS, NM, OK, TX
	N/A
	 

	Birds
	Warbler (=wood), Bachman's
	Vermivora bachmanii
	E
	U.S.A. (Southeastern), Cuba
	SC; Presumed near extinction--no known localities of regular occurence in since early 1970's (Cuba)
	N/A
	 

	Birds
	Vireo, black-capped
	Vireo atricapilla
	E
	U.S.A. (KS, LA, NE, OK, TX), Mexico.
	KS, LA, OK, TX; Mexico
	N/A
	 

	Birds
	White-eye, bridled
	Zosterops conspicillatus conspicillatus
	E
	Western Pacific Ocean_U.S.A. (Guam)
	GU; Thought to be extirpated from the wild,propagated in captivity
	N/A
	 

	Birds
	White-eye, Rota bridled
	Zosterops rotensis
	E
	U.S.A. (MP)
	MP
	17.95(b)
	 

	Mammals
	Pronghorn, Sonoran
	Antilocapra americana sonoriensis
	E
	U.S.A. (AZ), Mexico
	AZ; Mexico
	N/A
	 

	Mammals
	Rabbit, pygmy
	Brachylagus idahoensis
	E
	U.S.A. (CA, ID, MT, NV, OR, UT, WA, WY)
	WA
	N/A
	 

	Mammals
	Wolf, gray
	Canis lupus
	E;XN;PE
	Holarctic
	AZ, CO, IA, ID, IL, IN, MO, MT, ND, NM, OH, SD, WA, WY; Extirpated in Regions 2,4,5,and Mexico,CP in R2
	17.95(a)
	PCH

	Mammals
	Prairie dog, Utah
	Cynomys parvidens
	T
	U.S.A. (UT)
	UT
	N/A
	 

	Mammals
	Kangaroo rat, Morro Bay
	Dipodomys heermanni morroensis
	E
	U.S.A. (CA)
	CA
	17.95(a)
	 

	Mammals
	Kangaroo rat, giant
	Dipodomys ingens
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Mammals
	Kangaroo rat, San Bernardino Merriam's
	Dipodomys merriami parvus
	E
	U.S.A. (CA)
	CA
	17.95(a)
	 

	Mammals
	Kangaroo rat, Fresno
	Dipodomys nitratoides exilis
	E
	U.S.A. (CA)
	CA
	17.95(a)
	 

	Mammals
	Kangaroo rat, Tipton
	Dipodomys nitratoides nitratoides
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Mammals
	Kangaroo rat, Stephens'
	Dipodomys stephensi (incl. D. cascus)
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Mammals
	Bat, Pacific sheath-tailed
	Emballonura semicaudata rotensis
	C
	CNMI (including Guam) (believed to be extant on Aguijan)
	MP
	N/A
	 

	Mammals
	Bat, Pacific sheath-tailed
	Emballonura semicaudata semicaudata
	C
	U.S.A. (AS, GU, MP), Caroline Islands
	AS; Caroline Islands
	N/A
	 

	Mammals
	Squirrel, Carolina northern flying
	Glaucomys sabrinus coloratus
	E
	U.S.A. (NC, TN)
	NC, TN
	N/A
	 

	Mammals
	Squirrel, Virginia northern flying
	Glaucomys sabrinus fuscus
	E
	U.S.A. (VA, WV)
	VA, WV
	N/A
	 

	Mammals
	Bat, lesser long-nosed
	Leptonycteris curasoae yerbabuenae
	E
	U.S.A. (AZ, NM), Mexico, Central America
	AZ, NM; Mexico,Central America
	N/A
	 

	Mammals
	Bat, Mexican long-nosed
	Leptonycteris nivalis
	E
	U.S.A. (NM, TX), Mexico, Central America
	NM, TX; Mexico,Central America
	N/A
	 

	Mammals
	Lynx, Canada
	Lynx canadensis
	T
	U.S.A. (AK, CO, ID, ME, MI, MN, MT, NH, NY, OR, UT, VT, WA, WI, WY), Canada,
	CA, CO, ID, ME, MI, MN, MT, NH, NY, OR, UT, VT, WA, WI, WY
	17.95(a)
	 

	Mammals
	Fisher
	Martes pennanti
	C
	U.S. (CA, OR, WA)
	CA, OR, WA
	N/A
	 

	Mammals
	Vole, Hualapai Mexican
	Microtus mexicanus hualpaiensis
	E
	U.S.A. (AZ)
	AZ
	N/A
	 

	Mammals
	Ferret, black-footed
	Mustela nigripes
	E;XN
	Chihuahua,Mexico. Presumed to be extirpated in other States of range and Canada
	AZ, CO, MT, SD, UT, WY; Chihuahua,Mexico. Presumed to be extirpated in other States of range and Canada
	N/A
	 

	Mammals
	Woodrat, Key Largo
	Neotoma floridana smalli
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Mammals
	Deer, key
	Odocoileus virginianus clavium
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Mammals
	Deer, Columbian white-tailed
	Odocoileus virginianus leucurus
	E;
	U.S.A. (WA, OR)
	OR, WA
	N/A
	 

	Mammals
	Rice rat
	Oryzomys palustris natator
	E
	U.S.A. (FL)
	FL
	17.95(a)
	 

	Mammals
	Sheep, bighorn
	Ovis canadensis
	E
	U.S.A. (Western conterminous states), Canada (southwestern), Mexico (northern)
	CA
	17.95(a)
	 

	Mammals
	Jaguar
	Panthera onca
	E
	U.S.A. (AZ, CA, LA, NM, TX), Mexico, Central and South America
	AZ, NM, TX; Mexico,Central and South America
	N/A
	 

	Mammals
	Mouse, Key Largo cotton
	Peromyscus gossypinus allapaticola
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Mammals
	Bat, Mariana fruit (=Mariana flying fox)
	Pteropus mariannus mariannus
	T
	Western Pacific Ocean,U.S.A. (GU, MP)
	GU, MP
	17.95(a)
	 

	Mammals
	Bat, little Mariana fruit
	Pteropus tokudae
	E
	Western Pacific Ocean_U.S.A. (Guam)
	GU; Possibly extinct,not reported since 1968
	N/A
	 

	Mammals
	Puma (=cougar), eastern
	Puma (=Felis) concolor couguar
	E
	Eastern North America
	CT, DC, DE, IL, IN, KY, MA, MD, ME, MI, NC, NH, NJ, NY, OH, PA, RI, SC, TN, VA, VT, WV; Presumed extinct in wild
	N/A
	 

	Mammals
	Caribou, woodland
	Rangifer tarandus caribou
	E
	U.S.A. (AK, ID, ME, MI, MN, MT, NH, VT, WA, WI), Canada
	ID, WA; Canada (S.E B.C.)
	N/A
	 

	Mammals
	Squirrel, Delmarva Peninsula fox
	Sciurus niger cinereus
	E;XN
	U.S.A. (Delmarva Peninsula to southeastern PA)
	DE, MD, VA
	N/A
	 

	Mammals
	Squirrel, northern Idaho ground
	Spermophilus brunneus brunneus
	T
	U.S.A. (ID)
	ID
	N/A
	 

	Mammals
	Squirrel, Southern Idaho ground
	Spermophilus brunneus endemicus
	C
	U.S.A. (ID)
	ID
	N/A
	 

	Mammals
	Squirrel, Palm Springs round-tailed ground (=Coachella Valley)
	Spermophilus tereticaudus chlorus
	C
	U.S.A. (CA)
	CA
	N/A
	 

	Mammals
	Squirrel, Washington ground
	Spermophilus washingtoni
	C
	U.S.A. (WA, OR)
	OR, WA
	N/A
	 

	Mammals
	Rabbit, riparian brush
	Sylvilagus bachmani riparius
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Mammals
	Rabbit, Lower Keys marsh
	Sylvilagus palustris hefneri
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Mammals
	Rabbit, New England cottontail
	Sylvilagus transitionalis
	C
	U.S.A. (CT, MA, ME, NH, NY, PA, RI, VT).
	CT, MA, ME, NH, NY, PA, RI, VT
	N/A
	 

	Mammals
	Squirrel, Mount Graham red
	Tamiasciurus hudsonicus grahamensis
	E
	U.S.A. (AZ)
	AZ
	17.95(a)
	 

	Mammals
	Pocket gopher, Roy Prairie
	Thomomys mazama glacialis
	C
	U.S.A. (WA).
	WA
	N/A
	 

	Mammals
	Pocket gopher, Louie's western
	Thomomys mazama louiei
	C
	U.S.A. (WA).
	WA
	N/A
	 

	Mammals
	Pocket gopher, Olympic
	Thomomys mazama melanops
	C
	 
	WA
	N/A
	 

	Mammals
	Pocket gopher, Olympia
	Thomomys mazama pugetensis
	C
	 
	WA
	N/A
	 

	Mammals
	Pocket gopher, Shelton
	Thomomys mazama ssp. couchi
	C
	Washington
	WA
	N/A
	 

	Mammals
	pocket gopher, Brush Prairie
	Thomomys mazama ssp. douglasii
	C
	U.S.A. (WA)
	WA
	N/A
	 

	Mammals
	Pocket gopher, Tacoma western
	Thomomys mazama tacomensis
	C
	U.S.A. (WA).
	WA; Possibly extinct
	N/A
	 

	Mammals
	Pocket gopher, Tenino
	Thomomys mazama tumuli
	C
	 
	WA
	N/A
	 

	Mammals
	Pocket gopher, Yelm
	Thomomys mazama yelmensis
	C
	 
	WA
	N/A
	 

	Mammals
	Fox, Santa Catalina Island
	Urocyon littoralis catalinae
	E
	U.S.A. (CA)
	CA
	17.95(a)
	 

	Mammals
	Fox, San Miguel Island
	Urocyon littoralis littoralis
	E
	U.S.A. (CA)
	CA
	17.95(a)
	 

	Mammals
	Fox, Santa Cruz Island
	Urocyon littoralis santacruzae
	E
	U.S.A. (CA)
	CA
	17.95(a)
	 

	Mammals
	Fox, Santa Rosa Island
	Urocyon littoralis santarosae
	E
	U.S.A. (CA)
	CA
	17.95(a)
	 

	Mammals
	Fox, San Joaquin kit
	Vulpes macrotis mutica
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Mammals
	Mouse, New Mexican meadow jumping
	Zapus hudsonius luteus
	C
	U.S.A. (AZ, NM).
	AZ, NM
	N/A
	 

	Mammals
	Mouse, Preble's meadow jumping
	Zapus hudsonius preblei
	T
	U.S.A. (CO, WY)
	CO, WY
	17.95(a)
	 

	Reptiles
	Anole, Culebra Island giant
	Anolis roosevelti
	E
	U.S.A. (PR_Culebra Island)
	PR
	17.95(c)
	 

	Reptiles
	Rattlesnake, New Mexican ridge-nosed
	Crotalus willardi obscurus
	T
	U.S.A. (AZ, NM), Mexico
	AZ, NM; Mexico
	17.95(c)
	 

	Reptiles
	Iguana, Mona ground
	Cyclura cornuta stejnegeri
	T
	U.S.A. (PR_Mona Island)
	PR
	17.95(c)
	 

	Reptiles
	Boa, Puerto Rican
	Epicrates inornatus
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Reptiles
	Boa, Virgin Islands tree
	Epicrates monensis granti
	E
	U.S.A. (PR), British Virgin Islands
	PR; British Virgin Islands (presumed extirpated in US Virgin Is.)
	N/A
	 

	Reptiles
	Boa, Mona
	Epicrates monensis monensis
	T
	U.S.A. (PR)
	PR
	17.95(c)
	 

	Reptiles
	Skink, bluetail mole
	Eumeces egregius lividus
	T
	U.S.A. (FL)
	FL
	N/A
	 

	Reptiles
	Tortoise, desert
	Gopherus agassizii
	T;T(S/A)
	U.S.A. (AZ, CA, NV, UT), Mexico
	AZ, CA, NV, UT
	17.95(c)
	 

	Reptiles
	Tortoise, gopher
	Gopherus polyphemus
	T
	U.S.A. (AL, FL, GA, LA, MS, SC)
	AL, LA, MS
	N/A
	 

	Reptiles
	Skink, sand
	Neoseps reynoldsi
	T
	U.S.A. (FL)
	FL
	N/A
	 

	Reptiles
	Snake, black pine
	Pituophis melanoleucus lodingi
	C
	U.S.A. (AL, LA, MS)
	AL, MS
	N/A
	 

	Reptiles
	Snake, Louisiana pine
	Pituophis ruthveni
	C
	U.S.A. (LA, TX)
	LA, TX
	N/A
	 

	Reptiles
	Lizard, sand dune
	Sceloporus arenicolus
	C
	U.S.A. (TX, NM)
	NM, TX
	N/A
	 

	Reptiles
	Gecko, Monito
	Sphaerodactylus micropithecus
	E
	U.S.A. (PR)
	PR
	17.95(c)
	 

	Reptiles
	Lizard, Coachella Valley fringe-toed
	Uma inornata
	T
	U.S.A. (CA)
	CA
	17.95(c)
	 

	Reptiles
	Lizard, Island night
	Xantusia riversiana
	T
	U.S.A. (CA)
	CA
	N/A
	 

	Insects
	Butterfly, Florida leafwing
	Anaea troglodyta floridalis
	C
	U.S.A. (FL).
	FL
	N/A
	PCH

	Insects
	Butterfly, Lange's metalmark
	Apodemia mormo langei
	E
	U.S.A. (CA)
	CA
	N/A
	PCH

	Insects
	Beetle, Coffin Cave mold
	Batrisodes texanus
	E
	U.S.A. (TX)
	TX
	N/A
	 

	Insects
	Butterfly, Uncompahgre fritillary
	Boloria acrocnema
	E
	U.S.A. (CO)
	CO
	N/A
	 

	Insects
	Butterfly, San Bruno elfin
	Callophrys mossii bayensis
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Insects
	Butterfly, Miami Blue
	Cyclargus (=Hemiargus) thomasi bethunebakeri
	C
	U.S.A. (FL)
	FL
	N/A
	 

	Insects
	Butterfly, El Segundo blue
	Euphilotes battoides allyni
	E
	U.S.A. (CA)
	CA
	N/A
	PCH

	Insects
	Butterfly, Smith's blue
	Euphilotes enoptes smithi
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Insects
	Butterfly, bay checkerspot
	Euphydryas editha bayensis
	T
	U.S.A. (CA)
	CA
	17.95(i)
	PCH

	Insects
	Butterfly, Quino checkerspot
	Euphydryas editha quino (=E. e. wrighti)
	E
	|
	CA; Mexico
	17.95(i)
	 

	Insects
	Checkerspot, Taylor's (=whulge)
	Euphydryas editha taylori
	C
	U.S. A. (OR, WA), Canada (BC)
	OR, WA
	N/A
	 

	Insects
	Butterfly, Palos Verdes blue
	Glaucopsyche lygdamus palosverdesensis
	E
	U.S.A. (CA)
	CA
	17.95(i)
	 

	Insects
	Butterfly, Schaus swallowtail
	Heraclides aristodemus ponceanus
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Insects
	Butterfly, Mariana eight-spot
	Hypolimnas octucula mariannensis
	C
	U.S.A. (GU, MP)
	GU
	N/A
	 

	Insects
	Butterfly, Fender's blue
	Icaricia icarioides fenderi
	E
	U.S.A. (OR)
	OR
	N/A
	PCH

	Insects
	Butterfly, mission blue
	Icaricia icarioides missionensis
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Insects
	Butterfly, Karner blue
	Lycaeides melissa samuelis
	E
	U.S.A. (IL, IN, MA, MI, MN, NH, NY, OH, PA, WI), Canada (Ont.)
	IL, IN, MI, MN, NH, NY, OH, WI; Canada (Ont.)
	N/A
	PCH

	Insects
	Beetle, American burying
	Nicrophorus americanus
	E
	U.S.A. (eastern States south to FL, west to SD and TX), eastern Canada
	AR, MA, MI, NE, OH, OK, RI, SD; Canada (Ont.)
	N/A
	 

	Insects
	Bug, Wekiu
	Nysius wekiuicola
	C
	U.S.A. (HI)
	HI
	N/A
	PCH

	Insects
	Beetle, Mount Hermon June
	Polyphylla barbata
	E
	U.S.A. (CA)
	CA
	N/A
	PCH

	Insects
	Cave beetle, Clifton
	Pseudanophthalmus caecus
	C
	U.S.A. (KY)
	KY
	N/A
	 

	Insects
	Cave beetle, coleman
	Pseudanophthalmus colemanensis
	C
	U.S.A. (TN)
	TN
	N/A
	 

	Insects
	Cave beetle, Fowler's
	Pseudanophthalmus fowlerae
	C
	U.S.A. (TN).
	TN
	N/A
	 

	Insects
	Cave beetle, icebox
	Pseudanophthalmus frigidus
	C
	U.S.A. (KY)
	KY
	N/A
	 

	Insects
	Cave beetle, inquirer
	Pseudanophthalmus inquisitor
	C
	U.S.A. (TN)
	TN
	N/A
	 

	Insects
	Cave beetle, Baker Station
	Pseudanophthalmus insularis
	C
	U.S.A. (TN).
	TN
	N/A
	 

	Insects
	Cave beetle, Tatum
	Pseudanophthalmus parvus
	C
	U.S.A. (KY)
	KY
	N/A
	 

	Insects
	Cave beetle, Nobletts
	Pseudanophthalmus paulus
	C
	U.S.A. (TN).
	TN
	N/A
	 

	Insects
	Cave beetle, Indian Grave Point (=Soothsayer)
	Pseudanophthalmus caecus
	C
	U.S.A. (TN).
	TN
	N/A
	 

	Insects
	Cave beetle, Louisville
	Pseudanophthalmus troglodytes
	C
	U.S.A. (KY)
	KY
	N/A
	 

	Insects
	Fly, Delhi Sands flower-loving
	Rhaphiomidas terminatus abdominalis
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Insects
	Butterfly, callippe silverspot
	Speyeria callippe callippe
	E
	U.S.A. (CA)
	CA
	N/A
	PCH

	Insects
	Butterfly, Behren's silverspot
	Speyeria zerene behrensii
	E
	U.S.A. (CA)
	CA
	N/A
	PCH

	Insects
	Butterfly, Oregon silverspot
	Speyeria zerene hippolyta
	T
	U.S.A. (CA, OR, WA)
	CA, OR, WA
	17.95(i)
	 

	Insects
	Butterfly, Myrtle's silverspot
	Speyeria zerene myrtleae
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Insects
	Butterfly, Bartram's hairstreak
	Strymon acis bartrami
	C
	U.S.A. (FL).
	FL
	N/A
	PCH

	Insects
	Grasshopper, Zayante band-winged
	Trimerotropis infantilis
	E
	U.S.A. (CA)
	CA
	17.95(i)
	 

	Insects
	butterfly, Mariana wandering
	Vagrans egistina
	C
	U.S.A. (GU, MP)
	GU, MP
	N/A
	 

	Insects
	June Beetle, Caseys
	Dinacoma caseyi
	C
	U.S.A. (CA)
	CA
	N/A
	 

	Arachnids
	Meshweaver, Warton cave
	Cicurina wartoni
	C
	U.S.A. (TX)
	TX
	N/A
	 

	Insects
	Moth, Blackburn's sphinx
	Manduca blackburni
	E
	U.S.A. (HI)
	HI
	17.95(i)
	 

	Insects
	Moth, Kern primrose sphinx
	Euproserpinus euterpe
	T
	U.S.A. (CA)
	CA
	N/A
	 

	Insects
	Pomace fly, [unnamed]
	Drosophila aglaia
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Insects
	Pomace fly, [unnamed]
	Drosophila attigua
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Insects
	Pomace fly, [unnamed]
	Drosophila differens
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Insects
	Pomace fly, [unnamed]
	Drosophila digressa
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Insects
	Pomace fly, [unnamed]
	Drosophila hemipeza
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Insects
	Pomace fly, [unnamed]
	Drosophila heteroneura
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Insects
	Pomace fly, [unnamed]
	Drosophila montgomeryi
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Insects
	Pomace fly, [unnamed]
	Drosophila mulli
	T
	U.S.A. (HI)
	HI
	N/A
	 

	Insects
	Pomace fly, [unnamed]
	Drosophila musaphila
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Insects
	Pomace fly, [unnamed]
	Drosophila neoclavisetae
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Insects
	Pomace fly, [unnamed]
	Drosophila obatai
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Insects
	Pomace fly, [unnamed]
	Drosophila ochrobasis
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Insects
	Pomace fly, [unnamed]
	Drosophila substenoptera
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Insects
	Pomace fly, [unnamed]
	Drosophila tarphytrichia
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Insects
	Skipper, Dakota
	Hesperia dacotae
	C
	U.S.A. (MN, IA, SD, ND, IL), Canada
	MN, ND, SD; Canada
	N/A
	 

	Insects
	Skipper, Mardon
	Polites mardon
	C
	U.S.A. (CA, OR, WA)
	CA, OR, WA
	N/A
	 

	Insects
	Skipper, Pawnee montane
	Hesperia leonardus montana
	T
	U.S.A. (CO)
	CO
	N/A
	 

	Arachnids
	Spider, spruce-fir moss
	Microhexura montivaga
	E
	U.S.A. (NC,TN)
	NC, TN
	17.95(g)
	 

	Arachnids
	Spider, Tooth Cave
	Leptoneta myopica
	E
	U.S.A. (TX)
	TX
	N/A
	 

	Insects
	Tiger beetle, Coral Pink Sand Dunes
	Cicindela albissima
	C
	U.S.A. (UT)
	UT
	N/A
	 

	Insects
	Tiger beetle, highlands
	Cicindela highlandensis
	C
	U.S.A. (FL)
	FL; Highlands County and Polk County, FL
	N/A
	 

	Insects
	Tiger beetle, Ohlone
	Cicindela ohlone
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella abbreviate
	E
	 
	HI
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella apexfulva
	E
	Hawaii
	HI
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella bellula
	E
	 
	HI
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella buddi
	E
	 
	HI
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella bulimoides
	E
	Hawaii
	HI
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella byronii
	E
	Hawaii
	HI
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella caesia
	E
	 
	HI
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella casta
	E
	 
	HI
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella cestus
	E
	 
	NA
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella concavospira
	E
	Hawaii
	HI
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella curta
	E
	Hawaii
	HI
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella decipiens
	E
	Hawaii
	HI
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella decora
	E
	 
	NA
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella dimorpha
	E
	 
	NA
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella elegans
	E
	 
	NA
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella fulgens
	E
	Hawaii
	HI
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella fuscobasis
	E
	Hawaii
	HI
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella juddi
	E
	 
	NA
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella juncea
	E
	 
	NA
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella lehuiensis
	E
	 
	NA
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella leucorraphe
	E
	Hawaii
	HI
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella lila
	E
	Hawaii
	HI
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella livida
	E
	Hawaii
	HI
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella lorata
	E
	 
	NA
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella mustelina
	E
	Hawaii
	HI
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella papyracea
	E
	 
	NA
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella phaeozona
	E
	 
	NA
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella pulcherrima
	E
	Hawaii
	HI
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella pupukanioe
	E
	 
	NA
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella rosea
	E
	 
	NA
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella sowerbyana
	E
	Hawaii
	HI
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella spaldingi
	E
	 
	NA
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella stewartii
	E
	Hawaii
	HI
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella swiftii
	E
	 
	NA
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella taeniolata
	E
	 
	NA
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella thaahumi
	E
	Hawaii
	HI
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella turgida
	E
	 
	NA
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella valida
	E
	 
	NA
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella viridans
	E
	 
	NA
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella vittata
	E
	 
	NA
	N/A
	 

	Snails
	Snail, Oahu tree
	Achatinella vulpina
	E
	 
	NA
	N/A
	 

	Snails
	Snail, painted snake coiled forest
	Anguispira picta
	T
	U.S.A. (TN)
	TN
	N/A
	 

	Snails
	Snail, Iowa Pleistocene
	Discus macclintocki
	E
	U.S.A. (IA, IL)
	IA, IL
	N/A
	 

	Snails
	Snail, Tutuila tree
	Eua zebrina
	C
	U.S.A. (AS)
	AS
	N/A
	 

	Snails
	Snail, Morro shoulderband (=Banded dune)
	Helminthoglypta walkeriana
	E
	U.S.A. (CA)
	CA
	17.95(f)
	 

	Snails
	Snail, noonday
	Mesodon clarki nantahala
	T
	U.S.A. (NC)
	NC
	N/A
	 

	Snails
	Shagreen, Magazine Mountain
	Mesodon magazinensis
	T
	U.S.A. (AR)
	AR
	N/A
	 

	Snails
	Tree snail, Newcomb's
	Newcombia cumingi
	C
	U.S.A. (Hl)
	HI
	N/A
	 

	Snails
	Mountainsnail, Ogden
	Oreohelix peripherica wasatchensis
	C
	U.S.A. (UT)
	UT
	N/A
	 

	Snails
	Snail, Stock Island tree
	Orthalicus reses (not incl. nesodryas)
	T
	U.S.A. (FL)
	FL
	N/A
	 

	Snails
	Sisi
	Ostodes strigatus
	C
	U.S.A. (AS)
	AS
	N/A
	 

	Snails
	Snail, Humped tree
	Partula gibba
	C
	U.S.A. (GU, MP)
	GU, MP
	N/A
	 

	Snails
	Snail, Langford's tree
	Partula langfordi
	C
	U.S.A. (MP)
	MP
	N/A
	 

	Snails
	Snail, Guam tree
	Partula radiolata
	C
	U.S.A. (GU)
	GU
	N/A
	 

	Snails
	Snail, Lanai tree
	Partulina semicarinata
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Snails
	Snail, Lanai tree
	Partulina variabilis
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Snails
	Snail, Virginia fringed mountain
	Polygyriscus virginianus
	E
	U.S.A. (VA)
	VA
	N/A
	 

	Snails
	Snail, fragile tree
	Samoana fragilis
	C
	U.S.A. (GU, MP)
	GU, MP
	N/A
	 

	Snails
	Snail, flat-spired three-toothed
	Triodopsis platysayoides
	T
	U.S.A. (WV)
	WV
	N/A
	 

	Amphibians
	Coqui, golden
	Eleutherodactylus jasperi
	T
	U.S.A. (PR)
	PR
	17.95(d)
	 

	Amphibians
	Salamander, Shenandoah
	Plethodon shenandoah
	E
	U.S.A. (VA)
	VA
	N/A
	 

	Flowering Plants
	Sand-verbena, Ramshaw Meadows
	Abronia alpina
	C
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Sand-verbena, large-fruited
	Abronia macrocarpa
	E
	U.S.A. (TX)
	TX
	N/A
	 

	Flowering Plants
	No common name
	Abutilon eremitopetalum
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Ko`oloa`ula
	Abutilon menziesii
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	No common name
	Abutilon sandwicense
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Thornmint, San Diego
	Acanthomintha ilicifolia
	T
	U.S.A. (CA), Mexico
	CA; Mexico
	N/A
	 

	Flowering Plants
	Thornmint, San Mateo
	Acanthomintha obovata ssp. duttonii
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	No common name
	Achyranthes mutica
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Chaff-flower, round-leaved
	Achyranthes splendens var. rotundata
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Ferns and Allies
	Fern, pendant kihi
	Adenophorus periens
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Ferns and Allies
	No common name
	Adiantum vivesii
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	Gerardia, sandplain
	Agalinis acuta
	E
	U.S.A. (CT, MA, MD, NY, RI)
	CT, MA, MD, NY, RI
	N/A
	 

	Flowering Plants
	Mahoe
	Alectryon macrococcus
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Onion, Munz's
	Allium munzii
	E
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	No common name
	Alsinidendron obovatum
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Alsinidendron trinerve
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Amaranthus brownii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Ambrosia, south Texas
	Ambrosia cheiranthifolia
	E
	U.S.A. (TX)
	TX
	N/A
	 

	Flowering Plants
	Ambrosia, San Diego
	Ambrosia pumila
	E
	U.S.A. (CA), Mexico
	CA; Mexico
	N/A
	 

	Flowering Plants
	Lead-plant, Crenulate
	Amorpha crenulata
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Amphianthus, little
	Amphianthus pusillus
	T
	U.S.A. (AL, GA, SC)
	AL, GA, SC
	N/A
	 

	Flowering Plants
	Fiddleneck, large-flowered
	Amsinckia grandiflora
	E
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Blue-star, Kearney's
	Amsonia kearneyana
	E
	U.S.A. (AZ)
	AZ
	N/A
	 

	Flowering Plants
	Cactus, Tobusch fishhook
	Ancistrocactus tobuschii
	E
	U.S.A. (TX)
	TX
	N/A
	 

	Flowering Plants
	Potato-bean, Price's
	Apios priceana
	T
	U.S.A. (AL, IL, KY, MS, TN)
	AL, IL, KY, MS, TN
	N/A
	 

	Flowering Plants
	Rockcress, Georgia
	Arabis georgiana
	C
	U.S.A. (AL, GA)
	AL, GA
	N/A
	 

	Flowering Plants
	Rock-cress, Hoffmann's
	Arabis hoffmannii
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Rock-cress, McDonald's
	Arabis mcdonaldiana
	E
	U.S.A. (CA)
	CA, OR
	N/A
	 

	Flowering Plants
	Rock-cress, Braun's
	Arabis perstellata
	E
	U.S.A. (KY,TN)
	KY, TN
	17.96(a)
	 

	Flowering Plants
	Rock-cress, shale barren
	Arabis serotina
	E
	U.S.A. (VA, WV)
	VA, WV
	N/A
	 

	Flowering Plants
	Bear-poppy, dwarf
	Arctomecon humilis
	E
	U.S.A. (UT)
	UT
	N/A
	 

	Flowering Plants
	Manzanita, Santa Rosa Island
	Arctostaphylos confertiflora
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Manzanita, Del Mar
	Arctostaphylos glandulosa ssp. crassifolia
	E
	U.S.A. (CA), Mexico.
	CA; Mexico
	N/A
	 

	Flowering Plants
	Manzanita, Presidio
	Arctostaphylos hookeri var. ravenii
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Manzanita, Morro
	Arctostaphylos morroensis
	T
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Manzanita, Ione
	Arctostaphylos myrtifolia
	T
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Manzanita, pallid
	Arctostaphylos pallida
	T
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Sandwort, Cumberland
	Arenaria cumberlandensis
	E
	U.S.A. (KY, TN)
	KY, TN
	N/A
	 

	Flowering Plants
	Sandwort, Bear Valley
	Arenaria ursina
	T
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Poppy, Sacramento prickly
	Argemone pleiacantha ssp. pinnatisecta
	E
	U.S.A. (NM)
	NM
	N/A
	 

	Flowering Plants
	`Ahinahina
	Argyroxiphium sandwicense ssp. macrocephalum
	T
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	`Ahinahina
	Argyroxiphium sandwicense ssp. sandwicense
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	silverbush, Blodgett's
	Argythamnia blodgettii
	C
	U.S.A. (FL)
	FL; Miami-Dade and Monroe Counties
	N/A
	 

	Flowering Plants
	No common name
	Aristida chaseae
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	Pelos del diablo
	Aristida portoricensis
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	Wormwood, Northern
	Artemisia campestris var. wormskioldii
	C
	U.S.A. (OR, WA)
	OR, WA
	N/A
	 

	Flowering Plants
	Milkweed, Mead's
	Asclepias meadii
	T
	U.S.A. (IA, IL, IN, KS, MO, WI)
	IA, IL, IN, KS, MO
	N/A
	 

	Flowering Plants
	Milkweed, Welsh's
	Asclepias welshii
	T
	U.S.A. (AZ, UT)
	AZ, UT
	17.96(a)
	 

	Flowering Plants
	Pawpaw, four-petal
	Asimina tetramera
	E
	U.S.A. (FL)
	FL
	N/A
	PCH

	Ferns and Allies
	No common name
	Asplenium fragile var. insulare
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Ferns and Allies
	Fern, American hart's-tongue
	Asplenium scolopendrium var. americanum
	T
	U.S.A. (AL, MI, NY, TN), Canada (Ont.)
	AL, MI, NY, TN; Canada (Ont.)
	N/A
	 

	Flowering Plants
	Pa`iniu
	Astelia waialealae
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Milk-vetch, Cushenbury
	Astragalus albens
	E
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Milk-vetch, Shivwits
	Astragalus ampullarioides
	E
	U.S.A. (UT)
	UT
	17.96(a)
	 

	Flowering Plants
	Ground-plum, Guthrie's (=Pyne's)
	Astragalus bibullatus
	E
	U.S.A. (TN)
	TN
	N/A
	 

	Flowering Plants
	Milk-vetch, Braunton's
	Astragalus brauntonii
	E
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Milk-vetch, Clara Hunt's
	Astragalus clarianus
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Milk-vetch, Sentry
	Astragalus cremnophylax var. cremnophylax
	E
	U.S.A. (AZ)
	AZ
	N/A
	 

	Flowering Plants
	Milk-vetch, Deseret
	Astragalus desereticus
	T
	U.S.A. (UT)
	UT
	N/A
	 

	Flowering Plants
	Milk-vetch, Holmgren
	Astragalus holmgreniorum
	E
	U.S.A. (AZ, UT)
	AZ, UT
	17.96(a)
	 

	Flowering Plants
	Milk-vetch, Mancos
	Astragalus humillimus
	E
	U.S.A. (CO, NM)
	CO, NM
	N/A
	 

	Flowering Plants
	Milk-vetch, Lane Mountain
	Astragalus jaegerianus
	E
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Milk-vetch, Coachella Valley
	Astragalus lentiginosus var. coachellae
	E
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Milk-vetch, Peirson's
	Astragalus magdalenae var. peirsonii
	T
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Milk-vetch, heliotrope
	Astragalus montii
	T
	U.S.A. (UT)
	UT
	17.96(a)
	 

	Flowering Plants
	Milk-vetch, Osterhout
	Astragalus osterhoutii
	E
	U.S.A. (CO)
	CO
	N/A
	 

	Flowering Plants
	Milk-vetch, Sleeping Ute
	Astragalus tortipes
	C
	U.S.A. (CO)
	CO
	N/A
	 

	Flowering Plants
	Milk-vetch, triple-ribbed
	Astragalus tricarinatus
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Cactus, star
	Astrophytum asterias
	E
	U.S.A. (TX), Mexico
	TX; Mexico
	N/A
	 

	Flowering Plants
	No common name
	Auerodendron pauciflorum
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	Ayenia, Texas
	Ayenia limitaris
	E
	U.S.A. (TX), Mexico
	TX; Mexico
	N/A
	 

	Flowering Plants
	Baccharis, Encinitas
	Baccharis vanessae
	T
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Palo de ramon
	Banara vanderbiltii
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	Rattleweed, hairy
	Baptisia arachnifera
	E
	U.S.A. (GA)
	GA
	N/A
	 

	Flowering Plants
	Barberry, Nevin's
	Berberis nevinii
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Barberry, island
	Berberis pinnata ssp. insularis
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Birch, Virginia round-leaf
	Betula uber
	T
	U.S.A. (VA)
	VA
	N/A
	 

	Flowering Plants
	Ko`oko`olau
	Bidens amplectens
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Ko`oko`olau
	Bidens campylotheca pentamera
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Ko`oko`olau
	Bidens campylotheca waihoiensis
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Ko`oko`olau
	Bidens micrantha ctenophylla
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Ko`oko`olau
	Bidens micrantha ssp. kalealaha
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Ko`oko`olau
	Bidens wiebkei
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Bonamia, Florida
	Bonamia grandiflora
	T
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	No common name
	Bonamia menziesii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Brickell-bush, Florida
	Brickellia mosieri
	C
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Olulu
	Brighamia insignis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Pua `ala
	Brighamia rockii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Boxwood, Vahl's
	Buxus vahlii
	E
	U.S.A. (PR, VI)
	PR; Extirpated from St.Croix, VI
	N/A
	 

	Flowering Plants
	Uhiuhi
	Caesalpinia kavaiense
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Reedgrass, Hillegrand's
	Calamagrostis hillebrandii
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	No common name
	Calliandra locoensis
	C
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	Poppy-mallow, Texas
	Callirhoe scabriuscula
	E
	U.S.A. (TX)
	TX
	N/A
	 

	Flowering Plants
	Mariposa lily, Siskiyou
	Calochortus persistens
	C
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Mariposa lily, Tiburon
	Calochortus tiburonensis
	T
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	No common name
	Calyptranthes estremerae
	C
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	No common name
	Calyptranthes thomasiana
	E
	U.S.A. (PR, VI) British VI
	PR, VI; British Virgin Islands
	N/A
	 

	Flowering Plants
	Pussypaws, Mariposa
	Calyptridium pulchellum
	T
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Morning-glory, Stebbins'
	Calystegia stebbinsii
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Evening-primrose, San Benito
	Camissonia benitensis
	T
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	`Awikiwiki
	Canavalia molokaiensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	`Awikiwiki
	Canavalia napaliensis
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	`Awikiwiki
	Canavalia pubescens
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Paintbrush, Tiburon
	Castilleja affinis ssp. neglecta
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Paintbrush, Christ's
	Castilleja christii
	C
	U.S.A. (ID)
	ID
	N/A
	 

	Flowering Plants
	Paintbrush, ash-grey
	Castilleja cinerea
	T
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Indian paintbrush, San Clemente Island
	Castilleja grisea
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Paintbrush, golden
	Castilleja levisecta
	T
	U.S.A. (OR, WA), Canada (B.C.)
	OR, WA; Canada (B.C.)
	N/A
	 

	Flowering Plants
	Paintbrush, soft-leaved
	Castilleja mollis
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	No common name
	Catesbaea melanocarpa
	E
	U.S.A. (PR, VI), Antigua, Barbuda, Guadalupe
	PR, VI; Antigua and Barbuda, Guadeloupe
	17.96(a)
	 

	Flowering Plants
	Jewelflower, California
	Caulanthus californicus
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Ceanothus, coyote
	Ceanothus ferrisae
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Ceanothus, Vail Lake
	Ceanothus ophiochilus
	T
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Ceanothus, Pine Hill
	Ceanothus roderickii
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Kamanomano
	Cenchrus agrimonioides
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Awiwi
	Centaurium sebaeoides
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Mountain-mahogany, Catalina Island
	Cercocarpus traskiae
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	No common name
	Chamaecrista glandulosa var. mirabilis
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	Pea, Big Pine partridge
	Chamaecrista lineata keyensis
	C
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	`Akoko
	Chamaesyce celastroides var. kaenana
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Sandmat, pineland
	Chamaesyce deltoidea pinetorum
	C
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Spurge, wedge
	Chamaesyce deltoidea serpyllum
	C
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Spurge, deltoid
	Chamaesyce deltoidea ssp. deltoidea
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	`Akoko
	Chamaesyce deppeana
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	`Akoko
	Chamaesyce eleanoriae
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Spurge, Garber's
	Chamaesyce garberi
	T
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	No common name
	Chamaesyce halemanui
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	`Akoko
	Chamaesyce herbstii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	`Akoko
	Chamaesyce kuwaleana
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	`Akoko
	Chamaesyce remyi var. kauaiensis
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	`Akoko
	Chamaesyce remyi var. remyi
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	`Akoko
	Chamaesyce rockii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	`Akoko, Ewa Plains
	Chamaesyce skottsbergii var. kalaeloana
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Papala
	Charpentiera densiflora
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Fringe-tree, pygmy
	Chionanthus pygmaeus
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Amole, purple
	Chlorogalum purpureum
	T
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Spineflower, Howell's
	Chorizanthe howellii
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Spineflower, Orcutt's
	Chorizanthe orcuttiana
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Spineflower, San Fernando Valley
	Chorizanthe parryi var. fernandina
	C
	U.S.A. (CA)
	CA;
	N/A
	 

	Flowering Plants
	Spineflower, Ben Lomond
	Chorizanthe pungens var. hartwegiana
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Spineflower, Monterey
	Chorizanthe pungens var. pungens
	T
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Spineflower, Robust (incl. Scotts Valley)
	Chorizanthe robusta (incl. vars. robusta and hartwegii)
	E
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Spineflower, Sonoma
	Chorizanthe valida
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Ferns and Allies
	maiden fern, Boyds
	Christella boydiae
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Thoroughwort, Cape Sable
	Chromolaena frustrata
	C
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Aster, Florida golden
	Chrysopsis floridana
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Thistle, Pitcher's
	Cirsium pitcheri
	T
	U.S.A. (IL, IN, MI, WI), Canada (Ont.)
	IL, IN, MI, WI; Canada (Ont.)
	N/A
	 

	Lichens
	Cladonia, Florida perforate
	Cladonia perforata
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Clarkia, Presidio
	Clarkia franciscana
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Clarkia, Vine Hill
	Clarkia imbricata
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Clarkia, Pismo
	Clarkia speciosa ssp. immaculata
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Clarkia, Springville
	Clarkia springvillensis
	T
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Leather flower, Alabama
	Clematis socialis
	E
	U.S.A. (AL)
	AL, GA
	N/A
	 

	Flowering Plants
	`Oha wai
	Clermontia lindseyana
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	`Oha wai
	Clermontia peleana
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	`Oha wai
	Clermontia pyrularia
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	`Oha wai
	Clermontia samuelii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Pigeon wings
	Clitoria fragrans
	T
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Kauila
	Colubrina oppositifolia
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Rosemary, short-leaved
	Conradina brevifolia
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Rosemary, Etonia
	Conradina etonia
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Rosemary, Apalachicola
	Conradina glabra
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Cactus, Florida semaphore
	Consolea corallicola
	C
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	No common name
	Cordia rupicola
	C
	U.S.A. (PR), Anegada
	PR; British Virgin Islands (Anegada Island)
	N/A
	 

	Flowering Plants
	Bird's-beak, Pennell's
	Cordylanthus tenuis ssp. capillaris
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Palo de nigua
	Cornutia obovata
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	Cactus, Nellie cory
	Coryphantha minima
	E
	U.S.A. (TX)
	TX
	N/A
	 

	Flowering Plants
	Cory cactus, bunched
	Coryphantha ramillosa
	T
	U.S.A. (TX), Mexico (Coahuila)
	TX; Mexico-Coahuila
	N/A
	 

	Flowering Plants
	Cactus, Cochise pincushion
	Coryphantha robbinsorum
	T
	U.S.A. (AZ), Mexico (Sonora)
	AZ; Mexico-Sonora
	N/A
	 

	Flowering Plants
	Cactus, Pima pineapple
	Coryphantha scheeri var. robustispina
	E
	U.S.A. (AZ), Mexico (Sonora)
	AZ; Mexico (Sonora)
	N/A
	 

	Flowering Plants
	Cactus, Lee pincushion
	Coryphantha sneedii var. leei
	T
	U.S.A. (NM)
	NM
	N/A
	 

	Flowering Plants
	Cactus, Sneed pincushion
	Coryphantha sneedii var. sneedii
	E
	U.S.A. (NM, TX)
	NM, TX
	N/A
	 

	Flowering Plants
	No common name
	Cranichis ricartii
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	Harebells, Avon Park
	Crotalaria avonensis
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Cat's-eye, Terlingua Creek
	Cryptantha crassipes
	E
	U.S.A. (TX)
	TX
	N/A
	 

	Ferns and Allies
	Pauoa
	Ctenitis squamigera
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Gourd, Okeechobee
	Cucurbita okeechobeensis ssp. okeechobeensis
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Conifers and Cycads
	Cypress, Santa Cruz
	Cupressus abramsiana
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Conifers and Cycads
	Cypress, Gowen
	Cupressus goveniana ssp. goveniana
	T
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	No common name
	Cyanea (=Rollandia) crispa
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea acuminata
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea asarifolia
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea asplenifolia
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Haha
	Cyanea calycina
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Haha
	Cyanea copelandii ssp. copelandii
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Haha
	Cyanea copelandii ssp. haleakalaensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea dunbarii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea eleeleensis
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Haha
	Cyanea glabra
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea grimesiana ssp. obatae
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea hamatiflora ssp. carlsonii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea hamatiflora ssp. hamatiflora
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea humboldtiana
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea koolauensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea kuhihewa
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Haha
	Cyanea kunthiana
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Haha
	Cyanea lanceolata
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Haha
	Cyanea lobata
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea longiflora
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea mannii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea mceldowneyi
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea obtusa
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Haha
	Cyanea pinnatifida
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea platyphylla
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea procera
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea recta
	T
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea remyi
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea shipmannii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea stictophylla
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea st-johnii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea superba
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	`aku `aku
	Cyanea tritomantha
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Haha
	Cyanea truncata
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Haha
	Cyanea undulata
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Ferns and Allies
	Fern, Elfin tree
	Cyathea dryopteroides
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	Cycladenia, Jones
	Cycladenia jonesii (=humilis)
	T
	U.S.A. (AZ, UT)
	AZ, UT
	N/A
	 

	Flowering Plants
	Ha`iwale
	Cyrtandra crenata
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Mapele
	Cyrtandra cyaneoides
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Ha`iwale
	Cyrtandra dentata
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Ha`iwale
	Cyrtandra filipes
	C
	U.S.A. (HI).
	HI
	N/A
	 

	Flowering Plants
	Ha`iwale
	Cyrtandra giffardii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Ha`iwale
	Cyrtandra kaulantha
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Ha`iwale
	Cyrtandra limahuliensis
	T
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Ha`iwale
	Cyrtandra munroi
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Ha`iwale
	Cyrtandra oenobarba
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Ha`iwale
	Cyrtandra oxybapha
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Ha`iwale
	Cyrtandra polyantha
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Ha`iwale
	Cyrtandra sessilis
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Ha`iwale
	Cyrtandra subumbellata
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Ha`iwale
	Cyrtandra tintinnabula
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Prairie-clover, Florida
	Dalea carthagenensis floridana
	C
	U.S.A. (FL)
	FL; Miami-Dade, Mainland Monroe, FL, not Florida Keys
	N/A
	 

	Flowering Plants
	Prairie-clover, leafy
	Dalea foliosa
	E
	U.S.A. (AL, IL, TN)
	AL, IL, TN
	N/A
	 

	Flowering Plants
	No common name
	Daphnopsis hellerana
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	Tarplant, Otay
	Deinandra (=Hemizonia) conjugens
	T
	U.S.A. (CA), Mexico
	CA; Mexico
	17.96(a)
	 

	Flowering Plants
	Tarplant, Gaviota
	Deinandra increscens ssp. villosa
	E
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	No common name
	Delissea rhytidosperma
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Oha
	Delissea subcordata
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Delissea undulata
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Larkspur, Baker's
	Delphinium bakeri
	E
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Larkspur, yellow
	Delphinium luteum
	E
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Larkspur, San Clemente Island
	Delphinium variegatum ssp. kinkiense
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Mint, Garrett's
	Dicerandra christmanii
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Mint, longspurred
	Dicerandra cornutissima
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Mint, scrub
	Dicerandra frutescens
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Mint, Lakela's
	Dicerandra immaculata
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Ferns and Allies
	Diellia, asplenium-leaved
	Diellia erecta
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Ferns and Allies
	No common name
	Diellia falcata
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Ferns and Allies
	No common name
	Diellia pallida
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Ferns and Allies
	No common name
	Diellia unisora
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Crabgrass, Florida pineland
	Digitaria pauciflora
	C
	U.S.A. (FL)
	FL
	N/A
	 

	Ferns and Allies
	No common name
	Diplazium molokaiense
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Spineflower, slender-horned
	Dodecahema leptoceras
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Ferns and Allies
	No common name
	Doryopteris takeuchii
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Na`ena`e
	Dubautia herbstobatae
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Na`ena`e
	Dubautia imbricata imbricata
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Na`ena`e
	Dubautia latifolia
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Na`ena`e
	Dubautia plantaginea magnifolia
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Na`ena`e
	Dubautia plantaginea ssp. humilis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Na`ena`e
	Dubautia waialealae
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Dudleya, Conejo
	Dudleya abramsii ssp. parva
	T
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Dudleya, marcescent
	Dudleya cymosa ssp. marcescens
	T
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Dudleyea, Santa Monica Mountains
	Dudleya cymosa ssp. ovatifolia
	T
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Dudleya, Santa Cruz Island
	Dudleya nesiotica
	T
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Dudleya, Santa Clara Valley
	Dudleya setchellii
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Liveforever, Laguna Beach
	Dudleya stolonifera
	T
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Liveforever, Santa Barbara Island
	Dudleya traskiae
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Dudleya, Verity's
	Dudleya verityi
	T
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Coneflower, smooth
	Echinacea laevigata
	E
	U.S.A. (GA, MD, NC, PA, SC, VA)
	GA, NC, SC, VA
	N/A
	 

	Flowering Plants
	Coneflower, Tennessee purple
	Echinacea tennesseensis
	E
	U.S.A. (TN)
	TN
	N/A
	 

	Flowering Plants
	Cactus, Nichol's Turk's head
	Echinocactus horizonthalonius var. nicholii
	E
	U.S.A. (AZ)
	AZ
	N/A
	 

	Flowering Plants
	Cactus, Chisos Mountain hedgehog
	Echinocereus chisoensis var. chisoensis
	T
	U.S.A. (TX)
	TX
	N/A
	 

	Flowering Plants
	Cactus, Kuenzler hedgehog
	Echinocereus fendleri var. kuenzleri
	E
	U.S.A. (NM)
	NM
	N/A
	 

	Flowering Plants
	Cactus, black lace
	Echinocereus reichenbachii var. albertii
	E
	U.S.A. (TX)
	TX
	N/A
	 

	Flowering Plants
	Cactus, Arizona hedgehog
	Echinocereus triglochidiatus var. arizonicus
	E
	U.S.A. (AZ)
	AZ
	N/A
	 

	Flowering Plants
	Pitaya, Davis' green
	Echinocereus viridiflorus var. davisii
	E
	U.S.A. (TX)
	TX
	N/A
	 

	Flowering Plants
	Cactus, Acuna
	Echinomastus erectocentrus var. acunensis
	C
	U.S.A. (AZ), Mexico
	AZ; Mexico
	N/A
	 

	Flowering Plants
	Cactus, Lloyd's Mariposa
	Echinomastus mariposensis
	T
	U.S.A. (TX), Mexico (Coahuila)
	TX; Mexico-Coahuila
	N/A
	 

	Ferns and Allies
	No common name
	Elaphoglossum serpens
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	Sunray, Ash Meadows
	Enceliopsis nudicaulis var. corrugata
	T
	U.S.A. (NV)
	NV
	17.96(a)
	 

	Flowering Plants
	Love grass, Fosberg's
	Eragrostis fosbergii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Mallow, Kern
	Eremalche kernensis
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Woolly-star, Santa Ana River
	Eriastrum densifolium ssp. sanctorum
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Fleabane, Lemmon
	Erigeron lemmonii
	C
	U.S.A. (AZ)
	AZ
	N/A
	 

	Flowering Plants
	Daisy, Maguire
	Erigeron maguirei
	T
	U.S.A. (UT)
	UT
	N/A
	 

	Flowering Plants
	Daisy, Parish's
	Erigeron parishii
	T
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Fleabane, Zuni
	Erigeron rhizomatus
	T
	U.S.A. (NM)
	AZ, NM
	N/A
	 

	Flowering Plants
	Mountain balm, Indian Knob
	Eriodictyon altissimum
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Yerba santa, Lompoc
	Eriodictyon capitatum
	E
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Buckwheat, Ione (incl. Irish Hill)
	Eriogonum apricum (incl. var. prostratum)
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Buckwheat, Umtanum Desert
	Eriogonum codium
	C
	U.S.A. (WA)
	WA
	N/A
	 

	Flowering Plants
	buckwheat, Las Vegas
	Eriogonum corymbosum var. nilesii
	C
	U.S. (NV)
	NV
	N/A
	 

	Flowering Plants
	Buckwheat, Churchill Narrows
	Eriogonum diatomaceum
	C
	U.S.A (NV)
	NV
	N/A
	 

	Flowering Plants
	Wild-buckwheat, gypsum
	Eriogonum gypsophilum
	T
	U.S.A. (NM)
	NM
	17.96(a)
	 

	Flowering Plants
	Buckwheat, Red Mountain
	Eriogonum kelloggii
	C
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Wild-buckwheat, southern mountain
	Eriogonum kennedyi var. austromontanum
	T
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Buckwheat, scrub
	Eriogonum longifolium var. gnaphalifolium
	T
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Buckwheat, cushenbury
	Eriogonum ovalifolium var. vineum
	E
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Buckwheat, steamboat
	Eriogonum ovalifolium var. williamsiae
	E
	U.S.A. (NV)
	NV
	N/A
	 

	Flowering Plants
	Wild-buckwheat, clay-loving
	Eriogonum pelinophilum
	E
	U.S.A. (CO)
	CO
	17.96(a)
	 

	Flowering Plants
	Sunflower, San Mateo woolly
	Eriophyllum latilobum
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Snakeroot
	Eryngium cuneifolium
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Wallflower, Contra Costa
	Erysimum capitatum var. angustatum
	E
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Wallflower, Menzies'
	Erysimum menziesii
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Wallflower, Ben Lomond
	Erysimum teretifolium
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Uvillo
	Eugenia haematocarpa
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	Nioi
	Eugenia koolauensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Eugenia woodburyana
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	`Akoko
	Euphorbia haeleeleana
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Spurge, telephus
	Euphorbia telephioides
	T
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	No common name
	Festuca hawaiiensis
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Fescue, Guadalupe
	Festuca ligulata
	C
	U.S.A. (TX), Mexico
	TX; Mexico
	N/A
	 

	Flowering Plants
	Mehamehame
	Flueggea neowawraea
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Frankenia, Johnston's
	Frankenia johnstonii
	E
	U.S.A. (TX), Mexico (Nuevo Leon)
	TX; Mexico-Nuevo Leon
	N/A
	 

	Flowering Plants
	Flannelbush, Pine Hill
	Fremontodendron californicum ssp. decumbens
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Flannelbush, Mexican
	Fremontodendron mexicanum
	E
	U.S.A. (CA), Mexico
	CA; Mexico
	17.96(a)
	 

	Flowering Plants
	Fritillary, Gentner's
	Fritillaria gentneri
	E
	U.S.A. (OR)
	CA, OR
	N/A
	 

	Flowering Plants
	No common name
	Gahnia lanaiensis
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Milkpea, Small's
	Galactia smallii
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Bedstraw, island
	Galium buxifolium
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Bedstraw, El Dorado
	Galium californicum ssp. sierrae
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Gardenia (=Na`u), Hawaiian
	Gardenia brighamii
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Nanu
	Gardenia mannii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Nanu
	Gardenia remyi
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	No common name
	Geocarpon minimum
	T
	U.S.A. (AR, LA, MO)
	AR, LA, MO, TX
	N/A
	 

	Flowering Plants
	Geranium, Hawaiian red-flowered
	Geranium arboreum
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Nohoanu
	Geranium hanaense
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Nohoanu
	Geranium hillebrandii
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Nohoanu
	Geranium kauaiense
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Avens, spreading
	Geum radiatum
	E
	U.S.A. (NC, TN)
	NC, TN
	N/A
	 

	Flowering Plants
	Gilia, Hoffmann's slender-flowered
	Gilia tenuiflora ssp. hoffmannii
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Goetzea, beautiful
	Goetzea elegans
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	No common name
	Gonocalyx concolor
	C
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	No common name
	Gouania hillebrandii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Gouania meyenii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Gouania vitifolia
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Lichens
	Lichen, rock gnome
	Gymnoderma lineare
	E
	U.S.A. (NC,TN)
	NC, TN
	N/A
	 

	Flowering Plants
	Stickseed, showy
	Hackelia venusta
	E
	U.S.A. (WA)
	WA
	N/A
	 

	Flowering Plants
	Honohono
	Haplostachys haplostachya
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Prickly-apple, aboriginal
	Harrisia (=Cereus) aboriginum (=gracilis)
	C
	U.S.A. (FL).
	FL
	N/A
	 

	Flowering Plants
	Chumbo, Higo
	Harrisia portoricensis
	T
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	Hazardia, Orcutt's
	Hazardia orcuttii
	C
	U.S.A. (CA), Mexico (Baja California).
	CA; Mexico (Baja California)
	N/A
	 

	Flowering Plants
	Pennyroyal, Todsen's
	Hedeoma todsenii
	E
	U.S.A. (NM)
	NM
	17.96(a)
	 

	Flowering Plants
	Awiwi
	Hedyotis cookiana
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Kio`ele
	Hedyotis coriacea
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Hedyotis degeneri
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Pilo
	Hedyotis mannii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Hedyotis parvula
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Bluet, Roan Mountain
	Hedyotis purpurea var. montana
	E
	U.S.A. (NC, TN)
	NC, TN
	N/A
	 

	Flowering Plants
	Kopa
	Hedyotis schlechtendahliana var. remyi
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Hedyotis, Na Pali beach
	Hedyotis st.-johnii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Rush-rose, island
	Helianthemum greenei
	T
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Sunflower, Schweinitz's
	Helianthus schweinitzii
	E
	U.S.A. (NC, SC)
	NC, SC
	N/A
	 

	Flowering Plants
	Sunflower, whorled
	Helianthus verticillatus
	C
	U.S.A. (AL, GA, TN)
	AL, GA, TN
	N/A
	 

	Flowering Plants
	Dwarf-flax, Marin
	Hesperolinon congestum
	T
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	No common name
	Hesperomannia arborescens
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Hesperomannia arbuscula
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Hesperomannia lydgatei
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Kauai hau kuahiwi
	Hibiscadelphus distans
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Hau kuahiwi
	Hibiscadelphus giffardianus
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Hau kuahiwi
	Hibiscadelphus hualalaiensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Hau kuahiwi
	Hibiscadelphus woodii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Koki`o ke`oke`o
	Hibiscus arnottianus ssp. immaculatus
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Ma`o hau hele, (=native yellow hibiscus)
	Hibiscus brackenridgei
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Hibiscus, Clay's
	Hibiscus clayi
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Koki`o ke`oke`o
	Hibiscus waimeae ssp. hannerae
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Rush-pea, slender
	Hoffmannseggia tenella
	E
	U.S.A. (TX)
	TX
	N/A
	 

	Flowering Plants
	Tarplant, Santa Cruz
	Holocarpha macradenia
	T
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Heather, mountain golden
	Hudsonia montana
	T
	U.S.A. (NC)
	NC
	17.96(a)
	 

	Ferns and Allies
	Wawae`iole
	Huperzia (=Phlegmariurus) stemmermanniae
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Ferns and Allies
	Wawae`iole
	Huperzia mannii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Daisy, lakeside
	Hymenoxys herbacea
	T
	U.S.A. (IL, MI, OH), Canada (Ont.)
	IL, MI, OH; Canada (Ont.)
	N/A
	 

	Flowering Plants
	Dawn-flower, Texas prairie
	Hymenoxys texana
	E
	U.S.A. (TX)
	TX
	N/A
	 

	Flowering Plants
	Hypericum, highlands scrub
	Hypericum cumulicola
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Holly, Cook's
	Ilex cookii
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	No common name
	Ilex sintenisii
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	Mallow, Peter's Mountain
	Iliamna corei
	E
	U.S.A. (VA)
	VA
	N/A
	 

	Flowering Plants
	Indigo, Florida
	Indigofera mucronata keyensis
	C
	U.S.A. (FL)
	FL; Florida Keys
	N/A
	 

	Flowering Plants
	Skyrocket, Pagosa
	Ipomopsis polyantha
	C
	U.S.A. (CO).
	CO
	N/A
	 

	Flowering Plants
	Ipomopsis, Holy Ghost
	Ipomopsis sancti-spiritus
	E
	U.S.A. (NM)
	NM
	N/A
	 

	Flowering Plants
	Ischaemum, Hilo
	Ischaemum byrone
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Aupaka
	Isodendrion hosakae
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Aupaka
	Isodendrion laurifolium
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Aupaka
	Isodendrion longifolium
	T
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Kula wahine noho
	Isodendrion pyrifolium
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Pogonia, small whorled
	Isotria medeoloides
	T
	U.S.A. (CT, DC, DE, GA, IL, MA, MD, ME, MI, MO, NC, NH, NJ, NY, PA, RI, SC, TN, VA, VT,WV), Canada (Ont.)
	CT, DE, GA, IL, MA, ME, MI, NC, NH, NJ, OH, PA, RI, SC, TN, VA, WV; Canada (Ont.)
	N/A
	 

	Flowering Plants
	Ivesia, Webber
	Ivesia webberi
	C
	U.S.A. (CA, NV)
	CA, NV
	N/A
	 

	Flowering Plants
	Jacquemontia, beach
	Jacquemontia reclinata
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	`Ohe
	Joinvillea ascendens ascendens
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Walnut (=Nogal), West Indian
	Juglans jamaicensis
	E
	U.S.A. (PR), Cuba, Hispaniola
	PR; Cuba, Dominican Republic, Haiti
	N/A
	 

	Flowering Plants
	Kohe malama malama o kanaloa
	Kanaloa kahoolawensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Keysseria (=Lagenifera) erici
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	No common name
	Keysseria (=Lagenifera) helenae
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Koki`o, Cooke's
	Kokia cookei
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Koki`o
	Kokia drynarioides
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Koki`o
	Kokia kauaiensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Hulumoa
	Korthalsella degeneri
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Kamakahala
	Labordia cyrtandrae
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Kamakahala
	Labordia helleri
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Kamakahala
	Labordia lydgatei
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Kamakahala
	Labordia pumila
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Kamakahala
	Labordia tinifolia var. lanaiensis
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Kamakahala
	Labordia tinifolia var. wahiawaensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Kamakahala
	Labordia triflora
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Layia, beach
	Layia carnosa
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Gladecress, [unnamed]
	Leavenworthia crassa
	C
	U.S.A. (AL)
	AL
	N/A
	 

	Flowering Plants
	Gladecress, Texas golden
	Leavenworthia texana
	C
	U.S.A. (TX)
	TX
	N/A
	 

	Flowering Plants
	No common name
	Lepanthes eltoroensis
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	`Anaunau
	Lepidium arbuscula
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Ridge-cress, Barneby
	Lepidium barnebyanum
	E
	U.S.A. (UT)
	UT
	N/A
	 

	Flowering Plants
	No common name
	Leptocereus grantianus
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	Bush-clover, prairie
	Lespedeza leptostachya
	T
	U.S.A. (IA, IL, MN, WI)
	IA, IL, MN, WI
	N/A
	 

	Flowering Plants
	Bladderpod, Dudley Bluffs
	Lesquerella congesta
	T
	U.S.A. (CO)
	CO
	N/A
	 

	Flowering Plants
	Bladderpod, Missouri
	Lesquerella filiformis
	T
	U.S.A. (AR, MO)
	AR, MO
	N/A
	 

	Flowering Plants
	Bladderpod, Short's
	Lesquerella globosa
	C
	U.S.A. (IN, KY, TN)
	IN, KY, TN
	N/A
	 

	Flowering Plants
	Bladderpod, San Bernardino Mountains
	Lesquerella kingii ssp. bernardina
	E
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Bladderpod, lyrate
	Lesquerella lyrata
	T
	U.S.A. (AL)
	AL
	N/A
	 

	Flowering Plants
	Bladderpod, white
	Lesquerella pallida
	E
	U.S.A. (TX)
	TX
	N/A
	 

	Flowering Plants
	Bladderpod, Spring Creek
	Lesquerella perforata
	E
	U.S.A. (TN)
	TN
	N/A
	 

	Flowering Plants
	Bladderpod, Zapata
	Lesquerella thamnophila
	E
	U.S.A. (TX)
	TX
	17.96(a)
	 

	Flowering Plants
	Bladderpod, kodachrome
	Lesquerella tumulosa
	E
	U.S.A. (UT)
	UT
	N/A
	 

	Flowering Plants
	Lessingia, San Francisco
	Lessingia germanorum (=L.g. var. germanorum)
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Blazingstar, Heller's
	Liatris helleri
	T
	U.S.A. (NC)
	NC
	N/A
	 

	Flowering Plants
	Blazingstar, scrub
	Liatris ohlingerae
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Flax, sand
	Linum arenicola
	C
	U.S.A. (FL)
	FL; and Miami-Dade, FL
	N/A
	 

	Flowering Plants
	Flax, Carter's small-flowered
	Linum carteri carteri
	C
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Nehe
	Lipochaeta fauriei
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Nehe
	Lipochaeta kamolensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Nehe
	Lipochaeta lobata var. leptophylla
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Nehe
	Lipochaeta micrantha
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Nehe
	Lipochaeta tenuifolia
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Lipochaeta venosa
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Nehe
	Lipochaeta waimeaensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Woodland-star, San Clemente Island
	Lithophragma maximum
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	No common name
	Lobelia gaudichaudii ssp. koolauensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Lobelia monostachya
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Lobelia niihauensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Broom, San Clemente Island
	Lotus dendroideus ssp. traskiae
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Lupine, scrub
	Lupinus aridorum
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Lupine, Nipomo Mesa
	Lupinus nipomensis
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Lupine, Kincaid's
	Lupinus sulphureus (=oreganus) ssp. kincaidii (=var. kincaidii)
	T
	U.S.A. (OR, WA)
	OR, WA
	N/A
	 

	Flowering Plants
	Lupine, clover
	Lupinus tidestromii
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Ferns and Allies
	Wawae`iole
	Lycopodium (=Phlegmariurus) nutans
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Lyonia truncata var. proctorii
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	lehua makanoe
	Lysimachia daphnoides
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	No common name
	Lysimachia lydgatei
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Lysimachia maxima
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Bush-mallow, San Clemente Island
	Malacothamnus clementinus
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Bush-mallow, Santa Cruz Island
	Malacothamnus fasciculatus var. nesioticus
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Malacothrix, Santa Cruz Island
	Malacothrix indecora
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Malacothrix, island
	Malacothrix squalida
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Manioc, Walker's
	Manihot walkerae
	E
	U.S.A. (TX), Mexico
	TX; Mexico
	N/A
	 

	Flowering Plants
	No common name
	Mariscus fauriei
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Mariscus pennatiformis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Alani
	Melicope adscendens
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Alani
	Melicope balloui
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Alani
	Melicope christophersenii
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Alani
	Melicope degeneri
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Alani
	Melicope haupuensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Alani
	Melicope hiiakae
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Alani
	Melicope knudsenii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Alani
	Melicope lydgatei
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Alani
	Melicope makahae
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Alani
	Melicope mucronulata
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Alani
	Melicope munroi
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Alani
	Melicope ovalis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Alani
	Melicope pallida
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Alani
	Melicope paniculata
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Alani
	Melicope puberula
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Alani
	Melicope quadrangularis
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Alani
	Melicope reflexa
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Alani
	Melicope saint-johnii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Alani
	Melicope zahlbruckneri
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Ferns and Allies
	fern, Maui
	Microlepia strigosa var. mauiensis
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Four-o'clock, MacFarlane's
	Mirabilis macfarlanei
	T
	U.S.A. (ID, OR)
	ID, OR
	N/A
	 

	Flowering Plants
	No common name
	Mitracarpus maxwelliae
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	No common name
	Mitracarpus polycladus
	E
	U.S.A. (PR), Saba
	PR; Netherlands Antilles (Saba)
	N/A
	 

	Flowering Plants
	Wooly-threads, San Joaquin
	Monolopia (=Lembertia) congdonii
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	No common name
	Munroidendron racemosum
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Myrcia paganii
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	Kolea
	Myrsine fosbergii
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Kolea
	Myrsine linearifolia
	T
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Kolea
	Myrsine mezii
	C
	U.S.A. (HI)
	HI; Believed to be extinct
	N/A
	 

	Flowering Plants
	Kolea
	Myrsine vaccinioides
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	No common name
	Neraudia angulata
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Neraudia ovata
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Neraudia sericea
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Beargrass, Britton's
	Nolina brittoniana
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	`Aiea
	Nothocestrum breviflorum
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	`Aiea
	Nothocestrum latifolium
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	`Aiea
	Nothocestrum peltatum
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Kulu`i
	Nototrichium humile
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Holei
	Ochrosia haleakalae
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Holei
	Ochrosia kilaueaensis
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Evening-primrose, Eureka Valley
	Oenothera avita ssp. eurekensis
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Evening-primrose, Antioch Dunes
	Oenothera deltoides ssp. howellii
	E
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Cactus, Bakersfield
	Opuntia treleasei
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	No common name
	Osmoxylon mariannense
	E
	U.S.A. (MP)
	MP
	N/A
	 

	Flowering Plants
	Palo de rosa
	Ottoschulzia rhodoxylon
	E
	U.S.A. (PR), Dominican Republic
	PR; Dominican Republic
	N/A
	 

	Flowering Plants
	Oxytheca, cushenbury
	Oxytheca parishii var. goodmaniana
	E
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Panicgrass, Carter's
	Panicum fauriei var. carteri
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Lau `ehu
	Panicum niihauense
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Cactus, Siler pincushion
	Pediocactus (=Echinocactus,=Utahia) sileri
	T
	U.S.A. (AZ, UT)
	AZ, UT
	N/A
	 

	Flowering Plants
	Cactus, Brady pincushion
	Pediocactus bradyi
	E
	U.S.A. (AZ)
	AZ
	N/A
	 

	Flowering Plants
	Cactus, San Rafael
	Pediocactus despainii
	E
	U.S.A. (UT)
	UT
	N/A
	 

	Flowering Plants
	Cactus, Knowlton
	Pediocactus knowltonii
	E
	U.S.A. (CO, NM)
	CO, NM
	N/A
	 

	Flowering Plants
	Cactus, Fickeisen plains
	Pediocactus peeblesianus fickeiseniae
	C
	U.S.A. (AZ)
	AZ
	N/A
	 

	Flowering Plants
	Cactus, Peebles Navajo
	Pediocactus peeblesianus peeblesianus
	E
	U.S.A. (AZ)
	AZ
	N/A
	 

	Flowering Plants
	Cactus, Winkler
	Pediocactus winkleri
	T
	U.S.A. (UT)
	UT
	N/A
	 

	Flowering Plants
	Beardtongue, Parachute
	Penstemon debilis
	C
	U.S.A. (CO)
	CO
	N/A
	 

	Flowering Plants
	Penstemon, blowout
	Penstemon haydenii
	E
	U.S.A. (NE)
	NE, WY
	N/A
	 

	Flowering Plants
	Beardtongue, White River
	Penstemon scariosus albifluvis
	C
	U.S.A. (CO, UT)
	CO, UT
	N/A
	 

	Flowering Plants
	Pentachaeta, white-rayed
	Pentachaeta bellidiflora
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Pentachaeta, Lyon's
	Pentachaeta lyonii
	E
	U.S.A. (CA)
	CA
	17.96(a), null
	 

	Flowering Plants
	`Ala `ala wai nui
	Peperomia subpetiolata
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Peperomia, Wheeler's
	Peperomia wheeleri
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	Makou
	Peucedanum sandwicense
	T
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Phacelia, clay
	Phacelia argillacea
	E
	U.S.A. (UT)
	UT
	N/A
	PCH

	Flowering Plants
	Phacelia, North Park
	Phacelia formosula
	E
	U.S.A. (CO)
	CO
	N/A
	 

	Flowering Plants
	Phacelia, island
	Phacelia insularis ssp. insularis
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Phacelia, Brand's
	Phacelia stellaris
	C
	U.S.A. (CA., Baja CA.,), Mexico
	CA; Mexico
	N/A
	 

	Flowering Plants
	Phacelia, DeBeque
	Phacelia submutica
	C
	U.S.A. (CO)
	CO
	N/A
	 

	Flowering Plants
	Phlox, Yreka
	Phlox hirsuta
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Phlox, Texas trailing
	Phlox nivalis ssp. texensis
	E
	U.S.A. (TX)
	TX
	N/A
	 

	Flowering Plants
	No common name
	Phyllostegia bracteata
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	No common name
	Phyllostegia floribunda
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	No common name
	Phyllostegia glabra var. lanaiensis
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	No common name
	Phyllostegia hirsuta
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Phyllostegia hispida
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	No common name
	Phyllostegia kaalaensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Phyllostegia knudsenii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Phyllostegia mannii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Phyllostegia mollis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Phyllostegia parviflora
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Kiponapona
	Phyllostegia racemosa
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Phyllostegia velutina
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Phyllostegia waimeae
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Phyllostegia warshaueri
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Phyllostegia wawrana
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Bladderpod, White Bluffs
	Physaria (= Lesquerella) tuplashensis
	C
	U.S.A. (WA)
	WA
	N/A
	 

	Flowering Plants
	Twinpod, Dudley Bluffs
	Physaria obcordata
	T
	U.S.A. (CO)
	CO
	N/A
	 

	Flowering Plants
	Cactus, Key tree
	Pilosocereus robinii
	E
	U.S.A. (FL), Cuba
	FL; Cuba
	N/A
	 

	Flowering Plants
	Piperia, Yadon's
	Piperia yadonii
	E
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Ho`awa
	Pittosporum napaliense
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Kuahiwi laukahi
	Plantago hawaiensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Platydesma cornuta cornuta
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	No common name
	Platydesma cornuta decurrens
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	No common name
	Platydesma remyi
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Pilo kea lau li`i
	Platydesma rostrata
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Chupacallos
	Pleodendron macranthum
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	Hala pepe
	Pleomele fernaldii
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Hala pepe
	Pleomele forbesii
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Hala pepe
	Pleomele hawaiiensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Bluegrass, San Bernardino
	Poa atropurpurea
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Polygala, Lewton's
	Polygala lewtonii
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Polygala, tiny
	Polygala smallii
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Wireweed
	Polygonella basiramia
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Sandlace
	Polygonella myriophylla
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Polygonum, Scotts Valley
	Polygonum hickmanii
	E
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Ferns and Allies
	Fern, Aleutian shield
	Polystichum aleuticum
	E
	U.S.A. (AK)
	AK
	N/A
	 

	Ferns and Allies
	No common name
	Polystichum calderonense
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	Po`e
	Portulaca sclerocarpa
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Lo`ulu
	Pritchardia affinis
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Wahane
	Pritchardia aylmer-robinsonii
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Lo`ulu
	Pritchardia schattaueri
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Plum, scrub
	Prunus geniculata
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Sunburst, Hartweg's golden
	Pseudobahia bahiifolia
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Sunburst, San Joaquin adobe
	Pseudobahia peirsonii
	T
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	`Ena`ena
	Pseudognaphalium (=Gnaphalium) sandwicensium var. molokaiense
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	wild coffee, Oahu (=kopiko)
	Psychotria hexandra ssp. oahuensis var. oahuensis
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Kopiko
	Psychotria hobdyi
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Kaulu
	Pteralyxia kauaiensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Kaulu
	Pteralyxia macrocarpa
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Cliff-rose, Arizona
	Purshia (=Cowania) subintegra
	E
	U.S.A. (AZ)
	AZ
	N/A
	 

	Flowering Plants
	Oak, Hinckley
	Quercus hinckleyi
	T
	U.S.A. (TX)
	TX
	N/A
	 

	Flowering Plants
	Makou
	Ranunculus hawaiensis
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	No common name
	Remya kauaiensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Remya, Maui
	Remya mauiensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Remya montgomeryi
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Sumac, Michaux's
	Rhus michauxii
	E
	U.S.A. (GA, NC, SC, VA)
	GA, NC, SC, VA
	N/A
	 

	Flowering Plants
	Gooseberry, Miccosukee
	Ribes echinellum
	T
	U.S.A. (FL, SC)
	FL, SC
	N/A
	 

	Flowering Plants
	No common name
	Sanicula mariversa
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Sandalwood, Lanai (=`iliahi)
	Santalum freycinetianum var. lanaiense
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Naupaka, dwarf
	Scaevola coriacea
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Schiedea, Diamond Head
	Schiedea adamantis
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Ma`oli`oli
	Schiedea apokremnos
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Schiedea attenuata
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	No common name
	Schiedea haleakalensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Schiedea helleri
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Schiedea hookeri
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Schiedea kaalae
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Schiedea kauaiensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Ma`oli`oli
	Schiedea kealiae
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Schiedea lydgatei
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Schiedea membranacea
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Schiedea nuttallii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Ma`oli`oli
	Schiedea pubescens
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	No common name
	Schiedea salicaria
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	No common name
	Schiedea sarmentosa
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Schiedea spergulina var. leiopoda
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Schiedea spergulina var. spergulina
	T
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Laulihilihi
	Schiedea stellarioides
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Schiedea verticillata
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Reed-mustard, clay
	Schoenocrambe argillacea
	T
	U.S.A. (UT)
	UT
	N/A
	 

	Flowering Plants
	Reed-mustard, Barneby
	Schoenocrambe barnebyi
	E
	U.S.A. (UT)
	UT
	N/A
	 

	Flowering Plants
	Reed-mustard, shrubby
	Schoenocrambe suffrutescens
	E
	U.S.A. (UT)
	UT
	N/A
	 

	Flowering Plants
	No common name
	Schoepfia arenaria
	T
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	Cactus, Uinta Basin hookless
	Sclerocactus glaucus
	T
	U.S.A. (CO, UT)
	CO, UT
	N/A
	 

	Flowering Plants
	Cactus, Mesa Verde
	Sclerocactus mesae-verdae
	T
	U.S.A. (CO, NM)
	CO, NM
	N/A
	 

	Flowering Plants
	Cactus, Wright fishhook
	Sclerocactus wrightiae
	E
	U.S.A. (UT)
	UT
	N/A
	 

	Flowering Plants
	Skullcap, large-flowered
	Scutellaria montana
	T
	U.S.A. (GA, TN)
	GA, TN
	N/A
	 

	Flowering Plants
	Stonecrop, Red Mountain
	Sedum eastwoodiae
	C
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Groundsel, San Francisco Peaks
	Senecio franciscanus
	T
	U.S.A. (AZ)
	AZ
	17.96(a)
	 

	Flowering Plants
	Butterweed, Layne's
	Senecio layneae
	T
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Iagu, Hayun (=(Guam), Tronkon guafi (Rota))
	Serianthes nelsonii
	E
	Western Pacific Ocean-U.S.A. (GU, MP-Rota)
	GU, MP
	N/A
	 

	Flowering Plants
	Ohai
	Sesbania tomentosa
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Rockcress, Santa Cruz Island
	Sibara filifolia
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	`Anunu
	Sicyos alba
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	`Anunu
	Sicyos macrophyllus
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Checker-mallow, Keck's
	Sidalcea keckii
	E
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Bully, Everglades
	Sideroxylon reclinatum ssp. austrofloridense
	C
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	No common name
	Silene alexandri
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Silene hawaiiensis
	T
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Silene lanceolata
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Silene perlmanii
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Campion, fringed
	Silene polypetala
	E
	U.S.A. (FL, GA)
	FL, GA
	N/A
	 

	Flowering Plants
	Catchfly, Spalding's
	Silene spaldingii
	T
	U.S.A. (ID, MT, OR, WA)
	ID, MT, OR, WA
	N/A
	 

	Flowering Plants
	Irisette, white
	Sisyrinchium dichotomum
	E
	U.S.A. (NC)
	NC
	N/A
	 

	Flowering Plants
	Erubia
	Solanum drymophilum
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	Popolo ku mai
	Solanum incompletum
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Popolo
	Solanum nelsonii
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	`Aiakeakua, popolo
	Solanum sandwicense
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Goldenrod, white-haired
	Solidago albopilosa
	T
	U.S.A. (KY)
	KY
	N/A
	 

	Flowering Plants
	Goldenrod, Short's
	Solidago shortii
	E
	U.S.A. (KY)
	IN, KY
	N/A
	 

	Flowering Plants
	Goldenrod, Blue Ridge
	Solidago spithamaea
	T
	U.S.A. (NC, TN)
	NC, TN
	N/A
	 

	Flowering Plants
	No common name
	Spermolepis hawaiiensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Pinkroot, gentian
	Spigelia gentianoides
	E
	U.S.A. (AL, FL)
	AL, FL
	N/A
	 

	Flowering Plants
	No common name
	Stenogyne angustifolia var. angustifolia
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	No common name
	Stenogyne bifida
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Stenogyne campanulata
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Stenogyne cranwelliae
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	No common name
	Stenogyne kanehoana
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Stenogyne kealiae
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Wire-lettuce, Malheur
	Stephanomeria malheurensis
	E
	U.S.A. (OR)
	OR
	17.96(a)
	 

	Flowering Plants
	Jewelflower, Metcalf Canyon
	Streptanthus albidus ssp. albidus
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Jewelflower, Tiburon
	Streptanthus niger
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Palo de jazmin
	Styrax portoricensis
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	Grass, Eureka Dune
	Swallenia alexandrae
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Aster, Georgia
	Symphyotrichum georgianum
	C
	U.S.A. (AL, FL, GA, NC, SC)
	AL, FL, GA, NC, SC
	N/A
	 

	Ferns and Allies
	No common name
	Tectaria estremerana
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	No common name
	Tetramolopium arenarium
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Pamakani
	Tetramolopium capillare
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Tetramolopium filiforme
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Tetramolopium lepidotum ssp. lepidotum
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Tetramolopium remyi
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Tetramolopium rockii
	T
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Thelypody, Howell's spectacular
	Thelypodium howellii spectabilis
	T
	U.S.A. (OR)
	OR
	N/A
	 

	Flowering Plants
	Mustard, slender-petaled
	Thelypodium stenopetalum
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Ferns and Allies
	No common name
	Thelypteris inabonensis
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Ferns and Allies
	Fern, Alabama streak-sorus
	Thelypteris pilosa var. alabamensis
	T
	U.S.A. (AL)
	AL
	N/A
	 

	Ferns and Allies
	No common name
	Thelypteris verecunda
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Ferns and Allies
	No common name
	Thelypteris yaucoensis
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	Penny-cress, Kneeland Prairie
	Thlaspi californicum
	E
	U.S.A. (CA)
	CA
	17.96(a)
	 

	Flowering Plants
	Dogweed, ashy
	Thymophylla tephroleuca
	E
	U.S.A. (TX)
	TX
	N/A
	 

	Flowering Plants
	Fringepod, Santa Cruz Island
	Thysanocarpus conchuliferus
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Townsendia, Last Chance
	Townsendia aprica
	T
	U.S.A. (UT)
	UT
	N/A
	 

	Flowering Plants
	Bariaco
	Trichilia triacantha
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	Clover, running buffalo
	Trifolium stoloniferum
	E
	U.S.A. (AR, IL, IN, KS, KY, MO, OH, WV)
	AR, IN, KY, MO, OH, WV
	N/A
	 

	Flowering Plants
	Clover, Monterey
	Trifolium trichocalyx
	E
	U.S.A. (CA)
	CA
	N/A
	 

	Flowering Plants
	Trillium, persistent
	Trillium persistens
	E
	U.S.A. (GA, SC)
	GA, SC
	N/A
	 

	Flowering Plants
	Trillium, relict
	Trillium reliquum
	E
	U.S.A. (AL, GA, SC)
	AL, GA, SC
	N/A
	 

	Flowering Plants
	Opuhe
	Urera kaalae
	E
	U.S.A. (HI)
	HI
	17.96(a)
	PCH

	Flowering Plants
	Crownbeard, big-leaved
	Verbesina dissita
	T
	U.S.A. (CA), Mexico.
	CA; Mexico
	N/A
	 

	Flowering Plants
	No common name
	Vernonia proctorii
	E
	U.S.A. (PR)
	PR
	N/A
	 

	Flowering Plants
	Vetch, Hawaiian
	Vicia menziesii
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	No common name
	Vigna o-wahuensis
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Viola lanaiensis
	E
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Warea, wide-leaf
	Warea amplexifolia
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Mustard, Carter's
	Warea carteri
	E
	U.S.A. (FL)
	FL
	N/A
	 

	Flowering Plants
	Iliau, dwarf
	Wilkesia hobdyi
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	No common name
	Xylosma crenatum
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	Yellowhead, desert
	Yermo xanthocephalus
	T
	U.S.A. (WY)
	WY
	17.96(a)
	 

	Flowering Plants
	A`e
	Zanthoxylum dipetalum var. tomentosum
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	A`e
	Zanthoxylum hawaiiense
	E
	U.S.A. (HI)
	HI
	17.96(a)
	 

	Flowering Plants
	A`e
	Zanthoxylum oahuense
	C
	U.S.A. (HI)
	HI
	N/A
	 

	Flowering Plants
	Prickly-ash, St. Thomas
	Zanthoxylum thomasianum
	E
	U.S.A. (PR, VI)
	PR, VI
	N/A
	 

	Flowering Plants
	Ziziphus, Florida
	Ziziphus celata
	E
	U.S.A. (FL)
	FL
	N/A
	 








� By regulation, the preparation of a biological assessment is required for “Federal actions that are ‘major construction activities.’” See 50 C.F.R. § 402.12(b) (1).  If listed species or critical habitats are likely to be affected by non-construction activities, the action agency may prepare a BE which provides the Services with an evaluation on the likely effects of the action.  See 66 FR 11202, 11210 (Feb. 22, 2001).  Because the proposed actions in this case are not major construction activities, EPA has chosen to prepare a BE.


� As the acting Federal agency, EPA is initiating formal consultation because the Agency has found that the proposed action may affect listed species.  See generally 40 C.F.R. §402.14(a).


Once the Services receive the complete initiation package, they are allowed 90 days to consult with the acting agency and 45 days to prepare and submit a biological opinion.  Formal consultation is completed 135 days from initiation.  


EPA initiated informal consultation with the Services in September 2007.  Informal consultation consisted of briefing the Services on the contents of the permit and requesting comment, discussing the design and contents of this BE including the approach using representative listed species as surrogates for the effects analysis, requesting species lists, requesting additional pertinent information from the Services, and discussing the permit issuance timeline.  EPA sent the formal consultation package with all required documents, including this BE, to the Services on May 7, 2008. 





�  No NOIs are required in the first six months after the permit becomes effective, given the large number of vessels expected to seek coverage in that time period.  Instead, these vessels would receive automatic authorization under the VGP.


� A large or medium cruise ship must not conduct monitoring if they will not discharge graywater within 1 nm from shore or if they will not discharge graywater between 1 and 3 nm from shore while moving at a speed of less than or equal to 6 knots. 


� More specifically, CWA section 502(8) defines “territorial seas” as “the belt of the seas measured from the line of the ordinary low water along that portion of the coast which is in direct contact with the open sea and  the line marking the seaward limit of inland waters, and extending seaward a distance of three miles.” 


� The following descriptions of aquatic ecosystems located within the action area were developed in cooperation with the U.S. Coast Guard.


� The information and analysis contained in this chapter was developed in cooperation with the U.S. Coast Guard.


� See 50 C.F.R. § 402.02


� See generally ESA Section 7 Consultation Handbook, 4-22.


� Stock assessment reports for all marine mammals can be found at http://www.nmfs.noaa.gov/pr/sars/species.htm.


� Primary constituent elements are physical or biological features essential to the conservation of a species for which its designated or proposed critical habitat is based on, such as space for individual and population growth, and for normal behavior; food, water, air, light, minerals, or other nutritional or physiological requirements; cover or shelter; sites for breeding, reproduction, rearing of offspring, germination, or seed dispersal; and habitats that are protected from disturbance or are representative of the species’ historic geographic and ecological distribution. (Endangered Species Glossary, www.fws.gov/nc-es/piplch/glossary.pdf). 


� US Environmental Protection Agency.1985. Ambient Water Quality Criteria for Ammonia, (EPA 440/5-85-001). January 1985.


� The permit conditions and requirements discussed in this evaluation are based on the March 31, 2008 version of the permits (VGP and RGP), formally submitted to the Office of Management and Budget.  The discussion of the provisions in this section are summaries of the proposed permits’ requirements.  EPA recommends that the Services review both the permits and fact sheets for complete descriptions of the permit requirements and conditions summarized herein.  EPA will contact the services if there are any substantive changes to these permits between these versions of the permits and those versions that EPA formally proposes.


� “Pacific Near Shore Voyages” means voyages by any vessels engaged in the Pacific Coastwise trade that travel between more than one Captain of the Port Zone, and all other vessels that sail from foreign, Atlantic, or Gulf of Mexico ports, which do not sail further than 200 nm from any shore, and that discharge or will discharge ballast water into a U.S. Pacific port.


� While limiting discharges close to shore, EPA recognizes that the oil and grease measures  listed in the proposed VGP may result in greater discharge volumes further from shore (i.e., greater than 3 nm from shore).  


� These practices are thought to reduce sediment concentrations in discharges, but may increase the conductivity associated with salinity.


� See section 6.3 for additional detail on EPA’s effects determinations.


� This project was supported in part by an appointment to the Internship Program at the Office of Water, U.S. Environmental Protection Agency administered by the Oak Ridge Institute for Science and Education through an interagency agreement between the U.S. Department of Energy and EPA.





