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e Woods Hole 

Oceanographic Institution 

WHOI) Sea Grant Program 

supports research, education, and 

extension projects that encourage 

environmental stewardship, long-term 

economic development, and respon­

sible use of the nation's coastal and 

ocean resou rces.lt is part of the 

National Sea Grant College Progra m of 

the National Oceanic and Atmospheric 

Administration (NOAA), a network of 

29 individual programs located in each 

of the coastal and Great Lakes states, 

to foster cooperation among govern­

ment, academia, industry, scientists, 

and the private sector. 

Sea Grant's affili ation with WHOI 

began in 1971 with support for a 

number of individual research projects. 

In 1973, WHO I was designated a 

Coherent Sea Grant Program and, in 

1985, was elevated to its current st atus 

as an Institutional Sea Grant Program. 

The WHOI Sea Grant Program has 

made great strides to channel the 

expertise of world-renowned ocean 

scientists toward meeting the research 

and information needs of users of the 

marine environment. Public and 

private institutions throughout the 

Commonwealth of Massachusetts, and 

the northeast region, participate in the 

WHOI Sea Grant Program. 

~e:/f:tlYCfov During the 2000-2002 funding cycle, the WHO l Sea Grant 

Program will support 17 concurrent research projects and several smaller "new ini tia-

tive" efforts aimed at taking the first steps into prorni.sing new areas. Together, these 

projects fit into the following theme areas: Environmental Technology, Estuarine and 

Coastal Processes, and Fisheries and Aquaculture. Many of these projects address local 

and regional needs, while others have national or even global implications. 

In addition to research, WHOI Sea Grant supports a marine e:>..'tension program and 

a communications, public outreach, and education program. During the 2000-2002 

biennium, the program 'vill support additio nal research efforts funded under peer-

reviewed regional and national competitions. Major by- products of the WHOI Sea 

Grant projects include publications, workshops, and lectures. Since 1971, program-

marie support has resulted in nearly 700 publications, includingjournal articles, 

theses, books, maps, fact sheets, pamphlets, newsletters, and web-based products. 

C urrent research and outreach effor ts involve the following academic institutions, 

as well as private industry: Woods Hole Oceanographic illstitution, Marine Biologi-

cal Laboratory, Boston University Marine Program, University of Massachusetts at 

Dartmouth, University of New Hampshire, Salem State College, Virginia Institute of 

Marine Sciences, University ofHokkaido Oapan), Roskilde University (Denmark), 

Canadian Wildlife Service, Seimac, Ltd. (Canada), Northeast Massachusetts Aquacul-

ture Center, Southeast Massachusetts Aquaculture Center, and Martha's Vineyard 

Shellfish Group, as well as numerous federal, state, and local agencies and partners, 

and private individuals. 

Woods Hole 
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.,. Detection and Quantification of Live Acanthamoeba in Natural 
Marine Ecosystems Using Molecular Genetic Methods 
Rebecca]. Cast, !tVoods Hole Ocea11ogmphic Institution 
Acanthamoeba is a genus offree-living amoebae present in soil , saltwater, 
and freshwater, including tap water. Although Aca11thamoeba docs not 
appear to be a human health th reat in the ocean, very little is known 
about the distribution of the potential pathogens in the environment. 
Their presence at sewage dump sites suggests that aca11thamoebae may be 
useful as indicarors of sewage contamination because it appears that the 
presence of detectable numbers of Acamhamoeba in marine sediments is 
due to human activity, and because the presence of the amoebae poten­
tially corresponds \vi th that of coliform bacteria. Until now, the analysis 
of the natural distr ibution and abundance of amoebae in general has been 
problematic, due in parr ro their small size and an inability to rel iably 
identifY them in natural samples. This project has implemented novel 
molecular tools and techniques-a reverse dot-blot method-to better 
assess populations of organisms once thought to be 'ambiguous cukary­
oric microorganisms,' due to a lack ofknowledgc about the species 
abundance and diversity. Havingjust completed the first year of a two­
year project, the investigator has successfully used the dot-blot technique 
to detect and identifY aca11tltamoebae in the marine environment. Efforts 
are now underway to characterize the natural distribution and abundance 
of Aca11tlwmoeba ribotypes. The determination of what ribotypes are 
abundant in the environment and how they change over time, or due to 

human action, may provide information as to why Acamhamoebae infec­
tions are so rarely seen from marine environments as opposed to freshwa­
ter. Refinement of the ribotype work is now underway. (R.JB-147) 

.t. Scientist Becky Gast sampling in Eel Pond. 

ill> Estradiol Dynamics: A Molecular B asis for Potential Endocrine Disruption in 
Marine Mammals 
j olrnj. Stege11u111, Woods Hole Oceauographic lnstit11tiot1 
Marine mammals are known to have large lipid stores and long lifespans. And, residing at 
the top of the marine food web, they may be the ultimate sink for persistent chemicals, 
whether those chemicals arc released on land or at sea. Understanding the effects of chemi­
cals on marine mammals can provide a critical point of reference for judging whether such 
effects arc of concern on a global basis. This project seeks to establish a molecular founda­
tion by which to evaluate whether exposure of marine mammals to so-called endocrine 
disruprors (such as polychlorinated biphenyls (PCBs) and the chlorinated dioxins) poses 
threats to the reproduction or development of these organisms. Among the key hormonal 
systems thought to be involved in chemical effects on reproduction is one that controls the 
levels and action of estradiol. Successful reproduction requires close control over this system 
in adul ts. Also, the effects of chemicals on estradiol control during development may play a 
role in reproductive dysfunction and/or disease later in life. Investigators will examine genes 
and gene products rhat control estradiol synthesis, action, and degradation, in a compre­
hensive approach that, heretofore, has not been accomplished in any marine species. 
(R/B-1 62) 

------------------------------------------------------------------------------------------- 3 
2000-2002 PROGRAM GUIDE 



Wooos H oLE O c EANOGRAPHIC I NSTITUTION SEA G RANT PROGRAM 

II> Bivalve Dispersal as Indicated by Shell Trace Element 
Composition 

"" Juvenile (approximately 2 mm) soft-shell clams, 
Mya arenaria. 

Laure11 S. Mulli11eaux and Sta11ley R . Hart, Woods Hole Oceanographic liiStiwtion 
For decades, researchers have been searching for a marker that will help 
identify the source habitat oflarvae settling into a benthic population. 
Bivalve larvae spend up to 60 days in the planktonic state. During that time, 
the larvae can be transported substantial distances in coastal currents, making 
it difficult to determine the geographic origin of the larvae. Ultimately, these 
dispersal processes have an important impact o n the magnitude and variation 
of recrui tment. U sing Mya arena ria, the soft-shell clam, this proj ect will seek 
to develop a marker for bivalves by focusing on trace clement incorporation 
by the larval shell. Bivalve larvae incorporate distinctly elevated amounts of 
trace elements into their shells when they are spawned in water wicl1 elevated 
concentrations of those elements. Because the larval shell is retained as part 
of the j uvenile shell, each bivalve carries a record of the trace element 
composition of its larval environment: a unique, location-specific finger­
print, of sorts. The trace element composition of water, and overlying 
sediments of coastal habitats, varies geographically along the coast. To 
determine whether this variation translates into a useful marker in the bivalve 
shell , investigators will compare field-collected individuals with those 
spawned in the laboratory under controlled trace element conditions. The 
resultant marker will give researchers a powerful and direct tool for tracking 
larval dispersal in coastal waters, and for understanding the interaction of 
hydrodynamics and behavior in the dispersal process.(R/0 -32) 

II> ltnpact ofEnvironmental Contaminants on Aquatic Birds: The Molecular Basis 
ofDifferential Dioxin Sensitivity 
Mark E. Ha/111, Woods Hole Oceanographic Institutio11, a11d Sea11 Kermedy, E11vironment Canada, 
Canadian Wildlife Service 

1 

1 

While environmen tal contaminants, such as dioxins and related planar 
halogenated aromatic hydrocarbons (PHAH) are known co be highly 

toxic to many vertebrate animals, there are dramatic differences in 
sensitivity, both within and among vertebrate classes. T hese 

differences are a maj or limitation in ecological risk 
assessment, which often requires extrapolation 
among species. This project seeks to assess the 
mechanistic basis for such differences am ong three 
species of birds, including co mm on and rosea te 
terns, two coastal Massachusetts species that are at 
r isk from contaminants. Herring gulls will also be 
included in the study. The investigator will test the 
hypothesis that differential sensitivity to dioxin-like 
compounds in birds is due, at least in part, to 
differences in the characteristics or ex"Pression of the 
aryl hydrocarbon receptor (Nli~). an intracellular 
protein that mediates most dioxin effects. T lu s 
protein has been well studied in mammals, but has 
not been extensively characterized in non-manm1a­
lian vertebrates. The approaches to be used in ellis 

"" Roseate Tern. Illustrated by Roberta Furgalack. 
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project--cloning, in vitro expression, and analysis of protein function-represent a new way 
to study the impact of environmental contaminants on protected species. (R/P-64) 

..,. D etermining Reproductive Success of Commercially Valuable Squid in N ew 
E ngland with DNA Fingerprinting 
Roger Harz/on, Marine R esources Center, Mari11e Biological Laboratory 
Worth $30 million per year in the Northeast U.S., the short-fin squid, Loligo pealei, is now 
being heavily exploited by fishers who traditionally harvested groundfish . Squid live for 
only six to fifteen months and heavy fishing pressure on squids during their inshore 
migration to spawn could have adverse affects on recruitment. This project seeks to provide 
solid biological data on reproductive success in Loligo pea lei. These clara would allow 
investigators to address the following question--one that is vital to fisheries management: 
is there multiple paternity in many, or most, individual egg capsules laid by female Loligo 
pea lei? Female squid lay egg capsules, 
each containing approximately 150 
eggs. Behavioral evidence suggests 
that multiple paternity may be exten­
sive, but genetic proof of paternity is 
required because mating success often 
does not equate to fertilization success 
due to sperm competition, which 
occurs in many species including 
squids. The investigator will apply 
DNA fingerprinting techniques to 
egg capsules to measure the degree 

of multiple paternity within indi­
vidual egg capsules. T hese egg 

A. Artist's rendering of Loligo pea lei, by Tessa Morgan. 

capsules are the result of complex mating trials conducted 
in the laboratory by the investigator. Additional laboratory 
trials will be conducted on seA.'llal selection and mating to 
answer related questions on multiple paternity as the results 
from the DNA fingerprinting tests become available. Field 
samples of egg capsules will also be collected and analyzed and 
results will be verified and compared to laboratory findings. 
(R/B-163). 
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II> Controls on Nitrogen Fluxes from Estuarine Sediments: The Importance 
of Salinity 
A1111e E. Cibli11 and Charles S. Hopkittso11, } r., The Ecosystems Cemer, Mari11e Biological 
Laboratory 
Nitrogen is the key clement limiting primary production in estuaries. While a great deal of 
research has been done to exanline the relationship bei:\>Jeen nitrogen loading from a 
watershed and primary productivity, very little work has been done to consider the quantity 
and tirrling of freshwater runoff to an esruary. The overall goal of this project is to srudy 
how nitrogen release from estuarine sediments changes in response to changes in overlying 
water salinity. To achieve that goal, investigators will deterrrline the effect of salinity on 
nitrogen storage and release from sediments, detemline the effect of porewater salinity on 
rates of sediment nitrification and denitrification, and model the implications of salinity 
control of benthic nutrient dynamics on temporal and spatial patterns of estuarine metabo­
lism. With the project's second year now underway, investigators arc monitoring salinity, 
temperature, and benthic nitrogen fluxes and denitrification rates in the upper portion of 
the Parker River, located on the north shore of Massachusetts. Inventories of dissolved and 
exchangeable ammonium in the sediments are also being measured over the course of the 
season. Investigators found that denitrification rates decreased, following an increase in 
salinity. This study complements the investigators' work on the nitrogen cycle and denitri­
fication in estuaries. The release of adsorbed ammonium during low river discharge in 
summer can be quite important ecologically: it occurs when watershed inputs of nitrogen 
arc at their lowest. This ammonium pulse, coupled \vith the longer residence time that 
accompanies the decrease in water Oow, may be important in beginning and maintaining 
summer phytoplankton blooms in the upper estuary. Also, year to year differences in 
salinity, and potentially nitrogen loss due to denitrification, may be one factor deterrrlining 
the year to year variation in primary productivity in estuaries. (R/M-141) 

:i! 
0 

II> Demographic Analysis of the North Atlantic 
Right Whale 
Hal Caswell, 1¥oods Hole Oceanographic Institution 

I -~~~~~~--~~~ OJ"- 50 100 150 00 250 

The North Atlantic right whale (Eubalaena glacialis) is 
one of the world's most endangered whales. Its man­
agement ra.ises more political, economic, and policy 
issues than perhaps any other marine mammal. Within 
the last few years, the right whale's status has led to the 
closing of fishing areas, lawsuits against the Common­
wealth of Massachusetts, and changes in shipping 
regulations by the World Trade Organization. This 
project will provide a detailed population analysis to 
provide an accurate picrure of the recent trends, 
current status, and projected fate of the right whale 
population, which is essential for determining whether 
current efforts arc appropriate, evaluating the effects of 
such efforts, and considering new or different manage­
ment tactics. A previous finding by the investigator­
that crude survival probability has declined to the point Time (years from now) 
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that the population is incapable of persisting-underscores the urgency of the situation 
facing this species. A more detailed analysis of the population, applying rigorous statistical 
methods to a more detailed model of the life cycle, is critical to determining which parts of 
the life cycle are responsible for the trends in survival, projecting the consequences of those 
trends, and exploring strategies to improve population performance. (R/M-45) 

.,.. P ost-Outfall Studies of Toxic A lexandri•m• Populations in Massachusetts Bay 
Donald M. Anderson, Woods Hole Oceanographic l r1stitution 
Past Sea Grant investigations have confirmed the importance of a coastal current as a 
southward transport mechanism for toxic cells. At the downstream end of this transport 
pathway, efforts are needed to understand the dynamics of Alexandrium blooms in Massa­
chusetts Bay and to assist in management decisions relating to a controversial sewage outfall. 
Opponents of the outfall have argued that one result of the new discharge patterns will be 
an enhancement of toxic or harmful blooms, leading to more paralytic shellfish poisoning 
(PSP) and, potentially, to mortality of endangered species such as the North Atlantic right 
whale. By collecting data on 
A/exa11drium population dynamics, Initial conditions 5114194 03:~ Northeasterly wind 5119/94 07:48 Southwesterly wind 5119/94 07:46 

nutrient concentrations, and distri­
butions in the area surrounding the 
sewage outfall, the investigator hopes 
co develop a sufficient understanding 
of the bloom dynamics of 
Alexandrium so that an informed 
evaluation of the actual impact of the 
o utfall , once operational, 'Will be 

possible. Specifically, this project will 
characterize the meteorological and 
hydrographic factors which regulate 
the introduction of Alexandrium into 
Massachusetts Bay, examine the 
vertical migration behavior of 

A Modeled distribution of Alexandrium during idealized conditions. a) initial distribut ion of Alexandrium 
cells entering Massachusetts Bay near Cape Ann; b) distribution after 5 days of a constant northeast 
wind (7m/sec); c) distribut ion after 5 days of a constant southwest wind (7m/sec). 

Alexandri11m cells within the bay, and assess the extent to which A lexandrium populations in 
the bay might be affected by outfall nutrients. (R/B- 158) 

.,.. The Recycling of Anthropogenic Metals in Massachusetts Bay Sediments: 
Assessing the Impac t of the New Outfall 
R oger Fratuois, Raja S . Gamshram, ar1d William R. Martin, ftVoods Hole Oceanographic Institucion 
Boston's new sewage outfall in Massachusetts Bay will become operational in the near 
future. It is expected that, once on- line, the outfall will lead to an increased supply of 
organic detritus and anthropogenic metals to the sediments in the area. The resulting 
changes in the sedimentary environment will affect the rates at which metals are recycled by 
sedimentary processes, which in turn may alter the balance between burial and return to 
the water column of anthropogenic metals. The goal of this project is to document the 
changes in metal cycling resulting from the operation of the new sewage outfall. Initially, 
these investigators vvill make measurements before the outfall is on- line to record any 
changes that may occur once it is operational. The measurements that are central to this 
project are based on two new methods, both using instruments which are designed for in 
situ deployment in order to avoid sample recovery artifacts. T he researchers will use benthic 
flux chambers, in which the dissolved o:>.:ygen level is maintained near that of bottom water 
for several days, to make direct determinations of metal fluxes across the sediment-water 
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interface. T hey will obtain profiles of metal concentrations vs. depth in sediment pore 
waters using gel probes, which have the potential of avoiding artifacts resulting from the 
more widely used core recovery/core sectioning/centrifugation/filtering methods. T hese 
measurements, coupled with Oux and profile measu rements of other chemical components 
of pore waters, will provide the investigators with direct information on metal cycling rates 
and the mechanisms of metal recycling. (RjB-160) 

.,.. Development of a Carbon Isotopic M ethod for Quantifying Groundwater 
Inputs to E stuaries 
Daniel C. McCorkle, Woods Hole Ocea11ographic l 11Stirwioll 
Many important interactions between groundwater, su rface water, and seawater take place 
in coastal regions. Examples include salt intrusion, which occurs in many coastal areas as a 
result of increasing demands on aquifers, and nutrient and pollutant release to the coastal 
ocean by both groundwater and surface water flow. T his project, set to begin in 2001, seeks 
co develop a new geochemical tool for estimating groundwater discharge into estuaries and 
the coastal ocean. The approach ,.vilJ use the chemical and carbon isotopic signature of 
groundwater to distinguish groundwater discharge from surface (river) Oow. As part of this 
proj ect, a field study \vi ii be conducted at North Inlet, South Carolina. T lu s carbon 
isotope-based approach wi ll complemem another Sea Grant project, (see "Groundwater 
D ischarge of Nutrients into Coastal Ponds as Traced by Radium Isotopes," below). If 
successfi.1l, these rwo projects will provide tools \.vith which to estimate groundwater 
Ouxes--and the associated Ouxes of nutrients and contaminants-in a variety of settings. 
(R /M-47) 

.,.. G ro undwater Discharge ofNutrien ts into Coastal Ponds as T raced by 
R adium Isotopes 
Matthew A. Charette a11d Ke1111eth 0. B11esseler, Woods Hole Oceanographic lnsti111tio11 
T his project will look at the importance of sub-surface (groundwater) pathways in deliver­
ing dissolved nutrients, such as nitrate and phosphate, to coastal waters. Such pathways are 
often overlooked, in part because they are difficult ro measure. Traditional methods, such 
as seepage meters or diffi.1S10n models, merely prove the existence of submarine groundwa­
ter discharge (SGWD), but arc not a good means for estimating groundwater Oow on 
regional scales since discharge can be patchy. In this project, set to begin in 2001, investiga-
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tors will usc radium isotopes as tracers ofSGWD. 
Key questions robe considered include: Is submarine 

~--------------------------------------------------------~i 

groundwater a significant source of ni trogen to 

coastal ponds on Cape Cod? What role does SGWD 
play in nutrien t budgets for these coastal ponds? 
What are the sources of nutrients transported by 
submarine groundwater? By investigating these 
questions, this project provides a unique oppor tunity 
to better understand the importance of groundwater 
processes in the supply and cycling of nutrients in 
nearshore regions. In addition, the project provides 
an excellent opportunity to develop a SGWD budget 
for the Cape Cod region. T he radium budgets will 

.A. Cross-section and principle transport features of a coastal g roundwater system. 

provide estimates ofSGWD, which, in turn, ,.vilJ provide information on Ou..xes of nutri­
ents, contaminants, or elements associated with the groundwater. In the end, these results 
could help environmental managers identify problem areas and any resulting impact on 
local ecosystems. (RjM-46) 
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.,. Augmenting the Lobster Catch: Oyser Aquaculture in Modified Lobster Traps 
Dale F. Leavitt, Southeastem Massachusetts A quaculwre Ce11ter (SEMAC)jWHOI Sea Grant 
and Cape Cod Cooperative Extension, ar1d j oseph K. Buttner, Salem State College 
Collaboration between ex'lension, academia, and industry is widely 
recognized as an effective means to identify and resolve 
problems. This study will draw upon that successful model to 
determine if small-scale oyster culture can be integrated 
successfully and economically with inshore lobster fishing. 
The objectives of the study are: to determine iflobster traps 
can be suitably modified to permit the addition of an oyster 
growout cage; to determine if the integration of oyster 
culture with lobster traps impacts lobster catch ; to determine oyster 
survival and growth in modified lobster traps; to quantify the economic 
rerum associated with this experiment; and, to involve and educate fi shers and 
regulatory groups as to the benefits of an integration of fishing and aquaculture. 
The project will be divided into three phases: setup, field testing, and data 

• Artist's rendering of the American lobster, 
Homarus americanus, by Tessa Morgan. 

analyses and reporting. Ten Massachusetts lobster fishers will be involved in 
conducting a portion of the experiment and collecting data, and investigators will set up a 
control experiment. The data generated by the lobster fishers and the investigators will be 
compared and analyzed; these results will be compared with production data from conven­
tional oyster grow-out technology. With the current status of the lobster as "overfished ," 
management efforts to reduce lobster catches are imminent. Aquaculture, though not a 
global solution to regulated fisheries, offers a way for fi shers to supplement their incomes 
and remain in a vocation tied to the sea. (R./A-43) 

.,. Effects of th e Asian Shore Crab, Hemigrapsus sanguineus, in New 
England: Changes in Resident Crab Populations? 
Nancy]. O 'Cormor, U11iversity if Massachusetts, Dartmouth 
Quantification of the ecological effects of non-indigenous marine species is a relatively new 
area of research. Non- indigenou s species can have several effects on native species, causing 

them to decrease, increase, or remain un-
changed in abundance. C hanges, if any, to 

a community during and after a 
bioinvasion must be clearly shown for 
increased public support for prevention, 
suppression , or eradication measures. 

This project will seek to determine 
if the recent establishment of a 
Massachusetts marine 
bioinvader, the Asian shore 
crab He111igrapsus sangui11eus, 
has affected populations of 

• Artist's rendering of Asian shore crab, 
Hemigrapsus sanguineus, by Bart Harrison. 
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resident crabs, namely the green crab (Carcim1s mawas), rock crabs (primarily Cancer 
irroratus), and mud crabs in the family Xanthidae. T he investigator wiU follow temporal 
changes in crab populations as H emigrapsus invades and increases in abundance and compare 
spatiaUy separated populations to determine whether any changes observed are consistem in 
direction and magnitude among sampling sites. (R/B- 161) 

The following project is part of a National Strategic Investments (NSI) competition in Oyster 
Disease Research, made possible by a special National Sea Grant College Program award . 

..,.. Investigations into the Prevalence and Mortality Associated with SSO and SSO­
like Infections ofCrassostrea virgitlica on the East Coast of the U.S. 
R oxm111a M. Smolo111itz, Mari11e Biological Laboratory 
H aplosporidium costate (a.k.a., Seaside Organism, or SSO) was fi rst identified as a cause of 
significant disease in the Eastern Oyster (Crassostrea vi~gi11ica) on the Atlantic coast of 
Virginia in 1962. SSO parasites and the disease caused by the organism are now endemic in 

Eastern oysters in Virginia and Maryland. 
T hough SSO infected oysters have been 
identified, sporadicaUy, in Eastern oysters 
from Virginia to Maine, significam 
mortalities have been thought to occur 
only from Virginia to Maryland. During 
the 1980s, SSO infected oysters were 
identifi ed in various areas of Massachu-

A Tray of Eastern oyste rs, Crassostrea virginica. 

setts, though mortali ty was not observed 
and shipment of positive- test animals was 
not restricted. During the spring of 1998, 
oyster culturists on Martha's Vineyard 
experienced mortality in 20-70 percent of 
their oysters. Histological examinations 
showed SSO infections with sporulating 
forms, marking the fi rst time that mortal­
ity resulting from SSO infections were 
noted in this area. Unfortunately, standard 
histological techniques cannot distinguish 

between the plasmodial stages ofSSO, faU sporu lating SSO-like, or MSX organisms (MSX, 
short for multinucleated sphere unknown , is another oyster disease) . This severely hampers 
the ability to attribute mortali ty to one or another of these H aplosporidium parasites. R ecent 
D NA-based molecular diagnostic techniques, however, do allow for differentiation of 
morphologically similar organisms. T his proj ect, involving investigators from multiple 
states, employs such techniques to determine if SSO is a significam cause of mortality in 
Eastern oysters in Massachusetts, Virginia, and Connecticut. Their research , now in its 
second year, will determine ifSSO-like organisms arc indeed Haplosporidium costate, or 
another, similar organism, and whether or not mortality results from infections with this 
SSO-Iike organism. Investigators ,vilJ also attempt to define the SSO life cycle and tissue 
location in various phases of the annual infection cycle by elucidating the seasonal patterns 
of the disease. Oysters have been deployed and will be monitored and analyzed at one site 
each in Massachusetts, Connnccticut, and Virginia. (R/B-156) 
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The following project is part of a National Strategic Investments (NSf) competition in Sea Grant 
Technology, made possible by a special National Sea Grant College Program award . 

.,.. Reducing the Risk of Open Ocean 
Aquaculture Facilities to Protected Species 
Walter Paul, Woods Hole Ocea11ographic lnstitutio11 
The possible entanglement of endangered and 
protected marine mammals, in particular the 
Norrh Atlantic Right Whale, in open ocean 
aquaculture installations is impeding the permit­
ting process for future offshore operations. This 
project seeks to develop a wireless communication 
link, using a low Earth-orbiting satellite system, 
that would reliably sense an entanglement event and 
communicate the occurrence to shore in order to 

initiate rescue efforts. The investigator, an ocean 
engineer, will work with colleagues to ftrst conduct a'. 
survey of responses of entangled r ight whales to ·­

determine which response can most reliably identify a~ · 
entanglement event. This will involve identifying a suitable 
longline sensor, possibly a section of breakaway material that fails 
when tension on the longline exceeds normal operational limits. T llis so-called "weak link" 
mechanism would be designed to fail at the time an entanglement event, triggering emer­
gency communication to shore. T llis project involves a partnership with an industry partner 
to assemble a satelli te transmitter buoy that broadcasts a signal when its release is triggered 
by the weak link mechanism. The weak link and transmitter buoy will be tested at a 
submerged aquacul ture longline structure located in open waters southwest of Martha's 
Vineyard to study the function and survivability of the setup. (R/M-43). 

The following project is part of a National Strategic Investments (NSf) competition in Environ­
mental Marine Biotechnology, made possible by a special National Sea Grant College Program 
award . 

.,.. Novel Biomarkers ofDioxin Effects 
Mark E. Hahn, Woods H ole Oceanographic I11stitutio11 
Environmental contaminants, including planar halogenated aromatic hydrocarbons, or 
PHAH, are widely distributed in the world's oceans. The highest concentrations of these 
chemicals are often found in urban harbors and other coastal areas; however, PHAH have 
been documented in remote locations as well, including open ocean, polar regions, and in 
the deep sea. These chemicals pose a well-documented risk to marine organisms and 
ecosystems. [n order to more accurately measure the impact ofPHAH in marine environ­
ments, there is a need to identify responses that can serve as sensitive indicators, or 
biomarkers, of adverse effects in marine animals. Existing biomarkers, such as cytochrome 
P4501A (CYPlA) have not been closely linked to toxic endpoints, despite extensive 
research. T hough useful as markers of exposure to contaminants, CYPlA may be less useful 
as an indicator of toxic effects. This project seeks to identify genes w hose expression is 
induced or repressed by TCDD in killifish and that are directly related to changes in cell 
growth and proliferation-the hallmarks ofPHAH toxicity. In addition, the investigator 
will clone and sequence selected candidate genes potentially linked to toxicity, and test the 
value of these genes as biomarkers by measuring their expression in animals exposed to 
PHAH in the laboratory and in the marine environment. (R/P-64) 

. -

,' 

A Northern right whale, 
Eubalaena g/acia/is. 
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..,. WHOI Sea Grant Communications, Public Outreach, and E ducation 
Tracey I. Crago and Sheri D. DeR osa, Woods Hole Oceanographic Institutiou 
The primary goal of the WHO ! Sea Grant Program's communications, public outreach, 
and education effort is effective and active dissemination of Sea Grant information and 
research. Achieving this goal involves effectively translating and transferring the results of 

.A WHOI Sea Grant reaches out to audiences 
interest in coastal and marine issues by sponsori ng 
g uided walks,ecotours, lectures, and a summer 
p rogram for children called "Sea Urchins." Sea 
Grant also prod uces publications to keep its 
audiences current on breaking research 
discoveries and techniques. 
Photos by Tom Kleindinsf, WHO/. 

Sea Grant-supported research to individuals, agencies, 
and other user groups in need of information about the 
coastal and marine environment. T he WHOI Sea Gran t 
communications program reaches out to its audiences in 
an attempt to answer questions, increase environmental 
awareness, improve science literacy, and bridge the gap 
between scien tific research-especially marine and 
coastal research-and an informed and knowledgeable 
public. 

Audiences with whom we interact on a frequent basis 
include educators, students, scientists, members of 
coastal outreach organizations and local regulatory 
agencies, visitors to the Woods Hole Oceanographic 

Institution , members of the general public 
interested in marine and coastal issues, 
commercial and recreational fishermen and 
boaters, and local business mvners, among 
others. Some of the ways WHOI Sea Grant 
reaches its audiences include: 

• WHO! Sea Grant's sponsorship of the 
annual public lecture ser ies, "Oceans 
Alive" 

• On-line accessibility to WHOI Sea 
Grant information and resources-via 
the Internet- and pointers to other 
useful information; check out our 
homepage at www.whoi.edufseagrant/ 

• Publication and distribution of Marine 
Science Careers: A Sea Grant Guide to 
Ocean Opporttmities, updated in 2000, 
and a companion web site, 
-..,vvtw.marinecareers.net 

12 -----------------------------------------------------------------------------------------------
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• Distribution of a WHO! "teacher packet" includ-
ing materials and resources available to educators 

• Sponsorship of"Sea Urchins," an annual, hands­
on, educational summer program for children ages 
5-7, emphasizing exploration of the marine and 
coastal environment 

• Dissemination of Sea Grant and other marine­
related publications and videos, and the availabiJi ty 
of the WHOI Sea Grant publications catalog 

• Organization of and participation in events 
throughout the year, including annual beach 
cleanups and guided coastal walks during 
"Coastweeks," and storm drain painting projects to 
inform citizens of the dangers associated with 
dumping waste down storm drains 

• Contributions to the northeast regional Sea Grant 
web site, web.mit.edufseagramfnortheast/index.html; co-sponsorship of the joint 
WHOI/MIT Sea Gram newsletter, Two if by Sea; publication of numerous fact sheets, 
Focal Points and Marine Extensio11 Bulletins, brochures, and contributions to various 
marine educational newsletters and magazines 

• W H O I Sea Grant's involvement in several annual educational events, including local 
science and technology fairs, conferences, and symposia . 

.,.. WHOI Sea Grant M arine Exten sion Program 

Dale F. Leavitt a11d]ames F. O'Connell, Woods Hole Oceanographic Institution and Cape Cod 
Cooperative Extension 
Transferring the results of research and providing general marine- related information are 
important components of the WHOI Sea Grant Program. The following examples demon-

strate how WHOI Sea Grant's 
M arine Extension Program 
facilitates communication 
among users and managers of 
marine resources, including 
members of the fishing commu­
nity, local officials, environmen­
tal regulatory agencies, and the 
public: 

• Establishment of two series 
of fact sheets, one designed 
for coastal decision-makers 
and the general public (Focal 
Poims); the other designed 
for technical users (Marine 
Ex1e11sion Bulle1ins) . 

2000-2002 PROGRAM GUIDE 
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• Directory of Cape a11d Islands Coastal Outreach Organizatio11s is a compilation oflocal 
private and public organizations that regularly deal with issues pertaining to coastal and 
marine management. The Directory is a handy reference tool that serves to encourage 
collaboration among these groups; it is updated annually. 

• Members of the coastal outreach community in southeastern Massachusetts participate 
in an electronic mail group (semco@whoi.edu) maintained by Sea Grant to enhance 
the networking and informa tion sharing. 

• Workshops, courses, tours, and site visits provide an opportu nity for local users and 
producers of marine resource information to share their knowledge and concerns, 
thereby producing a more efficient and effective resource management system. During 
the past year, Sea Grant has co-sponsored or participated in the following: shellfish 
disease (workshop); shellfish culture techniques (course), fish farmi ng and pond culture 
(course), restocking programs (pilot projects), new aquaculture technology (demonstra­
tion project), QPX research, dune and beach profiling techniques (field trips), among 
others. 

• WHO! Sea Grant Marine Extension Program provides assistance by conducting 
literature searches, offering training programs, assisting in management and regulatory 
decisions, and helping to transfer the newest technology being developed within the 
scientific research program. 

Two areas cif partiwlar i11terest in tlte region 
have served as the mai11 focus areas cif tlte 
WHO! Sea Grant Marine Exte11sion 
Program: 

Fishing and Aquaculture-Our 
fisheries and aquaculture outreach 
focuses on building partnerships and 
resource networks within the region to 
cover topics that the industry deems 
important. Working \vith the aquaculture 
industry in Massachusetts, the program 
has co-hosted workshops, courses, and 
tours of facilities to showcase the latest 
research and technology. Recent pilot 
proj ects aimed at assisting towns with 
shellfish restocking programs are aimed 
at augmenting wild fisheries and boost­
ing the economic and aesthetic value of 
improved commercial and recreational 
harvests. 

14 ---------------------------------------------------------------------------------------------------
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Coastal P rocesses- Our coastal processes outreach focuses on the management of the 
region's coastal landforms: bluffs, beaches, dunes, barrier beaches, salt marshes, and tidal 
nats. Together, these landforms serve as the region 's coastal hazards defense system-a 
system that is self-sustaining under 
natural conditions, but one that has been 
and is presently being modified to 
accommodate coastal development. O ur 
objective , therefore, is to assist the 
region in sustajning its coastal landforms 
given the realiry of present and future 
coastal development. 

Ta!Ung a systems approach, we work 
with individuals, communitie , and 
resource managers at town, counry, state 
and federal levels to {1) develop methods 
for quantification changes in coastal 
landform sustajnabiliry, and (2) use this 
information for improved coastal 
landform management. Our methods 
include one-on-one discussions, field 
visits and demonstrations, classroom 
presentations, and public meeti ngs and 
workshops. 

CREDITS 

Cover photographs: (top, middle) Tom Kleindinst, WHOI; (bottom) James O'Connell, WHOI Sea Grant 

Cover i llustration (lion's mane jellyfish), original watercolor by Tessa Morgan for WHO I Sea Grant 

Design: Linda Walker Design, Fa lmouth, MA 

Print ing: lnkstone Printing, Brockton, MA 

~'C"· 
"-.•:} PR!rmD ON RECYClED PAPt:R 

. '· 

' : 

-------------------------------------------------------------------------------------------------- 15 
2000-2002 PROGRAM GUIDE 



SmGifu.t 
Woods Hole 

Sea Grant Program, Woods Hole Oceanographic Institution 

For more information, contact: 

Dr. Judith E. McDowell, Director, (508) 289-2557;jmcdowell@whoi.edu 

Dr. Dale F. Leavitt, Extension Leader, Fisheries and Aquaculture Specialist, (508) 289-2997; dleavitt@whoi.edu 

James F. O'Connell, Coastal Processes Specialist, (508) 289-2993;joconnell@whoi.edu 

Tracey I. Crago, Communicator, (508) 289-2665; tcrago@whoi.edu 

Sheri D. DeRosa, Program Assistant and Web Designer, (508) 289-2398; sd erosa@whoi.edu 

Mailing 

WHOI Sea Grant Progra m 

193 Oyster Pond Rd., MS #2 

Woods Hole, MA 02543-1 525 

Web www.whoi.edu/seagrant/ 

E-mail seagrant@whoi.edu 

Fax (508) 457-2172 


	

