
The Mona Passage between Puerto Rico 
and the Dominican Republic in the north-
eastern Caribbean is an area long known 
for its strong and shifting currents, abun-
dant marine mammals and fi sh, and pirates 
and smugglers. All are there because the 
Mona Passage is an area of shallow banks 
over which a vigorous exchange of waters 
takes place between the Atlantic Ocean 
and the Caribbean Sea. The Mona Passage 
is also the site of a devastating earthquake 
and tsunami that hit western Puerto Rico 
in 1918, and the site of frequent small 
earthquakes. Prompted by the likelihood 
of further tsunamis and earthquakes, the 
U.S. Geological Survey (USGS), the 
Woods Hole Oceanographic Institution, 
and the National Oceanic and Atmos-
pheric Administration (NOAA) undertook 
the task of mapping in detail the sea fl oor 
under the waters of the Mona Passage, to 
identify active faults and submarine land-
slides and to better understand their under-
lying causes.

Mapping of the sea fl oor was carried 
out aboard the NOAA ship Nancy Foster 
between March 14 and 26, 2007. The 
data were collected by using a Simrad 
EM-1002 multibeam-sonar system in wa-
ter depths of 50 to 1,000 m. Multibeam-
sonar systems emit acoustic (sound) 
energy in a fan shape that sweeps over 
a swath of sea fl oor as the ship moves 
forward. The time it takes for echoes to 
return to the system is used to calculate 
the depth to closely spaced points within 
overlapping swaths. During the March 
cruise, data were processed in near-real 
time to create a 30-m grid (in which all 
the measurements within each 30- by 30-
m cell were averaged to a single value) 

New Bathymetric Map of Mona Passage, Northeastern Caribbean, 
Aids in Earthquake- and Tsunami-Hazard Mitigation
By Uri ten Brink

Perspective view of 
the bathymetry of the 
Mona Passage, look-
ing eastward toward 
Puerto Rico. Depths 
indicated by color, from 
red (shallowest) to 
purple (deepest); black 
indicates sea fl oor not 
mapped during this 
study. Small islands 
are outlined in white to 
make them more vis-
ible. Vertical exaggera-
tion, 6:1; illumination 
from northeast. 
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     Scientists returning 
to the ship after a visit to 
Mona Island. The island, 
with its steep cliffs and 
fl at top, is in the back-
ground. Photograph by 
Kelly Carignan.
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over about 4,200 km2 of the sea fl oor. 
These data were added to multibeam 
bathymetric data collected previously by 
the USGS and NOAA in deeper waters to 
produce an image of sea-fl oor topography 
over a broad area (totaling approximately 
164,200 km2) around Puerto Rico and 
the Puerto Rico Trench. (Information 
about some of the earlier mapping is 
available in the article “Mapping of the 
Puerto Rico Trench, the Deepest Part 
of the Atlantic, Is Nearing Completion” 
in Sound Waves, October 2003, at URL 
http://soundwaves.usgs.gov/2003/10/
fi eldwork.html.) To aid with interpreta-
tion, the data were also entered into a 
geographic-information-system (GIS) 
database, which includes additional types 
of data, and were displayed as three-
dimensional surfaces.

First results show a rift zone that ex-
tends westward from southern Puerto 
Rico and overprints an older and partly 
eroded tilted-block structure. This rift 
and an additional fault system extend-
ing westward from northwestern Puerto 
Rico are probably the only currently ac-
tive faults. The map also unexpectedly 
revealed abundant evidence for concen-
trated water fl ow through certain parts of 
the passage and erosion of the underlying 

rocks. The important contribution of 
ocean currents to shaping the sea-fl oor 
topography of the passage through mas-
sive erosion of the carbonate platform 
and creation of conspicuous fl ow marks 
and sand waves could only be appreciated 
through these new high-resolution data. 

The scientists and crew got an intimate 
look at the sea fl oor under the Mona Pas-
sage by hiking, swimming, and diving 
around Mona Island, a pristine nature re-

Caribbean region, showing location of the Mona Passage. Read about additional sea-fl oor 
mapping in this region in “Mapping of the Puerto Rico Trench, the Deepest Part of the Atlantic, 
Is Nearing Completion,” Sound Waves, October 2003, URL http://soundwaves.usgs.gov/2003/10/
fi eldwork.html.

Iguana, a common inhabitant of Mona Island. 
Photograph by Uri ten Brink.
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serve on an uplifted piece of the sea fl oor 
in the middle of the passage. The scientif-
ic party on board included Uri ten Brink, 
Bill Danforth, Brian Andrews, and 
Claudia Flores from the USGS Woods 
Hole Science Center; Jason Chaytor
from the Woods Hole Oceanographic 

Institution; Chris Chamberlin from 
NOAA’s Pacifi c Marine Environmental 
Laboratory; Brooke McMahon from 
NOAA’s Offi ce of Coastal Survey; and 
Kelly Carignan from NOAA’s National 
Geophysical Data Center. Special thanks 
are due to Commander James Verlaque

and the crew of the Nancy Foster for 
their professional support and friendly 
conduct, to Melissa (Missy) Partyka and 
Lieutenant Junior Grade Tracy Ham-
burger for their scientifi c support, and to 
Lieutenant Commander Alan Hilton for 
his logistical support.]

Fieldwork, Research

(Mono Passage continued from page 2)

Fieldwork, continued

Research

U.S. Geological Survey (USGS) geolo-
gist Jim Hein was recently awarded cov-
eted beam time at the Stanford Synchro-
tron Radiation Laboratory (SSRL), part 
of the Stanford Linear Accelerator Center 
(SLAC) in Palo Alto, California. On the 
basis of peer-reviewed proposals, Hein

Beam Time at the Stanford Linear Accelerator Awarded to USGS Scientist
By Jim Hein and Helen Gibbons

(Beam Time continued on page 4)

was awarded 120 hours of beam time to 
study processes involved in the acquisi-
tion of metals from seawater by marine 
iron-manganese oxide crusts (Fe-Mn 
crusts). Synchrotron radiation consists of 
high-intensity (extremely bright) X-rays 
or light produced by electrons circulating 

at nearly the speed of light in a storage 
ring. The analyses to be completed at 
SSRL will include: 

• X-ray absorption near-edge spec-
troscopy (XANES), a technique 
for resolving the chemical forms of 
metals. The XANES data will yield 
information about the metals’ reac-
tivity and environment of formation.

• extended X-ray absorption fi ne-
structure spectroscopy (EXAFS), the 
only viable technique for determin-
ing the local structure around metals 
at concentrations as low as 50 parts 
per million (ppm). The EXAFS data 
will show whether the metals are 
associated with the Fe minerals or 
the Mn minerals that compose the 
crusts, and how the metals are bound 
to these minerals, such as whether 
the bonds are weak or strong.

C.

A.

B.

Crust samples. A, Crust 
pavement (approx 3 by 4 
m) on the upper fl ank of 
Horizon Seamount, central 
Pacifi c Ocean; 2,000-m wa-
ter depth. B, Large sample 
(1.5 by 0.9 by 0.3 m) of co-
balt-rich crust and substrate 
rock. C, Same sample as in 
B, cut through the long axis. 
The crust, which began 
to grow on the substrate 
rock about 70 million years 
ago, shows distinct growth 
layers. A mudstone cobble 
(light tan) occurs within the 
crust on the right side.
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Research, continued

Fieldwork, Research

(Tar Balls continued on page 5)

(Beam Time continued from page 3)

Fe-Mn crusts are important for two rea-
sons: They record as much as 70 million 
years (m.y.) of changes in ocean chemistry 
linked to changes in the Earth’s climate, 
and they are potential sources of the valu-
able metals that they concentrate from 
seawater. Fe-Mn crusts form pavement-
like deposits, as much as 25 cm thick, on 
hard-rock substrates throughout the ocean 
basins. They form by direct precipitation 
from cold ambient bottom waters onto the 
fl anks and summits of seamounts, ridges, 
and plateaus where the rocks have been 
swept clean of sediment at least intermit-
tently for millions of years. The crusts 
form at water depths of about 400 to 4,000 
m, with the thickest and most metal-rich 
crusts occurring at depths of about 800 to 
2,500 m. Crusts have an extremely high 
mean surface area (300 m2/g) and remark-
ably slow growth rates (1-6 mm/m.y.), 
which allow for the adsorption of abun-
dant elements from seawater.

Fe-Mn crusts contain approximately 
equal proportions of Fe and Mn and are 
especially enriched in tellurium (Te), Mn, 
cobalt (Co), lead (Pb), bismuth (Bi), and 
platinum (Pt) relative to those metals’ 
concentrations in the Earth’s lithosphere 
and in seawater. Fe-Mn crusts may have 
an economic potential for Co, Mn, Pt, Te, 
titanium (Ti), nickel (Ni), rare-earth ele-
ments, thallium (Tl), and other elements. 

Te is the metal most strongly (50,000 
times) enriched in Fe-Mn crusts and will 
be used as a model compound in these 
initial experiments at SSRL. Hein and his 
partners in the project hypothesize that 
the profound enrichment of Te is due to 
its adsorption as Te(IV) and subsequent 
oxidation to Te(VI) on the surface of the 
Fe oxyhydroxide (FeOOH) part of Fe-Mn 

crusts. (Te(IV) is a form of Te that can 
bond to anions with a total of 4 negative 
charges; Te(VI) is a more stable form that 
can bond to anions with a total of 6 nega-
tive charges.) Another reason the scientists 
chose Te as a model compound is that the 
adsorption of Te onto Fe-Mn crusts likely 
controls Te’s concentration and dominant 
chemical form—Te(IV) or Te(VI)—in the 
global ocean. However, little is known 
about the mechanisms by which Te is 
sequestered by Fe-Mn oxides and Fe-Mn 
colloids (very tiny suspended particles) in 
the water column, and then stabilized in 

Fe-Mn crusts—questions that will be an-
swered by this research. 

Te has many important industrial uses, 
arguably the most important of which is 
the newly emerging, cutting-edge solar-
cell technologies for which Te is a critical 
component. According to Ken Zweibel of 
the National Renewable Energy Labora-
tory: “Finding enough tellurium for CdTe 
[cadmium-telluride, a compound whose 
physical characteristics make it an ideal 
material for the production of solar cells] 
is the largest barrier to the multi-terawatt 
use of CdTe for electricity. It is widely 
regarded as the lowest cost photovoltaic 
technology with the greatest potential…. 
This is actually important to the United 
States and the world.”

In addition, understanding the surface 
geochemical reactions of Te (and other 
metals) on naturally occurring Fe-Mn 
crusts has far-reaching applications, from 
improved understanding of global-ocean 
chemical balances to the development of 
new techniques for extracting metals from 
ores. Furthermore, Te is a geochemical 
analog to selenium (Se), both having the 
same range of reaction states in natural 
systems. Se is known to be an essential 
nutrient over a small concentration range 
and toxic at higher concentrations, where-
as Te seems to have no important biologi-
cal function. Understanding the processes 
that control the concentrations and ratios 
of these two elements in natural systems 
may have signifi cant environmental ap-
plications. 

Partners in the project include Andrea 
Koschinsky of the International Univer-
sity of Bremen, Germany, John Bargar 
of SSRL, and Alex Halliday of Oxford 
University, UK.] 

Schematic representation of the surface 
reactions that take place during sorption 
of Te(IV) on the FeOOH surface and its 
subsequent oxidation to Te(VI).

In February 2007, unusually large num-
bers of mystery tar balls washed up on 
beaches in central California, from Mon-
terey Bay north to Half Moon Bay and San 
Francisco. Calls came in to State offi cials 
asking where these sticky globs of tar might 
have come from and whether they posed a 

threat to wildlife or the affected beaches. 
The California Department of Fish and 
Game (CDFG) was asked to analyze sam-
ples of the tar balls to determine whether 
they were of natural origin or possibly from 
an oil spill from a passing tanker. CDFG 
concluded that the tar balls most probably 

originated from natural offshore seeps and 
were disbursed by recent storms.

Geochemists at the U.S. Geological 
Survey (USGS) in Menlo Park, Califor-
nia, received several telephone calls from 
local reporters asking whether they had 

Tar Balls Washed Onto Central California Beaches by Storms
By Fran Hostettler
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Research, continued

(Tar Bars continued from page 4)

any additional information about the ori-
gin of the mystery tar balls. In conjunc-
tion with the U.S. Minerals Management 
Service (MMS), the USGS has conducted 
a 10-year study, initiated by Keith Kven-
volden and now supervised by Tom 
Lorenson, on tar and oil seeps along the 
southern California coastline. (To learn 
about some of this work, read “Begin-
ning the Search for Offshore Oil Seeps 
Near Point Conception, California,” in 
Sound Waves, September 2001, at URL 
http://soundwaves.usgs.gov/2001/09/
fi eldwork2.html.) The USGS research 
group was asked by MMS to collect and 
analyze samples from the recently tarred 
beaches in central California to deter-
mine whether the new tar balls fi t into the 
group’s database. 

Fran Hostettler and Bob Rosenbauer
collected tar residues from Moss Landing, 
Asilomar, and Half Moon Bay beaches. 
Chemical analysis by Hostettler and 
chemometric mathematical matching by 
Ken Peters indicated that the mystery tar 
balls were indeed from natural sources 
offshore California. The tar balls likely 
originated in the Santa Barbara Channel or 
the offshore Santa Maria basin. Analyses 
showed that although these recent tar sam-
ples are similar to each other—that is, all 
are from the Miocene Monterey Forma-
tion—they are not all identical but rather 

came from several different seeps. There-
fore, the USGS scientists could exclude 
a single-seep source or a human-caused 
spill. Apparently, winds associated with 
the large storm systems that had recently 
swept through the area helped blow the 
tar balls to shore. Ocean currents like the 
Davison Current from southern California 
are known to fl ow northward in the winter 
and so are a natural transport system for 
the fl oating tar balls. USGS work in past 
years identifi ed tar balls washed up on 

C A L I F O R N I A
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beaches from the Monterey Bay National 
Marine Sanctuary northward to Point 
Reyes as originating from the same south-
ern California seeps. No natural seeps 
are known to occur within or north of the 
Monterey Bay National Marine Sanctuary, 
and so when tar shows up on central or 
northern California beaches, it is suspect 
in terms of possible human-caused oil 
spills. However, the tar balls that washed 
up in February appear to be attributable 
entirely to natural processes.]

     This tar ball, collected at 
Moss Landing State Beach on 
February 14, 2007, by volunteers 
John Hostettler and Bob Seese, 
may have originated from a seep 
in the offshore Santa Maria ba-
sin west of Casmalia (see map).

Tar ball collected at Asilo-
mar State Beach on Febru-
ary 14, 2007, by volunteers 
John Hostettler and Bob 
Seese. This sample may 
have originated from a seep 
in the offshore Santa Maria 
basin, but its chemistry differs 
somewhat from that of the Moss Landing State Beach sample and links it to “wander-
prone” samples the USGS group collected from 1997 to 2003, from Surf Beach near 
Casmalia north to Drakes Beach, Point Reyes, and Angel Island in San Francisco Bay.

Map of California, showing some of the areas 
where USGS researchers have collected tar 
balls for geochemical analysis. 



6May 2007    Sound Waves Outreach

(Shadow a Scientist continued on page 7)

Outreach

During February and March 2007, 
many scientists from the U.S. Geologi-
cal Survey (USGS)’s Woods Hole Sci-
ence Center participated as judges in 
local schools’ science fairs throughout 
Falmouth, Massachusetts. Each year, stu-
dents may choose to enter a science fair in 
hopes of presenting the winning project, 
as well as receiving scholarship money 
funded by science institutions in the area. 

USGS Scientists Volunteer to Judge Local Science Fairs 
in Falmouth, Massachusetts 
By Adrian Green, Kate Ackerman, and Brian Buczkowski

This year, project topics ranged from 
environmental and ecological studies to 
geology and tectonics. Many projects at 
the high-school level dealt with complex 
topics, such as studying varying degrees 
of eutrophication in ponds relative to the 
population density around the pond, ana-
lyzing marine-mammal vocalizations, and 
investigating the evolution of marine Cya-
nobacteria. At the middle-school level, 

A student from Falmouth Academy explains her science-fair project to an attentive judge. Photo-
graph by Susan Moffat (faculty member, Falmouth Academy).

the projects were highly creative, with one 
person hoping to test the hypothesis “Are 
apples and oranges really that different?”

As judges, the scientists interviewed 
the students, evaluated their projects, 
and offered feedback on how to improve 
their methods and further expand their 
research. In addition to scientists from the 
USGS Woods Hole Science Center, vol-
unteer judges came from other scientifi c 
institutions in Woods Hole, including the 
Woods Hole Oceanographic Institution, 
the Marine Biological Laboratory, and 
the National Oceanic and Atmospheric 
Administration. USGS scientists who 
judged projects created by students at 
the Falmouth Academy were John Brat-
ton, Brian Buczkowski, Jason Chaytor, 
Debbie Hutchinson, Marinna Martini, 
Elizabeth Pendleton, Dave Twichell, and 
Richie Williams. Kate Ackerman, Seth 
Ackerman, Matthew Arsenault, Wayne 
Baldwin, Michael Bothner, Jason 
Chaytor, John Crusius, Adrian Green, 
Hyun-Sook Kim, Kevin Kroeger, Kathy 
Scanlon, Bill Waite, Richie Williams, 
and Bill Winters judged science fairs 
held by Falmouth public schools, includ-
ing Falmouth High School, the Lawrence 
School (grades 7 and 8), and Falmouth 
elementary schools.]

The U.S. Geological Survey (USGS)’s 
National Wetlands Research Center 
(NWRC) in Lafayette, Louisiana, is well 
known for its job-shadowing program for 
local students interested in careers in sci-
ence and technology. Recently, on three 
different days, NWRC hosted 12 middle- 
and high-school students from Lafayette, 
Iberia, and Vermilion Parishes. 

On the basis of the students’ interests, 
USGS contractor Susan Horton (with 

IAP World Services, Inc.) designed sched-
ules that allowed each student to spend 
time with biologists, geographers, and 
computer scientists in order to gain a re-
alistic perspective of these careers. The 
scientists, both USGS employees and IAP 
World Services contractors, talked hon-
estly with the students, sharing their life 
stories, educational choices, career paths, 
and, most importantly, the passion they 
feel for their work. 

In the words of 8th-grader Katie May 
from Edgar Martin Middle School: 

“I just wanted to thank you for letting 
me job-shadow at the Wetlands Center. It 
was a great opportunity for me, and I en-
joyed it. I think that my favorite part was 
working with the amphibians that you 
have there. It gave me a kind of hands-
on experience with handling animals. I 
hope that you keep doing job shadowing 

Students Learn About Scientifi c Careers by Job Shadowing at National Wetlands 
Research Center
By Susan Horton
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(Shadow a Scientist continued from page 6)

Outreach, continued

Outreach, Meetings

(Florida Mapping continued on page 8)

at the Wetlands Center because I know 
that anyone else who would come to job-
shadow would have a blast. Tell the rest 
of the scientists that I visited thank you 

Job-shadow students Quintin Brown (left) and 
Brock Minvielle help biologist Samantha Hill 
assemble the microphone for a remote-record-
ing device known as a “frog logger.” The micro-
phone, protected by a plastic 2-liter soda bottle 
and connected to a personal digital assistant 
(PDA), allows researchers to remotely record 
the calls of frogs in their natural habitats and 
later analyze the recordings to determine spe-
cies types and population densities.

Lian Richardson (right), holding a dibble (plant-
ing bar) and calipers, is learning about planting 
trees and taking tree measurements from USGS 
biologist John McCoy. Lian is an 8th-grade stu-
dent at Edgar Martin Middle School in Lafayette, 
Louisiana, and was one 12 students “shadow-
ing a scientist” at the USGS National Wetlands 
Research Center.

Meetings

The submerged Florida shelf covers 
an area of more than 210,000 km2, and 
if you ask fi shermen, stakeholders, 
scientists, and so forth, every inch of it 
should be mapped! Such an endeavor 

would take billions of dollars and 
years of effort. Addressing the need 
to prioritize the areas on the coast and 
shelf for mapping, a fi rst-of-its-kind 
workshop, “Mapping of Florida’s Coastal 

Florida Shelf Mapping Workshop Identifi es State Priorities
By Lisa Robbins

URL http://www.dep.state.fl .us/), and 
the Southeast Regional Partnership for 
Planning and Sustainability (SERPPAS, 
URL http://wrrc.p2pays.org/serppas/
index.asp) cosponsored the workshop. 
Participants included members from all 
State agencies, as well as major Federal, 
academic, and industry partners, who 
gathered to discuss mapping techniques, 
inform each other of State and Federal 
projects and priorities on the coast and 
shelf, and provide a general consensus of 
State-agency mapping priorities.

Coorganizers Lisa Robbins (USGS 
FISC Center for Coastal and Watershed 
Studies, St. Petersburg) and Steve Wolfe 
(DEP’s Offi ce of Coastal and Aquatic 
Managed Areas) conceived the work-
shop idea in similar, converging visions. 
Robbins, who leads the Florida Shelf 
Habitat Mapping Project (FLaSH Map, 
URL http://coastal.er.usgs.gov/fl ash/), 

Jack Kindinger, Associate Center 
Director for the USGS FISC offi ce 
in St. Petersburg, presents the 
USGS Coastal and Marine mapping 
program to workshop participants, 
with assistance from facilitator 
Janice Fleischer.

for showing me what it is really like to 
do their jobs. Once again, thank you for 
letting me come and job-shadow. I will 
never forget it.” 

and Marine Resources—Setting 
Priorities,” was held February 
7 and 8 at the U.S. Geological 
Survey (USGS) Florida 
Integrated Science Center 
(FISC) offi ce in St. Petersburg, 
Florida (URL http://coastal.
er.usgs.gov/). The USGS, 
the Florida Department of 
Environmental Protection (DEP, 

Staff assisting with computer-science 
job shadowing included Chris Cretini 
(USGS), Adrienne Garber, Dayna Price, 
and Joey Richard (contractors) and Kevin 
Suir and Liz Hollerman (student interns). 
Those assisting in the biological sciences 
included Lori Randall, Ches Vervaeke, 
John McCoy, and Jacoby Carter (USGS) 
and Samantha Hill, Amy Bunch, Sergio 
Merino, Melissa Collins, Carrie Jobe, 
Kim Zeno, and Will Hedge (contractors). 
Also, scientists Joy Merino, Patty Rosel, 
and Nikki Vollmer of the National Marine 
Fisheries Service generously spent time 
sharing their research with students inter-
ested in marine biology.] 



8May 2007    Sound Waves
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(Florida Mapping continued from page 7)

Meetings

initiated shelf-habitat mapping last year 
and learned that there was no consensus 
on the priority of areas to be mapped in 
Florida. “State and Federal biologists, 
geologists, and managers all indicated 
to me that their needs were widespread 
and urgent. The most common answer I 
got was, ‘You need to map it all!’ Yet we 
only had a small amount of money allo-
cated for mapping—a drop in the bucket 
compared to what was needed. I searched 
for a document that indicated some pri-
orities for the State, and found none. 
So, we decided to help create one and to 
facilitate the communication across State 
and Federal agencies as an objective.” 

Meanwhile, as the State liaison to 
SERPPAS, Steve Wolfe was participating 
in meetings that had a similar intent—to 
create a mechanism by which the Depart-
ment of Defense (DOD) could use State 
priorities for shelf mapping to carry out 
DOD’s mapping mission. According to 
Wolfe, “Mapping the waters off Florida’s 
coasts is a priority of Florida’s Oceans 
Council, and the information from 
that mapping is needed by those agen-
cies whose responsibility is to manage 
Florida’s natural and human resources. It 
was clear that we needed a means to as-
sess which areas constituted the highest 
overall priority, the most ‘bang for the 
buck’ in terms of responding to agency 
management needs.” Wolfe, also the li-
aison to the Florida Oceans and Coastal 
Resources Council (FOCRC, URL http://
FloridaoceansCouncil.org/), and Rob-
bins, a member of FOCRC, found that 
their common needs folded easily into 
cohosting the workshop. Camille Destaf-
ney, SERPPAS cohost of the meeting, 
commented: “SERPPAS focuses on in-
terdependent resources sustainability and 
protection of ecosystems across boundar-
ies. In order to accomplish this, the map-
ping of marine [and] coastal regions and 
identifying of interested stakeholders are 
key projects. This workshop was an ex-
cellent start in this endeavor.”

For 2 days, approximately 90 participants 
packed into the USGS Center for Coastal 
and Watershed Studies to discuss coastal 

and shelf mapping issues. The morning of 
the fi rst day focused on current and new 
technologies in mapping. The afternoon 
consisted of 15 presentations of State- and 
Federal-agency programs and priorities in 
mapping around Florida. Led by facilitator 
Janice Fleischer of Flash Resolutions, the 
agenda allowed for signifi cant discussion 
time and breakout groups, which furthered 
the objectives of the workshop. The second 
day focused on the State agencies coming 
to consensus on priority areas for mapping 
on the shelf, with breakout groups delving 
into such issues as: 

• common mapping priorities among 
agencies, 

• facilitation of communication 
among agencies, 

• technologies, 
• designation of bioregions, and 
• baseline mapping data. 
Afternoon sessions focused on the pre-

sentation of several habitat-classifi cation 

schemes by Becky Allee (NOAA), Steve 
Rohmann (NOAA), and Dave Palandro 
(Florida Fish and Wildlife Conservation 
Commission), followed by group discus-
sion of plenary questions, such as: How 
could new data be made available to those 
needing it, and how should priorities be 
updated in the future? 

The fi nal breakout sessions allowed 
participants to examine critical next-step 
issues, such as taking the 13 State prior-
ity areas (determined in the morning) and 
identifying the mapping scales, technolo-
gies, and minimum data needed to map 
these areas successfully. Another break-
out group discussed funding, leveraging 
resources, and facilitation of public/pri-
vate partnerships. Poster sessions during 
lunches and breaks allowed participants 
to discuss techniques and mapping proj-
ects in depth. A whitepaper outlining the 
fi ndings and USGS 5-year plan will be 
released in summer 2007.]

Breakout groups discuss coastal and shelf mapping priorities for Florida, technologies, and base-
line-mapping data. Results of each breakout group were presented to the workshop participants 
for further discussion and refi nement.
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Meetings, continued

Scientists from the U.S. Geological Survey 
(USGS) and other Federal, State, and local 
agencies convened February 21-22, 2007, 
in Princeville, Hawai‘i, on the north coast of 
Kaua‘i, to discuss multidisciplinary studies 
in the island’s Hanalei River watershed. 
Cohosted by Mike Field of the USGS Pacifi c 
Science Center (Santa Cruz, California) and 
Carl Berg of the Hanalei Watershed Hui 
(URL http://www.hanaleiwatershedhui.
org/), the workshop was initiated to 
document the scientists’ collective 
understanding, better integrate their results, 
and identify the salient issues that remain to 
be studied in the multiagency Ridge to Reef 
Project, a cooperative effort to explain how 
changing tropical watersheds are affecting 
coral ecosystems and coastal habitats.

To better understand impacts on the ter-
restrial and marine ecosystems of Hawai‘i, 
the organizers fashioned a series of ques-
tions designed to focus the knowledge and 
expertise of the workshop participants on 
the interplay of processes in the Hanalei 
River watershed, from Mount Wai‘ale‘ale 
(the highest point in the watershed) to the 
reefs of Hanalei Bay:

USGS Cohosts Multiagency Hanalei Watershed Workshop
By Susan A. Cochran and Michael E. Field

The lower reaches of the 
Hanalei River are cultivated 
with taro, which may con-
tribute contaminants and 
alter streamfl ow patterns 
during times of fl ood. Photo-
graph by M. Field.

Close-up of a taro fi eld. Photo-
graph by S. Cochran.

Sediment and pollutants from the Hanalei 
River can harm the coral-reef ecosystem in 
Hanalei Bay. Photograph by M. Field.
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• How is sediment generated in 
the watershed?

• How is sediment transported in 
the watershed?

• How is sediment deposited in 
the lower watershed?

• How is sediment deposited in 
the bay and beyond?

• What is the fl ow of nutrients 
and pathogens via ground wa-
ter and surface fl ow?

• How are terrestrial and aquatic 
ecosystems affected?

• What management actions are 
needed to improve water quality and 
reduce pollution threats to corals?

Participants spoke on a range of topics, 
including such watershed problems as slope 
failure, invasive species, feral ungulates, and 
pollution; the effects of these problems on 
the coral reef; issues for future study; and 
possible management paths. A collection of 
abstracts from the workshop will soon be 
published as a USGS Open-File Report.]

Island of Kaua‘i, showing the 
Hanalei River.
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Staff and Center News

I am pleased to announce that Jessica 
Lacy has accepted our offer to be a Re-
search Oceanographer in the U.S. Geolog-
ical Survey (USGS) Western Coastal and 
Marine Geology Team. In this position, 
Jessie will continue to provide the team 
with her broad expertise in sediment and 
contaminant transport, especially in estua-
rine, wetland, and coastal environments. 

Jessie received a B.S. in Environmental 
Engineering from Humboldt State Uni-
versity, an M.S. in Water Science from 
the University of California, Davis, and a 
Ph.D. in Civil and Environmental Engi-
neering from Stanford University. Her dis-
sertation, titled “Circulation and Transport 
in a Semi-Enclosed Estuarine Subembay-
ment,” focused on the hydrodynamics of 
Honker Bay (part of northern San Francis-
co Bay). Between degrees, Jessie worked 
for the Massachusetts Department of Envi-
ronmental Quality Engineering (Wetlands 
Division), the California State and Re-
gional (San Francisco Bay) Water Boards, 
and the USGS Water Resources Discipline 
offi ce in Sacramento, California. 

Jessie took a postdoctoral position 
with the USGS Western Coastal and 
Marine Geology Team in 2001 to work on 
coastal-erosion problems in southwestern 
Washington. She then stayed with the 
USGS on a term appointment to work on 
the Puget Sound and Coastal Evolution 
Modeling projects. She currently leads 
the Puget Sound Beach and Nearshore 
Sediment Dynamics task, in which much 
of her individual work concentrates on 

Jessica Lacy Accepts Position as Research Oceanographer in the Western Coastal 
and Marine Geology Team
By Sam Johnson

the interaction between aquatic vegetation 
and hydrodynamics. For this effort, Jessie 
has developed new instrument frames and 
data-analysis techniques to collect data 
in and around seagrass meadows, which 
provide critical fi sh-spawning and nursery 
habitat (for example, see article “Eelgrass 
in Puget Sound—a New Study of Flow, 
Sediment Transport, and Zostera marina” 

in Sound Waves, September 2004, at URL 
http://soundwaves.usgs.gov/2004/09/). 
Jessie is also leader of the Wave 
Boundary Layer Scale task in the Coastal 
Evolution Modeling Project. As part of 
that task, she is the principal investigator 
in an Offi ce of Naval Research-funded 
project on ripple evolution, an effort that 
follows up her work with Dave Rubin 
using a large-scale fl ume in Japan (see 
article “Making Waves and Ripples in a 
Giant Flume in Japan” in Sound Waves, 
April 2005, at URL http://soundwaves.
usgs.gov/2005/04/research.html).

Jessie also serves as a member 
of the science panel for the Elkhorn 
Slough National Estuary Research 
Reserve Tidal Wetland Project (see 
URL http://www.elkhornslough.
org/tidalwetland/description.htm) 
and is a former member of the science 
team for the South [San Francisco] Bay 
Salt Pond Restoration Project (see URL 
http://www.southbayrestoration.org/) 
and the technical group for Envisioning 
the Future of the Gulf Coast (see URL 
http://www.futureofthegulfcoast.org/). 
In these roles, she has helped establish and 
prioritize research objectives involving 
the functions, fate, and restoration of 
wetlands. Jessie is a member of the 
American Geophysical Union, the 
Estuarine Research Federation, and the 
American Society of Limnology and 
Oceanography. We look forward to her 
continued contributions to USGS coastal 
and marine research.]

Jessie Lacy on the shore of Shaw Island in the 
San Juan Islands, Puget Sound, Washington. 
The red fl ag and buoy behind her are attached 
to one of her instrumented frames in a sea-
grass meadow.

It is a great pleasure to announce that 
Patrick Barnard has accepted our offer to 
be a Research Geologist in the U.S. Geo-
logical Survey (USGS) Western Coastal 
and Marine Geology Team. In this posi-
tion, Patrick will continue to provide the 

team with his strong expertise in under-
standing coastal processes, environments, 
and evolution. 

Patrick received a B.A. in Geology 
from Williams College, an M.S. in Coast-
al Geology from the University of South 

Florida, and a Ph.D. in Geological Sci-
ences from the University of California, 
Riverside. His dissertation, titled “The 
Timing and Nature of Glaciofl uvial Ero-
sion and Resedimentation in the Hima-

Patrick Barnard Becomes the Western Coastal and Marine Geology Team’s Newest 
Research Geologist
By Sam Johnson
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laya: The Role of Paraglacial Processes 
in the Evolution of High Mountain Land-
scapes,” involved work in Tibet, northern 
India, and Nepal (a coastal environment 
about 45 million years ago). Patrick also 
worked for 4 years at Lawrence Liver-
more National Laboratory while he was 
completing his dissertation. 

Patrick came to the USGS Western 
Coastal and Marine Geology Team in 
2003 as a Mendenhall Postdoctoral 
Research Fellow, designing a project 
to develop physically based models 
of sediment transport, morphologic 
change, coastal erosion, and formation 
of sedimentary deposits along the San 
Francisco coast (see URL http://geology.
usgs.gov/postdoc/profi les/barnard.
html). This work has included imaging 
and analysis of a spectacular sand-wave 
fi eld at the mouth of San Francisco Bay 
(see article in Sound Waves, September 
2006, URL http://soundwaves.usgs.
gov/2006/09/research.html). Patrick’s 
successful postdoctoral work grew into 
a task on the team’s Coastal Evolution 
Modeling Project, attracting external 
support from Federal, State, and local 
agencies. Meanwhile, Patrick has also 
served as leader of the Coastal Change 
in the California Urban Ocean task of 
the California Urban Ocean Project. That 
task, funded almost entirely by State 
and local agencies, examines sediment 

transport, sediment budgets, and coastal 
erosion along the coast of Santa Barbara 
and Ventura Counties. For both the San 
Francisco and Santa Barbara-Ventura 
efforts, Patrick has repeatedly organized 
and mobilized large fi eld surveys. His 
integrated approach has included:

• numerical modeling, 
• periodic three-dimensional beach 

surveys, 
• bathymetric surveys using jet skis 

and swath tools, 
• onshore and offshore grain-size 

analysis, using bed-sediment 
cameras, 

• real-time video monitoring, 
• subbottom seismic-refl ection 

surveys, and 
• instrument deployments to measure 

waves, currents, and sediment 
transport. 

Patrick is currently a member of 
the Geological Society of America, the 
American Geophysical Union, and the 
American Shore and Beach Preservation 
Association. 

We look forward to his continued con-
tributions to USGS coastal and marine 
research.]

Patrick Barnard, with foggy Golden Gate Bridge in background.

(Mendenhall Fellows continued on page 12)

The U.S. Geological Survey (USGS) 
will welcome 14 new Mendenhall Post-
doctoral Research Fellows in fi scal year 
2008 (FY08, starting October 2007). Four 
of them will conduct research on coastal 
and marine topics:

• Nancy Grumet Prouty (Stanford 
University) will work with Michael 
E. Field, Gordon W. Tribble, and 
Robert J. Rosenbauer on “Histori-
cal Land-Use Patterns Recorded 
by Coral Chemistry: Linkages Be-
tween Watershed Change and Eco-
system Health.”

• Marci Robinson (George Mason 
University) will work with Harry 
Dowsett and Alan Haywood (Brit-
ish Antarctic Survey) on “Mul-
tiproxy Analysis of Sea-Surface 
Temperature and Ocean-Atmo-
sphere Modeling of Future Climate 
Scenarios.”

• Andrew Schroth (Dartmouth Col-
lege) will work with John Crusius, 
Ken Bruland (University of Cali-
fornia, Santa Cruz), and Ed Sholko-
vitz (Woods Hole Oceanographic 
Institution) on “Sources and Fluxes 

of Iron to Northern Gulf of Alaska 
Surface Waters.”

• Kathy Tedesco (University of South 
Carolina) will work with Richard 
Poore, Terry Quinn (University 
of Texas), and David Hollander 
(University of South Florida) on 
“Holocene Climate and Environ-
mental Variability—Northern Gulf 
of Mexico.”

The 14 new Fellows are the 8th group 
of recent Ph.D. graduates to be hired for 
2-year appointments under the Menden-

Four New Postdoctoral Fellows Will Research Coastal and Marine Topics
By Helen Gibbons
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hall Postdoctoral Research Fellowship 
Program, established in 2001 in honor of 
Walter C. Mendenhall, the fi fth Director 
of the USGS.

Patrick Leahy, USGS Associate Direc-
tor for Geology, announced the names of 
the incoming Fellows in March, noting 
the continued high caliber of young sci-
entists coming to the USGS through the 
Mendenhall Program and the breadth of 
their research topics. Leahy also praised 
current and past Mendenhall Fellows, cit-
ing their energy and productivity and “the 
stimulation they provide our permanent 
staff.” Brief descriptions of their research 

Walter C. Mendenhall, fi fth 
Director of the USGS (from 1931 
to 1943), in whose honor the 
agency established the Men-
denhall Postdoctoral Research 
Fellowship Program (URL http://
geology.usgs.gov/postdoc/). 
(Portrait painted by Harris and 
Ewing, Inc.)

projects are posted on the Men-
denhall Program Web site at URL 
http://geology.usgs.gov/postdoc/ 
(scroll down to “Project Profi les” 
and “Project Summaries”).]
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