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PREFACE

The Clear Creek Gambusia Recovery Plan was devel oped by the Cear Creek
Ganbusi a Recovery Team an independent group of biol ogists sponsored by
the Al buquerque Regional Director of the U S Fish and Wldlife Service.

The recovery plan is based upon the belief that State and Federal conser-
vation agencies and know edgeabl e, interested individuals should endeavor
to preserve the Clear Creek ganbusia and its habitat and to restore them
as nuch as possible, to their historic status. The objective of the plan
is to make this belief areality.

The recovery team has used the best information available to them and
their collective know edge and experience in producing this recovery

plan. It is hoped the plan will be utilized by all agencies, institutions
and individuals concerned with the Clear Creek ganbusia and the Cear
Creek ecosystemto coordinate conservation activities. Periodically,

and as the plan is inplenented, revisions will be necessary. Revisions
will be the responsibility of the recovery team and inplenentation is

the task of the managi ng agencies, especially the Texas Parks and Wldlife
Departnment and the U S. Fish and WIdlife Service.

This conpleted Cear Creek Ganbusia Recovery Plan has been approved by
the U S. Fish and Wldlife Service. The plan does not necessarily
represent official positions or approvals of cooperating agencies and
does not necessarily represent the views of all recovery team menbers.
This plan is subject to nodification as dictated by new findings and
changes in species status and conpletion of tasks assigned in the plan
Coal s and objectives will be attained and funds expended contingent upon
appropriations, priorities, and other budgetary constraints.

Literature citations should read as foll ows:
U S. Fish and Wlidlife Service. 1980. Cear Creek Ganmbusia (CGanmbusia

heterochir) Recovery Plan. US. Fish and Wldlife Service, Albuquerque
New MEXicOo. 29 pp.
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PART |:
CLEAR CREEK GAMBUSI A

RECOVERY PLAN

| NTRODUCTI ON

The Clear Creek ganmbusia (Ganbusia heterochir) is a small, stocky species
in the Poecilildae. Mles are distinguished fromall other |ivebearing
poeciliids by a deep notch in the dorsal margin of the pectoral fin

The species occurs only in the headwaters of C ear Creek, Menard County,
Texas, and derives its comon nane fromthe creek.

A series of interconnected springs on the WIkinson Cear Creek Ranch
conprise the known range of the Clear Creek ganbusia. Conpetition
(genetic and environmental) wth nosquitofish (Ganbusia affinis) and
the possibility of losing the extremely linited geographic range of G.
heterochir threaten the long-term survival of this species. The fish
was first listed as an endangered species by the U S. Departnent of
Interior in 1967 and by the Texas Parks and Wldlife Department in 1973.

At the present time (1980), the Cear Creek Ranch is for sale, and although
the WIkinson fam |y has dermonstrated |ong-term concern for the species,
the concern of future owners cannot be predicted.

Wiat is known of Clear Creek ganbusia |ife history and ecol ogy may be
found in Hubbs (1971). An analysis of the effects of an attenpt in 1979
at habitat restoration has been initiated to test Hubbs' concl usions
regarding the interaction of the nosquitofish and C ear Creek ganbusia.

DESCRI PTI ON

The Clear Creek ganmbusia is a stocky gambusla with a netallic sheen
Scattered terminal dark marks on sone lateral or dorsal scales form
distinctive crescentic marks. There is no predorsal streak or caudal
speckling. Females have a pronounced anal spot.

Mal es exhibit the mpst distinctive attributes--see Hubbs (1957) for
illustrations. The deep notch in the dorsal margin of the pectora

fin of adult male G. heterochlr 1is unique among poecllilds (Hubbs and
Reynol ds 1957, Warburton et al. 1957). The gonopodi um has short
spines on ray 3, a pronounced el bow and separate distal elements on

4 long serrae and a sinple termnal hook on 4P, a pronounced blunt tip
and a rounded term nal hook on 5.



TAXONOM C STATUS

The Cear Creek ganmbusia was described formally in 1957. It was placed
in the Ganbusia ni caraguensi s species group by Hubbs (1957) but |ater
assigned to the Ganbusia nobilis species group by Rosen and Bail ey
(1962), Rivas (1963), and M nckley (1962), an assignment endorsed by
Peden (1975).

The | ong documented, historic hybridization with Ganbusia afflnls was
not shown to inpact the genetic integrity of Ganbusia heterochir by
Hubbs (1971).

DI STRI BUTI ON AND DESCRI PTI ON OF THE HABI TAT

The existence of Ganbusia heterochir was first docunented on February 22,
1953. On that date, Ganbusia heterochir, G affinis, and sone hybrids were
obtained by Oark Hubbs and Kirk Strawn while sanpling for the greenthroat
darter (Etheostoma lepidum) in WIkinson Springs on the Oear Creek Ranch,
16 kilometers west of Menard, Texas.

Upper Clear Creek consists of a series of |imestone springs (WIKkinson
Springs) originating fromthe Edwards Aquifer. Flowsin C ear Creek
averaged around 25 cfs in the early 1900's. During the drought period
of the md-1950's, the average flow dwindled to the 7.3 cfs recorded in
1956 (Brune 1975), and flows in the 1960's neasured 10-15 cfs. Although
no flow records are available for the 1970's from Clear Creek, flow
from nearby Ft. McKavett Springs, with a simlar flow pattern, was very
high (Brune 1975).

Upper Clear Creek has been altered extensively for irrigation and domestic
uses. Prior to 1900, a low, earth-concrete dam was built about 75 meters
downstream from the headsprings. Three additional dans were built down-
streamfromthe original damin the 1930's, pondl ng water tothe base of
each subsequent dam (Hubbs 1971) and flooding previously irrigated fields.

. Extensive collecting in Clear Creek in 1956 and 1957 nore precisely defined
i the geographic range of G. heterochir as the springfed, uppernost pool.
~ (Af ew individuals were obtained fromsmall springs within or adjacent to
the pool below the headspring dam) Ganbusia heterochir is a spring-dwelling
species restricted to that part of Clear Creek with clear, stenothermnal,
| ow pH (6.1-6.5) waters and abundant aquatic vegetation conposed nostly
of an endem ¢, undescribed norph of Ceratophyl!|um sp.

Because of the small area of the headspring pool (about 1 hectare) and
relatively large spring influx, suitable habitat for the Cear Creek
ganbusia is available throughout the pool. Below the first dam habitat
and species conposition change abruptly, with higher pH's (7.4-7.8),
greater tenperature fluctuations, Mriophyllum sp. replacing Ceratophyllum




sp., and Ganbusia affinis replacing G heterochir. In 1971, Hubbs reported
hybridi zatTon between G. afflnis and-G "heterochir and placed the major

zone of intergradationaround a breach in a deteriorating section of

the upper dam This breach occurred prior to 1956 and allowed G. affinis
continued access into the upper pool, a habitat fromwhich they were

formerly excluded by the dam  The original earth-concrete dam acted as

a barrier to winter mgrations of G. affinls into warmer waters of the
headspring pool, and thereby hel ped prevent genetic swanping of G heterochir
by G. affinis (Hubbs 1959, 1971).

HABI TAT REQUI REMENTS

The greatest abundance of Gambusia heterochir is found in stenothernal
waters with low pH. Ceratophyllumsp. (an aquatic plant), Hyalella texana
(an endem ¢ anphl pod) and Ganbusia heterochir are closely associated In
ascendi ng trophic sequence. In contrast, Ganmbusia affinis in Cear Creek
abounds in all eurythermal, relatively alkaline environnents containing
Myriophyl lumsp. and Hyal el | a azteca. Stocks of G. heterochir have been
malntained 1n the |aboratory under a variety of circumstances, but only

in the absence of G. affinis. Long-term survival of G. heterochir in

the wild can be assured only by naintenance of a substaniTal area under
environmental conditions inhibiting 6. affinis conpetition.

ASSCCI ATED SPECI ES

Cl ear Creek ganbusia cohabit the upper pool with the roundnose m nnow
(Dionda episcopa) and the greenthroat darter (Etheostona |epidun.
These small fishes have minimal environnental overlap. Dionda is a

n dwat er fish with omivorous food habits; Etheostoma and ganbusia feed
on small invertebrates such as Hyalella, but Etheostoma lives on the
substrate and ganbusia |ives near the surface” Two anurans (Acris
crepitans and Rana berlandieri) occupy the shores of the upper pool and
may occasionally feedonaquaticC invertebrates on the surface. Their
tadpol es inhabit the shores of the upper pool, but are herbivores.

A variety of potential predators which presumably feed on gambusia have

been recorded in Cear Creek. These include the |argemouth bass (Mcropterus
sal noi des), green sunfish (Lepom s cyanellus), longear sunfish (Lepoms

megal ofis), exotic redear sunfish (Lepons m crol ophus) and yel | ow bulThead
(Ictalurus natalis). Sem-aquatic snakes (Nerodia sp. and Thamophis sp.)
and bullfroes (Rana catesbei ana) have been seen along shore and Iikely feed
on ganbusia. These piIsclvorous vertebrates have a long history of occurrence
in central Texas and their predation would be a normal selective factor on
Ganbusia heterochir. Unless the habitat is seriously altered (e.g., renoval
of aquatic plants), the predatory activities of these vertebrates are not
expected to deplete the gambusia seriously. An apparently recent introduction




to Clear Creek is the rainwater killifish (Lucania parva), first collect-
ed in 1980. The rainwater killifish is a brackishwater species fornerly
known only from coastal waters and the Pecos River, but it is expected to
reproduce in Clear Creek. If the killifish reproduces and becones estab-
lished in Clear Creek, its inpact on G. heterochir cannot be predicted.
Both Lucania and G. heterochir occupy simlar niches and are likely to
conpete for food and cover.

REPRCDUCTI ON

The Cear Creek gambusia is viviparous (bears living young). Once

insem nated, females store spermfor several nonths, thus males need not
be present during much of the reproductive season (Hubbs 1971). In the

| ab at 25°C, each female produces up to 50 young every 42 days, depending
upon her size. In Clear Creek at the |ower tenperature of 20°C, the
estimated interbrood interval is 60 days. |In Clear Creek, females are
reproductive for 7 nonths (March-Septenber) and all stream reaches inhabited
by Clear Creek ganmbusia have pregnant females during the m dsumer
reproductive period. Factors limting reproduction are unknown, but

phot operiod, tenperature and food availability all influence fecundity
and length of interbrood intervals in poeciliids.

THREATS
1. Hybridization

Ganbusia affinis and the Cear Creek ganbusia hybridize where they
occur together (Yardl ey and Hubbs 1976). Hybrids are fertile; thus,
the genone of the endenmic Clear Creek ganbusia can be contan nated.
Hybridi zation may lead to two separate problens: 1) reduction in
recruitment of Ganbusia heterochir due to females carrying hybrids
and 2) conpetition for resources between hybrid and Cear Creek
ganbusia. If the latter problem exists, it could be critical because
fish hybrids typically display hybrid vigor and are likely to exclude
their parental species fromprinme environnments. Hybrids are nost
likely to result fromG affinis female x G heterochir nale matings
(Hubbs 1971). Therefore,” female G affinis, rather than G heterochir
females, carry most of the hybrid;, Teaving 6. heterochir females
free to bear the young of their own species. Because fenales store
sperm and males are very promscuous, It is unlikely that the time
spent by male G heterochir courting G. affinis will have a direct
adverse inmpact-on Cear Creek ganbusia recruitment.

2. Conpetition.

Although G heterochir can be maintained in a variety of environments
in the laboratory, the restriction to stenothermal waters in nature

suggests a biological factor, perhaps conpetition, as the major factor
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limting distribution. The mgratory novenents of Ganbusia affinis

at Clear Creek distinctly exacerbate conpetition. Ganbusia affinis
has a warmwvater preference. Thus, in winter they mgrate fromthe
eurythernal environnent to the stenothermal environment, i.e., towards
the headspring, where G heterochir is restricted. In sumer, the
reverse nmigration of mosquitofish occurs. During the winter primry
productivity is decreased and the fishes concentrate upstream

However, netabolic demands of the fishes are not altered substantially
because of the constant spring tenperatures, and at these tines of
increased popul ation densities, food resources appear to [imt population
Si zes.

A fish that mgrates fromthe streaminto the warmer spring waters
mai ntains an el evated netabolism and could continue grow ng through
the winter. Those fish that return to the stream during ambient
sumrer (warm) water tenperatures would have increased growth, (during
preceding winter) could produce nore young per brood and coul d reduce
their interbrood intervals nmore than nonmgratory individuals.

Al'so, recruitnent would be enhanced so that mgratory females of G.
affinis have about seven tines as many young annual |y as equival ent,
but nonmgratory, G. affinis females.

Devel opment .

The Clear Creek Ranch is currently for sale. One potential use of

the ranch would be resort housing. Resort housing could cause deterioration
of the headspring pool by construction, siltation or chem cal contaninants
and coul d cause eutrophic conditions.

4./ Dam deterioration.

Any devel opment of the area might result in removal of the earth-concrete
dam  Renmoval of this damwould permt invasion of the headsprings
by G affinis and probably elimnate G. heterochir.

The earth-concrete damwi |l maintain a Ganbusia heterochir environnent
isolated from major invasion by Ganbusia affinis; therefore, any circum-
stances that increase the rate of dam deterioration nust be avoided.
Two factors, besides age, seemto be involved: 1) Nutria were intro-
duced in the 1940's and proceeded to dig tunnels into the core of the
earth-concrete dam thus providing openings for piping (erosion), and
2) the expansions of the root systems of previously planted trees

and shrubs have split containment walls. Al so, because the damis
narrow (2-3 mwide), the root bases of large trees are not sufficiently
wi de to resist strong w nds and sone trees have bl own over, breaking
the containnent walls when they fell.




5. Recharge zone.

The Cear Creek gambusia habitat is obviously dependent upon a reliable

and substantial supply of spring water; therefore, it is essential
that the Edwards-Trinity Aquifer recharge zone remain undisturbed.
Most of the |ocal recharge zone appears to be in ranchland north and
west of the headspring. Although this areais likely to retain its
current use, any change affecting water quality and quantity could
have di sastrous consequences.

6. Runoff.

The watershed emptying into Clear Creek is extrenely linmited. Four
intermttent creeks are marked on the U.S.G.S. Clear Creek Lake

Texas (Menard County, 7.5 minute series 1:24,000; 1970) quad for the
Clear Creek area. FEach is about 1 kilometer |ong and has a basin of

about 1 knf. The effect of flooding on the headspring pool is
mnimal, because all four intermttent creeks enpty into Cear Creek
downstream of the head pool. The watershed of the upper pool is

about 10 hectares.

STREAM PERTURBATI ONS

Oiginally, Cear Creek was a clear springrun that freely flowed about
5 kmto its confluence with the San Saba River. Mst or all of the
stream was probably inhabited by springrun biota, i.e., Ganbusia
heterochir, Hyalella texana, Ceratophyllum sp. and associated organisns.
The followng description portrays the possible status of Cear Creek
bef ore hunan interverftion.

Cear Creek began as a series of springs along the base of a cliff (Fig.
1), flowed south about 200 nmeters with a nunmber of western springfed
tributaries (Fig. 2) contributing additional flow, enptied into a large

shal low pool, and then turned east for about 3.5 kilonmeters. Three hundred

meters east of the bend a large springrun entered fromthe north side.
The 3.5 km eastern flow meandered and spread over a variety of shallows.
Clear Creek then turned south again and flowed rapidly and precipitously
one kilometer to the San Saba River. Presently, Cear Creek has an

el evation difference of'about 15 neters from headsprings to confluence.
The first major change in the stream was construction of the earth-

concrete dam (Dam 1) that forns the present head pool. This dam may
have been built before the WIkinson Ranch was established in 1878,
but certainly before 1890. Abandoned irrigation ditches can still be

traced fromthe ends of the damto large flats a kilometer' downstream
Cultivated fields were irrigated by gravity flow until the 1930's, when
they were nostly flooded by water inpounded behind an earthen dam (Dam
2) constructed about 1.5 km downstream from Dam 1. This second dam



Fig. 1. Hap of the Cear Creek headwaters. Dots with trailing |ines designate
spring sources. A = type locality, B = areas where dam had broken; C =
old irrigated fields (presently inundated part now domi nated by Ganbusia
affinis); E = old honestead; F = eastern spring group. Damis between
A and B. ‘
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backed water up to the base of Dam1. Shortly afterward, a third earthen
dam (Dam 3) was constructed 1.5 km farther downstream from Dam 2. The
pool elevations of Dams 2 and 3 were simlar, resulting in occlusion
of Dam2. Even later, a fourth dam (Dam 4) was built 0.4 kilometers
downstream from Dam 3 and about 100 neters upstream from the present
location of US. Hghway 190. The large pool behind Dam 3 slowed stream
flow and flooded the previously irrigated fields with shallow water.
The resulting changes in habitat encouraged popul ation buildups of
eurythernal organisns that soon overwhel med the springrun fauna not
isolated upstream from Dam 1. During the 1930's, poplars were planted
on Dam 1 to provide shade for fishermen. Strong w nds toppled some of
the poplars, knocking down sections of the containment wall. In 1938,
the WIkinsons repaired and raised Dam 1 about 0.5 mand held the water
near crest level--previously the water |evel had been high only during
the irrigation season. The added water pressure exacerbated the problens
caused by toppled trees and resulted in nunmerous breaches in the dam
In the 1940's, i ntroduced nutria began tunnelling into the earthen damns,
culmnating in a serious state of dam disrepair necessitating renovation
of Dam 1 in 1979.

CONSERVATI ON_EFFORTS

To date, chief conservation efforts for the Cear Creek ganbusia have

been to maintain the status quo. The WIkinson famly has mnimzed any
activity detrimentally inpacting the fish in the creek. They have endeavored
to control nutria and to prevent brush and tree growth on the dam crest.

Despite these nmeasures, Dam 1 continued to deteriorate in the 1970's

until the future integrity of the G heterochir popul ation seened threatened.
An extensive repair effort was made August 27 - September 1, 1979. This
project was funded by the U.S. Fish and Wldlife Service and carried out -
by individual recovery team nmenbers and their associates. Three sections
of collapsed dam wal|l (each about 8 neters long) were rebuilt, holes

were filled and woody vegetation was removed. This action reduced water
flow through the dam by nore than 80% and has hel ped to ensure separation
of the two fishes for at |east a decade. The mjor breach through Dam 1
was bl ocked so that G. affinis immgration ceased on August 29, 1979.
Plans are underway to monitor the upper pool to determne what transpires
now that immgration has ceased.

During repair, the upper pool was |owered to a |evel near that of the
mddle pool. A substantial decrease in the outflow of the |arge east
bank spring inmediately downstream from Dam 1 was noted, suggesting a
conmon aqui fer source.

A dye test admnistered after dam repair showed m ninmal dam di scharge.
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PART ||
RECOVERY

The ultimate goal of the Recovery Plan isto secure survival of the

Clear Creek ganmbusia and its natural environment. This goal should
result from inplementation of the Recovery Plan proposed below. As

the plan is inplemented, the Fish and Wwildlife Service, wth assistance
fromthe Recovery Team wll recommend appropriate reclassification

under Section 4 of the Endangered Species Act. The species could be
considered for reclassification to threatened status when the C ear

Creek headsprings habitat has been protected through purchase or easenent.
However, because of the extrenmely limted distribution of G. heterochir,
it may never be delisted conpletely.

RECOVERY QUTLI NE

Primary goal: Assure the survival of the Cear Creek gambusia
(Ganbusi a heterochir) through inprovenent of its status.

1.0 Maintain and enhance the existing Clear Creek gambusia popul ation
and its habitat.

1.1 Identify individual and popul ation needs.

1.11 Conpetition with ¢. affinis
1.12 Prey species biology

1. 13 Reproductive variabl es

1.14 Predation

1.15 Survivorship

1.16 Diseases and parasites

1.2 ldentify habitat requirenents.

.21 Map O ear Creek topography

22 Substrate and sedinent distribution

23 Seasonal changes in chenmistry and tenperature
24 Seasonal distribution of aquatic plants

25 Seasonal distribution of fishes

.26 Seasonal distribution of other organisns

.27 Determine habitat requirements

PR R R R

1.271 Prepare maps
1.272 Analyze rel ationships
1.273 Define seasonal habitat requirements



1.3 Manage C ear Creek ganbusia.
1.31 Monitor existing population and habitat.

1.311 Establish monitoring procedures and schedul es
1.312 Prescribe renedial activity in case of need
1.313 Recommend changes in listed status of Cear Creek

ganbusi a as appropriate

1.32 Maintain a captive population of Clear Creek gambusia.

1.4 Manage Clear Creek for the perpetuation of the Cear Creek ganbusla.

1.41 Protect Cear Creek ganbusia habitat.

1.411 Protect the headspring area
1.412 Omnsite security
1.42 Restore the original habitat conditions
1. 43 Recommend essential habitat
1.44 Designate critical habitat

2.0 Produce information for public consunption.
2.1 Information panphl et
2.2 News rel eases

3.0 Law enforcenent.

3.1 Status
3.2 Habitat integrity’

10



RECOVERY QUTLI NE NARRATI VE

Recovery Goal: Assure the survival of the Cear Creek ganbusia (Ganbusia
heterochir) through inprovement of its status.

1.0 Maintain and enhance the existing Clear Creek ganbusia popul ation
and its habitat.

The only known natural population of the Cear Creek ganbusia inhabits
Cear Creek. The recovery teamrecomrends that the first priority

for recovery be acquistion of management rights of the property
fromthe present owners by purchase or easenment. |f the environment
remains in the present status, the survival of the species seens
likely. Nevertheless, the exceedingly small geographic range is of
great concern because one mnor environental change coul d exterm nate
the species.

1.1 ldentify individual and popul ati on needs.

In addition to securing managenent rights to Cear Creek, biology
and ecology are also essential to its recovery. A data base

of current biological information is vital in case unforeseen
adverse events necessitate rapid managenent actions.

1.11 Conpetition with G. affinis

Extensive involvement of G affinis as a threat to 6.
het erochir nmandat es comparative studies to ascertain
Interactions between the species in critical areas of
feeding and reproduction.

Al though G. heterochir and G affinis replace each other
in Clear Creek, the basis for the conpetition is not under-
stood fully. Since G. heterochir lives in the same

envi ronment as Hyalella texana and G affinis with H.
azteca, it is possible that these &ertebrates are-the
respective preferred foods. However, each fish species
my nerely live with the appropriate prey species and
woul d eat the other species of Eyal ella, if it were
equal |y available. Tests shoul e run to determne
food preferences. Sinmlarily, G. affinis eats a larger
fraction of insects than_G heterochir, and tests should
incorporate effect of insect availability on the diets
of the fish.

Conpetition can involve space as well as food. Ganbusia

mal es are known to be territorial and exclude conspecific
mal es.  Tests should be conducted to determne if male

G affinis attenpt to exclude G heterochir from established
territories, and vice versa. Because G heterochir males
are larger than those of G. affinis, tests should al so

11



determne if male G. heterochir routinely exclude G.
affinis mles frombreeding sites. Sinilar tests shoul d
be done with fenales.

Territorial interactions can involve feeding territories
as well as reproductive exclusion. Therefore, tests
shoul d include experinents on territoriality under a
variety of food availabilities. These tests should be
run under headspring environnmental conditions.

1.12 Prey speci es biol ogy

g%alella spp. conprise a mgjor portion of the diet of
usia spp. in Clear Creek. Little is known of the

biology of the two species of Hyalella in Cear Creek

Know edge of the factors limting each species could permt
m nor environmental adjustments favoring a particular
Hyal el | a population density and, consequently, an increase
In growth and abundance of the predatory gambusia species.

1.13 Reproductive variables

Al though the size-related fecundity of Cear Creek ganbusia
has been ascertained, the interbrood interval is still in
question. The interbrood interval has been ascertained in
the laboratory wthout influence of direct natural sunlight
at 25°c, but the anbient spring water tenperature is
consistently 20°C. Ascertaining the interbrood interva

at 20% woul d help to predict the available rates of
recruitment of young.

Beause Fy hybrids are generally considered to be vigorous,
the primary inpact of Fy may be as preferred mates.

The reality of this generalization, with respect to the
hybrid ganbusia in Cear Creek, should be neasured by
discrimnation tests.

1.14 Predation

Resi dent piscivores are assuned to-consume G. heterochir
and G. affinis when available. The significance of
predation as a survival factor for the Cear Creek
gambusia is unknown. Therefore, the degree of utilization
and selectivity by predators for prey ganbusia should be
determ ned through appropriate research.

1.15 Survivorship

Little is known about survivorship curves for Cear Creek
gambusia. Mrtality rates for each life history stage should
be determ ned and the information incorporated into a plan
for reducing nortality.
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1.16 Diseases and parasites

No data are available on the diseases and parasites

of Cear Creek ganbusia. As the species occupies limted
space, an epidemc could seriously inpact survival potential
Advance know edge of the diseases and parasites of O ear
Creek ganbusia could be of significance in containing an

epi dem ¢

1.2 ldentify habitat requirenents.

Val uabl e baseline data for protection and enhancenent of the
C ear Creek ganbusia popul ation woul d be gained froma survey
of physical, chemcal, and biotic features of the habitat in
relation toabundance of the fish. Prelinminary data of this
type (Hubbs 1959, 1971) have already contributed significantly
to recovery efforts. However, conditions have changed since
Hubbs' original surveys, and an updated analysis would allow
more confidence regarding predictions of the inpacts of envir-
onment altering activities.

Data fromthe follow ng studies on upper Cear Creek should be
subjected to an anal ysis of covariance between habitat variables
and abundance of Cear Creek ganbusia. Data should be gathered
from random sanpl e quadrants in a grid across the study-area.

1.21 Produce a detailed map of Cear Creek

Map salient topographic features such as bottom contours
and water depth

1.22 Distribution of base |evel substrates and overlying
sediments in upper Cear Creek

Sanple grid quadrants to nmeasure conposition and distribution
of base substrates and overlying sedinents.

1.23 Seasonal changes in water tenperature and chemistry

Take a water sanple from each quadrant twice in each
season for one year. Measure pH, 0, concentration
total phosphates, total nitrates, hardness and

met hyl orange, phenol pthalein, and total alkalinities.

1.24 Seasonal distribution of aquatic plants

For each grid sanpled in 1.23, and at the sane tine
interval s, estimte or neasure percent coverage
for each species of aquatic nacrophyte.

13



1.25

1.26

1.27

1.3 Manage

Seasonal distribution of Cear Creek gambusia and ot her

fishes

Sanpl e the quadrants with m nnow traps twice in

each season for one year. In addition toparameters
identified in 1.24 and 1.26, include tine of day,

air and water tenperatures, cloud cover, and

size, sex and nunbers of each fish species.

Seasonal distribution of other biota

Wiile gathering other data for this section of

the plan, make observations, preferably quantified,
on other organisnms, such as primary prey species,
of the Oear Creek ganbusia.

Det erm ne seasonal habitat requirenents

1.271 Prepare nmap6

Map seasonal variations of habitat conponents
identified in 1.22 - 1.26 above.

1.272 Analyze rel ationships

Rel ate seasonal habitat variables to G. heterochir
abundance by appropriate anal ysis, covariance or

ot her procedures.

1.273 Define seasonal habitat requirenents

Ascertain upper, |ower and optinal |evels of

seasonal habitat variation necessary for maintaining
G. heterochir. This is to be done with a particular

view toward establishing nmanagement guidelines
for habitat manipulation, should the need arise,

toensure G. heterochir abundance. Such guidelines

are al so needed to eval uate proposed habitat
modi fications with respect to their anticipated
effects on essential G heterochir habitat.

O ear Creek gambusi a.

1.31

Monitor existingpOPtlation and habitat

Popul ation monitoring provides a neans of assessing the
wel | -being of a species and gives feedback on the success

of managenent techniques. To manage C ear Creek gambusia

14



properly, the population must be nonitored periodically
and the viability of the species in its required habitat
determ ned. Therefore, the Cear Creek ganbusia and its

habi t at

must be nonitored at least twice annually. If

remedi al managenent procedures are found to be necessary,
the monitoring schedule should be nodified to obtain
the data required for proper evaluation of the technique

applied

Monitoring efforts shoul d not exceed four times annually.

1.311

1.312

1.313

Establish nonitoring procedures and schedul es

Sanmpl e the headpool at Clear Creek at least in
February and August. Use minnow traps to nonitor
t he ganmbusi a popul ation.

Use equi pnent and techni ques described by Hubbs
(1971).  Standard minnow traps lined with plastic
netting (1 nm mesh) to contain snall ganbusia and
baited with dog food have the best catch rates.
Traps set longer than 6 hours do not seemto
contain additional fish. Cannibalismin the
traps appears mnimal as only two of the many

t housands of analyzed stomachs contained smnal
ganbusia (Hubbs 1971).

Prescribe remedial activity in case of need

Wien routine nonitoring reveals occurrence of any
probl ematic changes in the popul ation status of

the Clear Creek ganbusia or its habitat, take
appropriate renedial actions imediately to correct
or alleviate the problem Managenent guidelines
established as a result of 1.273, above, should
facilitate the actions.

Recommend changes in the listed status of Clear Creek

ganbusia as appropriate

The prime objective of this plan is to prevent the
extinction of the Cear Creek gambusia and then to
secure its survival. Achievement of this objective
i nvol ves providing a secure habitat for the species.
Once Cear Creek has been appropriately protected

t hrough purchase and/or easenent and the habitat
restored to natural conditions, the status of C ear
Creek ganbusia may be considered for reclassification
to threatened. Linmited geographic range of the
species may preclude eventual delisting of the

speci es, however.
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1.32 Maintain a captive popul ation of Cear Creek ganbusia

Protect the Cear Creek ganmbusia from possible catastropic

loss in its natural habitat by maintaining a captive

gene pool at a proper facility. Dexter NFH is the best

facility for holding and maintaining a captive popul ation

of Cear Creek ganbusia. Some of these captive-held individuals
can be used in |aboratory studies.

1.4 Manage Clear Creek for the perpetuation of the Cear Creek ganbusia

Managenment of the headspring pool is the key to the surviva
of G heterochir. Due to the linmted distribution of this
gambusia, protection of this single habitat may be enough to
assure its survival. O course, protection of the habitat
shoul d include the aquifer that discharges atCear Creek
Springs, the aquifer's recharge, zone and the headspring pool

1.41 Protect Cear Creek ganbusia habitat

The only known habitat of the Clear Creek ganbusia is
Clear Creek on the WIkinson Ranch near Menard, Texas.

The Wl kinson famly has owned the ranch and stream

for approximtely a century--through four generations.
During this timethe stream has undergone several changes,
but protection of the headspring pool has allowed surviva
of the Cear Creek gambusia.

1.411 Protect the headspring area

The WIkinson famly has nanaged the headspring area
responsibly in the past, and an agreenent maintaining
the present condition of the headspring and dam woul d
assure protection of the headspring habitat for the

i medi ate future.

One neans of insuring the longterm protection of the
Clear Creek ganbusia is entering into a managenent
agreement with the property owners through purchase
of managenment rights. The preferred managenent
agreement woul d be a conservation easenent; the
easenent woul d allow the owners to retain property
rights to and all uses of the headspring conpatible
with conservation of Clear Creek gambusia. For
exanpl e, once water has passed through the head-
spring pool, it could be used for other purposes,
including recreation and irrigation.
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The | ess-preferred managenment alternative is fee sinple
purchase of the headspring area. Fee sinple purchases
woul d allow total managerial control of the habitat.
However, the major resource of the ranch is its water
and, therefore, purchase of nost of the ranch may be
necessary to acquire the headspring.

1.412 Onsite Ssecurity

Once a managenent agreenent has been reached with
owners of the headspring, security to naintain

its present integrity will be necessary. Protection
of the habitat will consist of maintenance of Dam
1 and prevention of any adverse alteration of the
pool. Care also will be needed to prevent the
introduction of any additional fish or plant

species to the pool. The anmount of security
necessary for the headspring pool is anticipated

to depend strongly upon the disposition of the
downstream portion of the stream It may be
possible to arrange for one or nore nenbers

.of the Wlkinson famly to remain living close to
the spring and to continue the long term protection
they have provided this area, perhaps through a
grazing lease. This option should be discussed
with the Wlkinson famly.

1.42 Restore the original habitat condition

This phase of- the recovery is dependent upon 1.412. If
the entire streamis not protected, but only the headspring
pool, Dam 1 should be retained. But if the entire stream
is protected, the Cear Creek gambusia can be restored

to the entire reach by elimnation of the [ower three
dans. Renoval of Dam 1 can be considered after the

| ower three dams are renoved, if it is determ ned that

t he headspring pool population could survive this change.
This action would revert the entire 5 km of stream back
into a spring streanrun habitat, would allow for the
successful competition of G heterochir with G affinis
and likely woul d eliminate most Of the exotic-predators
previously mentioned. Elimnation of the dans woul d
expose expansive nud flats that should be seeded and
planted with trees as soon as possible to prevent erosion.
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1.43 Reconmend essential habitat

The Endangered Species Act provides for the protection of
habitat critical to the survival of an endangered speci es.
Present regulations require consideration of habitat presently
occupi ed by the species, unless other areas are necessary for
the species' conservation, recovery and survival. The entire
reach of Clear Creek fromits headspring to the confluence
with the San Saba River should be considered as essentia
habitat for the Clear Creek ganbusia

1.44 Designate critical habitat

Once an area has been proposed as critical habitat in

the Federal Register, comrents received, public hearings
hel d and the proper environnental and econonm ¢ assessnents
completed, the Secretary of the Interior has the option
to declare the area Critical Habitat for the species.
Designation of Critical Habitat will provide the ful
protection afforded by the Endangered Species Act.

2.0 Provide information for public awareness.

Funds shoul d be expended to informthe public of the Oear Creek
ganbusia, its survival problenms and recovery efforts.

2.1 Information panphl et

Information relative to the taxonony, biology, distribution
and habitat of Cear Creek Ganmbusia should be presented in
such a manner to enhance the public's awareness of endangered
species in general, and this endangered species in particular
An information panphlet facilitating the acconplishnent of.
this objective should be prepared and revised periodically.

2.2 News rel eases

Newsworthy events regarding the Cear Creek gambusia preservation
and recovery efforts should be publicized by preparing and
di ssem nating appropriate, timely news releases.

3.0 Law enforcenent.

The Clear Creek ganbusia is currently protected under Federal and
Texas laws. Enforcement agencies should be provided infornation
relevant to identification and to |egal status of the organism its
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distribution and naintenance of its habitat integrity so that overt,
covert or unintentional actions by individuals or projects have no
del eterious effect on the species or its habitat.

3.1 Status

Enf orcement agencies (Federal and State) will be kept informed
of the legal,status of the Clear Creek ganmbusia and its habitat
according to Federal and State |aws. Assistance will be rendered

to these agencies so that they may properly identify the species
and know where it occurs.

3.2 Habitat integrity

Those agencies with jurisdiction over project activities which
could nmodify the existing habitat in any way should be kept
informed of the status of the Cear Creek ganbusia, its distri-
bution and its needs. Section 7 consultation requirenments
mandate that Federal project specifications preclude any adverse
effect on listed species. Protection of the species is a

joint responsibility of the US. Fish and Wldlife Service
and the State of Texas.
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PART 111 - | MPLEMENTATI ON SCHEDULE

|
11 | Diseases and parasites/ 1.16

! I ! ] |RESPONSIBLE AGENCY | FTSCAL YEAR COSTS | COMMENTS
JENERAL | PLAN TASK | TASK # | PRIORITY # | TASK | FWS | OTHER | (EST.) |
'ATEGORY| | | | DURATION |REGION] PROGRAM| | FY83 | FY84 | FY85 |
Y (2) | 3) | %) (5) | 6) 1 (6a) | () | (8) | I I (9)
| | | | |
VB | Maintain and enhance | 1.0 | 2 2 yrs. 2 ngnt . TPWD* 15,000]15,000|composed of
| popul ation and habitat]| | |tasks 1.0 to
| | [1.16.
I _ . I | I | I
13 | Species requirenments 1.1 | | | |
| | | | | |
110 | Competition with G | 1.11 | I I I
affinis | | | I |
I | | | | |
13 | Prey species biol ogy 1.12 | I I I
I I I I I
17 | Reproductive variablesl 1.13 | 1 | |
| I I | |
19 | Predation 1.14 | | |
| | I I I
17 | Survi vorship | 1.15 | | |
| | |
I | |
| |
|
I

13 | Habitat requirenments | 1.2 | 3 2 yrs. 2 ngnt . TPWD 15,000|15,000/ Conposed of

| | | | tasks 1.2 to
16 |Map Clear Creek | 1.21 | | 1.27

| | |
13 | Substrate and sedinentl 1.22 |

| distribution
|
13 | Seasonal changes in

I

| 1.23
‘ chem stry and tenp. I

|

|

!
|
I I
I I
| I
I l
I I
I I
I I
! |
| |
I I
I |
I I
| I
I I
I I
I I
| I
I I
I I
I I
| I
I I
I |
I |
| !
I I
| I
I I
I I
I I

*Texas Parks and W/ldlife Departnent



PART II1 - IMPLEMENTATION SCHEDULE CONT.

, : ] I |IRESPONSIBLE AGENCY | FISCAL YEAR COSTS | COMMENTS:

SENERAL | PLAN TASK | TASK # | PRIORITY # | TASK |FWS | OTHER | (EST.) ]

CATEGORY| I | DURATION |REGION|] PROGRAM| |"FY83 | FY84 | FY85 |

(1) | (2) | (3) (4> | (5) I (6 | thaY | 7Y | (8Y | 1 I ray

13 | Seasonal distribution | 1.24 | | | | | I
| of aquatic plants | | | | | | |
| | | | | | | |

I3 | seasonal distribution | 1.25 | I | I I
| of fishes | | | | | |
I | | | | [

13 | Define habitab re- | 1.27 | | | [
| quirements | | | | |
| | | | | : | :

M3 | Manage Clear Creek | 1.3 3 | ongoing | 2 mgmt. | TPWD 10,000| 5,000|Composed of
| gambusia | | | | . |tasks 1.3 to
| | | | | l1.32. :

M3 | Monitor population | 1.31 | | | ‘ |
| and habitat | | | | | | |
| | | | | | | |

M3 | Establish monitoring | 1.311 | | | | | |
: procedures & schedules} { ! : = : {

M3 : Remedial activity | 1.312 : | | : : :

| | |

03 : Reclassify statu» ’ 1.313 : { = I } :

M1 | Maintain captive pop~ | 1.32 | | | | | I 1.27
| ulation | | | | | | |
| | | | | | | _

A3 | Manage Cleark Creek | 1.4 3 | ongoing | 2 mgmt. | 110,000{10,000| Composed of
| | I | | | | tasks 1.4 to
| | | | | I | 1.44.

A2 : Secure protection : 1.41 { { : } ' }

A2 | Secure headspring areal 1.411 | I | ! ! !




PART [11 =~ | MPLEMENTATI ON SCHEDULE CONT.

| [ | | [RESPONSIBLE AGENCY | FI SCAL YEAR COSTS | COMMENTS
CGENERAL | PLAN TASK | TASK # | PRIORI TY # | TASK | FUsS [ OIHER | (EST.) |
CATEGORY1 | | | DURATION |REGION| PROGRAM| | "FY83 T FY84 T FY85 |
) | (2) II (3) I| (4) I (5) |I (6) II (6a) | (1) | (8) I| I | &)
I I I I
VB Restore original 1.42 | | | I | | I I
habi t at | I | I I | | I
| I | | I | I |
03 Recommend criti cal 1.43 | | I | | | I |
habi t at | I N | I |
I | I | I I | I
03 Designate critical 1.44 | | | . | | | | |
habi t at | | | I | I | |
I | | I I | I |
01 Public information 2.0 | 3 | ongoing | 2 | educ. | TPWD | 2,000] 2,000} Composed of
| | | I I | | |tasks 2.1 to
| I I | l 12.2.
01 | I nformation panphl et 2.1 | | I I | | |
| | | | I | I |
01 - News rel eases 2.2 | : { II : : {
| E I
02 Law enf or cement 3.0 | | | I | | | | Conposed of
I I I I I | (tasks 3.1 and
02 | Status 3.1 | I | | I I | 3.2
| I I I I | | I
02 | Habitat integrity 3.2 | I | | I I | I
I I I | I | I I
I | I I I | I |
I | I I | | | |




Province% Ministry of British Columbia
British Columbia Provincial Secretary fF)’fol\{'”C'al '\gUS_»Iedl{m
and Government Services arliament Buildings

) Victoria
PROVINCIAL SECRETARY British Columbia

vav 1X4

April 30, 1980

Admin.
ACTION

A_\cting Regional Director,. _ FILE_&PE_QS"‘—’-L:;J"'

United States Dept. of the Interior, = . ]
FishansWildlife Service, e Plons
P.O. Box 1306,
Albuquerque, New Mexico 87103

Dear Sir,

1 have read your “Technical Review Draft of the Clear Creek
Gambusia Recovery Plan” with considerable intcres t.

COMMENT

Your recommendations are exactly the sort of things | have
wanted tw see done. | have long desired to see the lower dams
des troyed.

As one of the discoveri?'e:a—s of the amphipod Hyalella texana, |
would like to see more research on this form. It may also be
similarly restricted and threatened in Clear Creek, but its
taxonomic and systematic relationships with other amphipods In
nearby springs needs study. | once s tartcd some experimental
hybridization studies on these amphipods but had to abandon
the work. In any case, | believe that Clear Creek gambusia
and Hyalella texana are part of thesameecological package
needing study and protection in Clear Crock.

T hadhopedtogetto Dexter, New Mexico to see your facility
but have not yet managed to work this in.

Sincerely,

Alex E. Peden,
Curator of Aquatic Zoology

AEP/1jm :«t::g:{,?az
MY 680



ADURESS ONLY THE DIRCCTOR,
1151 AND WILDLIFE SERVICE
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United States Departiment of the Internior

FISHL AND WILDLIFE SERVICE
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WASI | INGTON, DG, 20240 '7[; e
End. Spy R- ‘ - .
Cnordmnmr + __'_ .:. N -
In Reply Refer To: Memt. ¥ _ .L";'!TN__-_
FWS/OES 310.6 Sec. 1 [l L R SE
e+ 3 1e8g
Memorandum Admin,
ACTION
To: Regional Director, Region 2 i
Act ing Associate FILE !
From: Director
Subject: Comments on Technical Review Draft, Clear Creek Gambusia

Recovery Plan

we offer the following comments on the above subject Recovery Plan:

(1)

(2)

(3)

(4)
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A disclaimer sheet, as shown in the “Endangered and Threatened
Species Recovery Planning Guidelines,” should be added to the plan
immediately after the Title Sheet. The following words should be
added : “Goals and objectives will be attained and funds expended
contingent upon appropriations, priorities,- and other budgetary
constraints.”

When the next updating of the Implementation Schedule is made, you
should evaluate actions and reassign priority numbers for each action
(task) to coincide with the following criteria:

Priority One = those tasks necessary to prevent extinction,

Priority Two - those tasks necessary to maintain the current
population;

Priority Three = all other actions necessary for complete recovery.

Paragraph 2, page 1 ~ the last line should read “Texas Parks and
Wildlife Department” not Commission.

Paragraph 3, page 1 should be rewritten to clarify the problem and
explain what kinds of potential activities or developments would
result in threats to the species.

£
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(5)

(6)

(7)

(8)
(9)

(10)

(11)

(12)

(13)

Team recommendations should not he included in the plan. Eliminate
the last sentence, paragraph 3, page 2 (Taxonomic Status). Likewise,
references to recommendations should be reworded to make them state-
ments or be eliminated in the following items: 1.0, 1.1, 1.11, 1.23,
2.0, 2.1 and 2.2.

Page 6 - It was stated there has been an introduction of rainwater
killifish (Lucania parva) into Clear Creek. What are the ecological
implications of this? If the implications are unknown or believed
to be significant, this information should be outlined and the appro-
priate studies should be included in the recovery step-down outline.

Page 15 = Change delisting (line 6) to reclassification. Would it
be reasonable to assume that if the Clear Creek aquifer and the
entire reach of Clear Creek were secured, and a stated population
level was maintained that the species could be delisted, with con-
tinued population monitoring?

Pages 16-17 - Reorganize outline as noted in attached xerox copy.

Page 18, Item 1.0 - Would management agreements be viable alternatives
to acquisition for habitat protection?

Page 23, Item 1.121 - The second sentence should be written as fol-
lows: “Seasonal maps should be made which integrate information from
the following studies:”

Page 27, Item 1.14 = What is the minimum number of individuals needed
for captive propagation? What is the ultimate size of the captive
population to be maintained? This should be stated.

Page 28 and 30, Items 1.211 and 1.213 - Is it necessary to purchase
the ranches in question along Clear Creek in their entirety or just
portions of the watersheds? Descriptions of individual acquisition
parcels should be included and described as specifically as possible
(be it through purchase, easement, management agreement, etc.). Pri-
orities of acquisition should be indicated for parcels according to
priority system outlined above.

Page 30, Item 1.22 - If the status of G. hcterochir _was in question
prior to 1953, what is the basis for the belief that the species

occurred along the entire reach of Clear Creek? What prevented hy-
bridization with G. affinis _and what would prevent hybridization if
the stream is returned to its historical condition (i.e. removal of
the dams)? The effect of dam removal on interspecific competition

is unclear to the reader from discussions on page 3 and 6. If the
answers to some of these questions or the impact of this action is
contingent on research findings, this should be stated. 1In refer

ence to page 15, would not a return of the species to its original
range lead to delisting?



We hope these comments will assist you Ln preparing an Agency Review Draft.
Please send us five copies for review and comment.

Attachment
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Austin, Texas 78744
October 22, 1980 RD .
e DRDe . oe
AFA
ARW
Mr. Jerry Stegman —AEY
Acting Regional Director Ccas
U. S. Fish and Wildlife Service o L e
P. 0. Box 1306 XK')“*_"'-"\’ =&
Albuquerque, New Mexico 87103 ——
Dear Mr. Stegman:
This is In response to your letter of September 2, 1980, SE, requesting this
Department to review the draft Clear Creek Gambusia Recovery Plan for agency
CENT compliance and technical accuracy.
MMEN’

3 The Wildlife staff has reviewed the document and recommends those changes
: shown in the returned draft be made.

The explanation provided is inadequate for retention as a threatened species.
The ultimate goal as stated on page 9 would not remove the species from a
threatened status even if all provisions of the recovery plan were accom-
plished. If a species is restored to its former distribution and probable
population parameters, can it not then be considered recovered? The ultimate
goal of all recovery plans should be recovery to include delfsting.

Funding levels shown in the draft do not provide the estimated costs of the
recovery plan to be borne by each of two agencies: U, S. Fish and Wildlife
Service or Texas Parks and Wildlife Department.

Thank you for allowing the Department to comment on this draft recovery plan.

Sincerely,
/I% /44 o
RLES % VIS N
Executive Director (j?$§Q{%§
CDT:FEP:aeh xT
\:JJO s‘lg(':‘l
Enclosure '2"\ _ F?:EC?NQO
\ ’ ’
27 Q(J\ 'z'l %



Al

A 2.

A 3.

Replies to Coments

Agreed and incorporated into recovery plan.

(1) Included.

(2) Priorities assigned and included in Part 111,

(3) Corrected.

(4) Rewritten and clarified.

(5) Corrected.

(6) Appropriate explanation included.

(7) Status of G. heterochir will be reevaluated periodically

as provided in Section 4 of the Endangered Species Act.

(8) Qutline appropriately reorganized.

(9) Conservation, or managenent, easenent is an alternatrive
to fee sinple purchase.

(10) Changed accordingly.

(11) Definitive population nunmbers cannot be realistically
applied to species with life cycles simlar to poeciliids.

(12) Appropriate changes and additions included.

(13) Appropriate explanation was included in text.

It cannot be assumed that G heterochir will be delisted even if
all of the goals and objectives of the recovery plan are achieved.
The very linmted distribution of this species may never allowit to
be conpletely delisted. However, protection of the headspring pool
shoul d provide enough protection to allow it to be downlisted to

Thr eat ened.



