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PRE-OIL DRILLING BENCHMARKS
OF OCEAN-FLOOR FAUNA, HABITATS, AND CONTAMINANT LOADS
ON GEORGES BANK AND IN ITS SUBMARINE CANYONS

by

Dr. Richard A. Cooper, Chief
Manned Undersea Research and Technology Program

DUCTION

or the past 10 years, the Manned Undersea Research and Technology
am (MURT) has studied, in-situ, the megabenthic fauna (large, bottom-
ng animals}) of the outer continental shelf and upper continental
rom Cape Hatteras to the American-Canadian boundary. These studies
on: (1} species abundance, habitat preference, and behavior; (2)
nity structure; and {(3) variations in the above two items from year to
These studies also measure the effectiveness and calibrate the
tion of conventional research survey and commercial catch gear
ter irap, otter trawl, clam dredge, camera sled, etc.), and document
impact on the ocean floor and its fauna. Most of these studies have
-place on Georges Bank and in or around the Geor:ies Bank and Middle
¢ Bight submarine canyons {(Corsair, Lydonia, Gilbert, Oceanographer,
grapher, Veatch, Atlantis, Block, Hudson, Baltimore, Washington, and
k; Figure 1}. : ,
'n response to scheduled (beginning in summer 1981) exploratory
ing for o1l and natural gas on south-central Georges Bank (Lease Sale
42, Figure 2), and expected exploratory drilling along the continental
south and west of Georges Bank (Lease Sale Area 52; Figure 2), and
pon our 10-year background of biological and geo?ogica] studies on
Bank and "downstream" (Veatch, Hydrographer, Oceancgrapher,
t, and Lydonia Canyons} from Area 42, MURT began a pre-drilling
mark) definition and monitoring investigation to identify impact, or
‘of impact, on the 1living resources of the ocean floor and their
ats. We began field investigations in the summer of 1980 as part of
Northeast Monitoring Program (NEMP). The following sections of this
e summarize our findings so far on: (1} the biology and geology of
Georges Bank submarine canyons, (2) benchmarks (species abundance,
wnity structure, and annual variations thereof) of megabenthhic fauna
their habitats, (3) benchmarks of body and habitat burdens of
minants, (4) current regimes and geological features, and (5) the
eness and productivity of submarine canyon heads. We also Tist
ted publications and reports pertinent to this investigation.
Integral to these studies is the development of shallow- and deep-
g techniques, including the use of sophisticated, externally-operated
& systems, sampling devices, and environmental sensors. Over the past
ars, MURT has operated with 10 different research submersibles and
L support systems, with diving capabilities of 250-4,000 m (840-
00 ft) and crew complements of two to four d1ver-sc1ent1sts.
Also important to these studies is the cooperation of guest fishermen
cientists, the Jatter coming from academia, state agencies, and other
al  agencies [U.S. Geological Survey (USGS), etc.]. These
borators provide expertise complementary to that of the MURT team.
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For example, the surface geology and sedimentary features of the ocean
floor (studied by USGS scientists) and the current regime directly
influence the species and abundance of fauna inhabiting a given area. :

BIOLOGY AND GEOLOGY OF SUBMARINE CANYONS

OQur studies of the Georges Bank submarine canyons show that these
Targe geological features are unique ecosystems, largely because of their
unique habitats. The species abundance and community structure of the
megabenthic and epibenthic (bottom-associated) fauna are closely related to
the surface geology and sedimentary features of the canyon walls and axes,
which in turn are related to the bottom gradient and currents. These
sedimentary features and surface geology produce five habitat types
covering the full range of ocean-floor environments occupied by megabenthic
fauna:

I. Flat, featureless or mildly featured, mud/silt/clay substrate
with less than 5% overlay of gravel;

I1. Level or gradually sloping mud/silt/clay substrate with more than
a 5% overlay of gravel/rock/cobble;

I1I. Level to steeply sloping (50°) sand/clay substrate with an
overlying boulder field;

IV. Gradually ({3°) to precipitously (70°) sloping exposed clay
substrate with biologically eroded excavations of various shapes
and sizes, which we call a "Pueblo Village" (Figure 3}; and

Y. Featured sand dunes with overlying sand ripples.

We hypothesize that submarine canyons function as refugia for many
bottom-oriented species, where there is little, if any, impact from active
fishing gear. Both species diversity and abundance are greater in canyons
than in noncanyon areas at comparable depths. Canyons also function as
important nursery grounds for a wide variety of bottom-oriented species
such as shrimps, Caneer spp. crabs, American lobster, white hake, cusk,
ocean pout, conger eel, tilefish, blackbelly rosefish, etc., and provide
three-dimensional shelter, rarely occurring in noncanyon areas of the outer
shelf and slope, for the adults of some 20 species. The highly significant
animal-habitat associations observed within the canyons were considered in
designing our site-specific (with regard to exploratory and production
drilling) monitoring studies as discussed below. '

BENCHMARKS OF MEGABENTHIC FAUNA AND THEIR HABITATS

Quantitative and qualitative benchmarks of species abundance and
community structure, as well as measures of variation from year to year,
are needed before any conclusions can be drawn on impacts due to drilling
activity. Accordingly, MURT began defining such benchmarks in July 1980 at
two stations on Georges Bank and two stations in Lydonfa Canyon (Figure 2)
thought to be potential reservoirs for bottom-carried sediments and
entrained contaminants. In July 1981, we established two additional
stations in Oceanographer Canyon {(Figure 2}, and revisited the stations set
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Figure 3. Galatheid crabs, Cancer spp. crabs, cleaner shrimp, American
lobster, blackbelly rosefish, and tilefish as actually observed
in "Pueblo Village" habitat at 200 m in Veatch Canyon.




up in 1980. In July 1982, we established a seventh station in Veatch
Canyon and revisited each of the six previously established stations. FEach
station is a site-specific Tocation marked with a 37-kHz pinger embedded ip
a pyramid-shaped cement block.

We collect benchmark data at each station primarily by using manneq
research submersibles (Alvin and Johmson-Sea-Link). Four photographic
transects (north, south, east, and west of the pinger) are run at each
station with the submersible cruising 600 yd. along the bottom. This
combination of precise navigation and site revisitation permits assessment
of the megabenthic fauna and their habitats over the same ocean-floor areas
year after year, Using two externally mounted (forward and aft) Benthos
cameras, we take from 1,500 to 2,600 color pictures (Eigh«speed Ektachrome
35-mm film), representing between 10,000 and 18,000 m~ of ocean floor, of
each monitoring station. Each photographic frame encompasses 7.0 mZ of
ocean floor. We read all films on a 15X film reader and analyze the faunal
abundance data by habitat type. We also collect benchmark data by: (1)
making direct observations and recording them on audio tapes; and (2)
sampling surface sediments and selected biota (anemones, sea scallops, and
American lobsters) in-situ by using an externally mounted, hydraulically
operated arm on the submersible, as well as traps and hook/line gear
operated from the surface. '

5 Figures 4 and 5 show the mean abundance [number per hectare (10,000
m~)] of megabenthic fauna assessed at Stations 2 (Georges Bank) and 3 ({head
of Lydonia Canyon) in July 1980 and 1981. We have just completed reading
and analyzing data from the July 1982 films; these data will give us our
third consecutive year of abundance estimates at site-specific locations,
and a first estimate of natural variation. We estimate that 5-7 years of
species abundance and community structure data will produce a reasonable
benchmark; production drilling activity, if warranted, would not begin
until the late 1980's (Lease Sale Area 42) and 1990's {Area 52).

0f the 30 or more megabenthic species that inhabit Georges Bank and
its canyons to depths of 350 m, 10 are likely candidates for long-term
monitoring as '"key indicator" species reflecting possible impact from
drilling activity within Lease Sale Areas 42 and 52. The criteria for key
indicator species designation are: (1) endemic to study area, (2) specific
habitat-type association, (3) relatively long (4-5 years or more)} life
span, {4) vrelatively high population. level, (5} population Tlevel not
subject to large fluctuations through year-class input, and {6) individuals
easily counted from photographs. For any species that meets five of these
criteria, we designate it as a key indicator species, such as the burrowing
(mud) anemone, rock anemone, starfishes {several species), sea scallop,
' Cancer spp. crabs (two species), American lobster, ocean pout, white hake,
tilefish, and blackbelly rosefish. The population levels of these species
appear to be relatively constant from 1980 to 1981, with no evidence of
significant population shifts, habitat changes, behavioral anomalies,
etc. Our observations and preliminary data analysis for 1982 support the
above, _

As expected, habitat types (I, II, III, IV, and V) and animal shelter
characteristics (density and shape of excavations, burrow stability
relative to erosion or deposition, distribution of "Pueblo Village" areas
and boulder fields, etc.) have remained relatively constant over three
consecutive summers. There has been no apparent degradation of ocean-floor
habitat as a result of exploratory drilling (eight holes drilled to
date). We have made several dives in the immediate vicinity of drilling
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tes, both two weeks and two years after drilling ceased and the
se1submers1b1e drilling rig left the site. In both instances, the only
shvious signs of drilling activity were the manmade objects (anchors,

ble, he?mets, sieve screens, toois, etc. Ey1ng on the ocean floor,
pcompassing an area of approx1mate1y 2, 500 m We saw no craters or
diment mounds.

HCHHARKS OF BODY AND HABITAT BURDEMS OF CONTAMIMANTS

Surface sediments and megabenthic fauna, including infauna {within the
sed1ments) reflect the dinput of contaminants to the environment.
rdingly, MURT scientists have collected many samples of surface
ediments, sea scallops, Cancer spp. ¢crabs, American lobster, and tilefish
juring the summers of 1980, 1981, and 1982 to define preproduction drilling
vels of certain trace metals (bar1um, cadmium, copper, chromium, mercury,
and zinc), petrogenic hydrocarbons, and polychlorinated biphenyls
. Cambridge Analytical Associates and the Energy Resources Company,
c., perform the analyses under contract.

- Through July 1682, all sediment and faunal samples appear to be free
f PCB's; petrogenic hydrocarbons are either nondetectable or occur in
ace (<0.01 ug/g dry weight) amounts. Barium, cadmium (except for scallop
scera and crab and lobster hepatopancreas), chromium, mercury, and Tead
curred in very low levels., Copper and zinc were relatively high in crab
cle and hepatopancreas, fin scallop muscle and viscera, in lobster
¢le, eggs, and hepatopancreas, and 1in bottom sediments. The
nificance of these high values of copper and zinc is unknown, although
fshore Tobsters have been known to be high in copper for at least the
st 15-20 years.

CURRENT REGIMES AND GEOLOGICAL FEATURES

4
. The extensive observations made by NMFS and USGS in Lydonia and
eanographer Canyons (canyon walls, axes, and tributaries) over the past
~years, including our submersible dives in 1982, strongly suggest that:
) the canyon heads are erosional areas swept by strong currents of highly
riable direction, (2) the deeper portions of the canyons are repositories
inks) for bott0m~carr1ed sediments and entrained contaminants, and (3)
e "lTifetime" or longevity of a given particulate in the heads of the
nyons may be very short or long depending on the "flush time," which is

The strong and highly variable currents in the canyon heads,
pecially those 1in Oceanographer Canyon s axis, have created large (3-4 m
gh} sand dunes, waves, and ripples, whose orientatlons and sharp crests
e further evidence of the current regime (mostly internal waves)
ribed above. These currents may be most swift (observed and measured
to 3.0 knots) in the main axis, but are also significant (observed and
asured up to 1.0 knots) along the canyon walls, flowing in either a down-
nyon (south), wup-canyon (north), or cross-canyon {east and west)
rection. Th1s current regime strong]y suggests a continuous reworking of
rface sediments and redistribution of them and their potential load of
Ntaminants within the upper {shorter)} portion of the canyons. These
sults complement those of the USGS's extensive current studies in the
Orges Bank submarine canyons, and directly bear on the potential impact
driliing and production activity, whether it occurs on the shoals of
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Georges Bank (Lease Sale Area 42) or on the deep slope {(Lease Sale Area.
52). '

UHIQUENESS AND PRODUCTIVITY OF SUBMARINE CANYON HEADS

The heads of the Georges Bank submarine canyons are now recognized ag
geologically unique (surficial features providing abundant "prime"
habitats) and biologically productive and important (nursery grounds fop
many valuabie species--American lobster, tilefish, white hake, etc.}. Past
and present deliberations. between the New England States and the U.s,
Department of the Interior concerning which Georges Bank and canyon areas.
are available for drilling were and are based primarily on: {1} technical
capab111t1es of deepwater drilling, and (2} recognition of the canyon heads
as. "sensitive and productive" lobster' and fish habitats. The New England
States successfully requested the removal of 12 tracts from Lease Sale 42,
and are requesting the removal of 41 canyon head ("lobster sens1t1ve“)
tracts from Lease Sale 52, scheduled for March 1983. These deliberations
are based primari?y on the resuits of the cooperative studies between
NMFS/MURT and USGS in the Georges Bank submarine canyons over the past 10
years, and specifically the NEMP site-specific monitoring studies begun in
1980. .
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. DIRECTORATE

No report reczived.

'U§CE ASSESSMENT DIVISION

No report received.

ED UNDERSEA RESEARCH AND TECHNOLOEY PROGRAM
No report received.

'NE ECOSYSTEM INVESTIGATION

fhyopiankton Investigation

We collected 300 ichthyoplankton samples during the important July-
st time period by piggybacking on the annual sea scallop and surf clam-
n quahog surveys. The two surveys provided us with coverage over
pths less than 120 m in the Middie Atlantic, Southern New England, and
ges Bank subareas, as well as the western part of the Gulf of Maine.
-ichthyoplankton community in the Middle Atlantic subareaz was diverse
ncluded larvae of hakes (Urophycis), silver hake, butterfish, black
bass, tautog, searobins, Gulf Stream flounder, and smallmouth
nder. Silver hake larvas were numerically dominant off Southern New
nd and over the western part of Georges Bank. However, zooplankion
mes were light and fish eggs and larvae scarce on the eastern half of
Bank. Redfish larvae dominated catches in the Gulf of Maine. Our next
ey begins 1in mid-September when we will piggyback with Resource
ssment Division personnel on the autumn bottom trawl survey.

We have received winter 1982 survey results from the Polish Plankton
ing and Identification Center. Actual catches of sand lance larvae
rm our preliminary shipboard observations made during the survey.
ough young sand lance continued to dominate numerically the winter
1thyopiankton community, their numbers declined from winter 1981
\ In the Guif of Maine, catches were off 16%, on Georges Bank 43%,
i off Southern New England, where the larval population has been centered
nce 1977, the standing crop of larvae dropped 64%. Only in the Middle
lantic subarea (New Jersey to Cape Hatteras) did they show an increase
1%) over 1981 levels.

Don McMillan and Wally Smith recently completed an analysis of -the
stribution and abundance of Atlantic herring Tarvae during the autumn-
nter spawning season of 1981-82. From late September through early
mber, or the time perfiod that encompasses the height of the spawning
ason, larvae occurred only around the periphery of the Gulf of Maine.
ir center of abundance was situated in the Massachusetts Bay aresa. None
re taken on Georges Bank and around Nantucket Shoals where peak larval
oduction occurred during the 1960's and early 1970's. By the end of
vember, larvae occurred along the western edge of the Gulf of Maine and
ound MNantucket Shoals, but, except for the western extreme, not on
0rges Bank. We failed to colisct any herring larvae during the winter
rvey in rebruary-March, thus the 1981-82 spawning season marked the
cond consecutive year that spawning was essentially nonexistent on




Georges Bank. Our MARMAP (Marine Resources Monitoring, Assessment, apq
Prediction Program} surveys of fish eggs and larvae during autumn 19gy -
through spring 1982 further indicate that numbers of Atlantic cod apg

haddock larvae on Georges Bank were at the Towest observed levels in the
past 8 yr, and might prove to be the lowest recorded by NEFC biologistg
since the early 1950's. We will seek further information on the status of
the 1981-82 year class of cod and haddock during the autumn Dottom tray)
survey which begins in September.

Larval Fish Dynamics Investigation

Experimental Studies

We completed a first draft of a manuscript describing a general mode)
for the relation between temperature, Tarval RNA-DNA ratio, and growth rate
in fish. The model is based on lab studies with seven species, including
Atlantic cod, haddock, summer flounder, winter flounder, sand lance,
Atlantic herring, and striped bass. VYariations in temperature and RNA-DNA
ratio explained most of the variability observed in growth. The manuscript
also describes results from our field studies of cod, haddock, and sand
lance.

Work with larval nucleotides was continued. We can separate most of
the common nucleotides with high-performance 1iguid chromatography.
preliminary work indicated that upon stress c¢r prolonged storage, the
adenosine nucleotides (i.e., ATP, ADP, and AMP) decrease in concentration
while the inosine nucleotide IMP increases.

Two manuscripts describing the 1ab spawning of sand lance and their
development and growth at several temperatures and feeding levels are in
preparation. Analysis of data from the joint NMFS-U.S. Fish and Wildlife
Service study of the effects of contminants on striped bass viability,
describing the egg, larval, and Jjuvenile stages, was continued.
Praparations are being made for presentation of results from this study at
the American Fisheries Society meeting at the end oFf September, A
manuscript on larval fish trophodynamics has been prepared for presentation
to Fish Ecology III at the University of Miami.

Population Processes

Final .revisions were made on a paper by Roz Cohen and Greg Lough on
the prey field of larval Atlantic herring; it was returned for
publication. George Bolz continued working on the larval Atlantic cod and
- haddock growth manuscript, and Peter Donnelly has been preparing 2
manuscript on the results of the use of the HIAC particle counter for the
determination of fine-scale particulate/phyto-zooplankton distributions
from samples collected on the larval dynamics studies on Albatross IV
Cruises No. AL 81-03, AL 81-05, and AL 32-05. Dave Potter has been doing
extensive computer programming and plotting of HIAC particle-size
distributions and Jarval herring data from the 1978 larval herring patch
study. Phil LeBlanc completed the sorting, identification, and length
measurements of ichthyoplankton from bonge net hauls on Albatross IV Cruise
No. AL 81-05, and is in the process of enumerating zooplankton from the
MOCNESS (multiple opening-closing net and environmental sensing system)
samples on Albatrees IV Cruise No. AL 82-05.
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_George Bolz, Pnil LeBlanc, and Peter Donnelly participated on the
.core-ring study on A4lbatross IV Cruise No. AL 82-09 during 9-20
ist, and were responsible for the MOCNESS operations. Dave Potter and
‘Merry also helped with cruise preparations. Hal has worked on the
ral servicing and repair of the two MOCNESS units and has set up the
gSs~Aiken fluorometer for calibration purposes.

¢ Predators Investigation

“Project personnel sampled four major shark tournaments in New York,
je Island, and Massachusetts during July and August. At Montauk, New
., 83 sharks were landed at two tournaments. Sporisfishermen landed 25
s at a new tournament at Snug Harbor, Rhode Island, and 69 sharks at
3rd Annual Hyannis (Massachusetts) Shark Tournament.

Nancy Kohler examined 61 shark stomachs from eight species for food

Sampies obtained at tournaments this summer included vertesbrae

‘age studies and reproductive tissues from tagged blue and mako sharks,
well as from untagged white, common thresher, sandbar, dusky, and
loped hammerhead sharks. These tissues were run through the initial

ages of processing by Christine Carrigan, Alan Lintala's replacement.
1, who worked with us as a University of Rhode Island undergraduate, is
w studying for his Ph.D. at West Virginia University.
 In August, Chuck Stillwell and Nancy Kohler conducted blue shark
ck1ng experiments aboard the R/V Geronimo in the area south of Martha's
ard. The purpose of the cruise was to derive values for digestion and
mach evacuation rates in blue sharks under natural conditicns, using
hered floats that allowed retrieval of sharks containing known amounts
food. Results from four trackings were inconclusive with respect to
gestion data because the sharks puiled free before they could be
ieved. However, fwo of the sharks tracked for 25 and 26 hr
onstrated movements of 18 and 34 mi at an average swimming rate of 0.75
| This agrees well with sonic telemetry experiments conducted
eviously by Dr. Frank Carey of the Woods Hole Oceanographic Institution
HCI), and with the average daily rates computed from our tag-and-
pture data.

Chuck Stillwell and Nancy Kohler continued work on iwo manuscripts
ated to food and feeding behavior of blue sharks and swordfish in the
thwest Atlantic. Wes Pratt and Jack Casey continued work on two age-

d-growth manuscripts.

Length-weight data from sharks collected over the summer were Kkeyed

the.camputer by our summer trainee, Paul Francis. He was responsible

wth and Tength-.requency data. Several mapping programs were completed
Fred Lerch in concert with Bob Payne of the EPA, using the EPA

A1l of the Apex Predators Investigation data and programs have
N transferred to the new EPA system.

John Hoey completed the first draft of “A Comparison of Species
position and Catch Rates from Pelagic Longline Fisheries in the Western
th Atlantic," and submitted it for in-house review.

In August, Or. Frank Carey of WHOI completed a 12-day swordfish sonic
cking cruise aboard the Center's R/Y Gleoria Michelle, Inclement weather




hampered operations at the start of the cruise, but a sonic tag was
implanted in a 250-1b swordfish on the northeast peak of Georges Bank and
foliowed for 2 days. The swordfish traveled 100 mi te the offings of
Corsair Canyon at an average speed of 3 knots. The fish remained near the
surface on the first day, then swam near the bottom in depths of 250 m on
the following day. On the second day, the fish breached several times ip
the late afternoon and remained near the surface at night. Aggregations gf
fish or squid visible on the echosounder suggested the swordfish may have
been feeding during part of the time. A new tracking system deveioped for
this cruise worked well and additional experiments are planned for next
year, _

During July and August, 38 tags were returned from 10 species of
sharks and 2 tags were returned from swordfish. These recaptures included
two blue sharks that traveled from Montauk, New York: one to the Madeira
Islands (2,300 mi in 2 yr) and another to the Cape Verde Islands {3,000 mi
in 3 yr}. Other returns came from a bigeye thresher shark that traveled
from North Carolina to the Sargasso Sea (1,000 mi in 3 yr), a mako that
traveled from QOregon Inlet to the West Indies (1,650 mi in 5 yr), and a
sandbar shark that traveled from Long Island to Panama City (1,200 mf in 3
~yr). The most dramatic return came from a sandbar shark that was tagged
off Virginia and was recaptured off Veracruz, Mexico, after 17.5 yr at
liberty. This is the longest time at liberty we have had for any tagged
shark. We were fortunate to obtain information on this recovery through
Dr. Bill Fox of the Southeast Fisheries Center who obtained the information
at a conference in Mexico. The address on the tag was worn away, but the
number was still legible. ' .

Fishery Oceanography Investigation

During July-August, the Fishery Oceanography Investigation
accomplished the third warm-core ring c¢ruise of the year. The target of
the c¢ruise was the entrainment feature associated with the Ring No. 81-G
whnich was Tocated south of Georges Bank. First, an array of current-meter
moorings was deployed along the outer edge of the Bank near the
entrainment, then a brief survey of the feature was done, and finally
observations by conductivity-temperature-depth (CTD) and MOCNESS were made
around drogues deployed across the mouth of the entrainment. The
preliminary resulis indicate that the ring was not actively entraining
water from the shelf and that the shelf water that had been previously
entrained containad only small amounts of shelf plankton.

Preparations are underway for the fourth ring cruise in September.
That cruise will recover the moorings deployed in August. It will mark the
first time that Delaware II has been used for mooring and CTD work.

The Investigation has received a UNIFAX recorder which will receive
copies of satellite images from GOES (Geostationary Orbiting Environmental
Satellite) and polar orbiter sateliites. These are the same images
received by AEG. When our machine is fully operational, the Investigation
will maintain a file of 1images received for use by Division and other
Center investigators. A

In August, Tom Laughton resigned from the group to pursue graduate
work in physical oceanography at Oregon State University. We will miss
Tom's wide ranging ability and wish him the best in his new adventure.




kton Ecology Inves@jggtion

Jack Green worked with Ken Sherman and Julien Goulet on an ICES paper
d on 5 yr of zooplankton sampling on Georges Bank. Analysis of the
~for the paper revealed 2 yr of exceptional biomass on Georges Bank,
and 1979. Jack and Cabell Davis have since been TJooking at the
ible biological and physical conditions during those 2 yr to determine
causes and species compositions of the high biomass. Analysis of
ton-pump data for 1980 and 1981 continued through August. Jack has
work1ng with Ralph Owen and Jerry Scott of the University of Rhode
nd s Cetacean and Turtie Assessment Program on the apparent correlation
een concentrations of right whales and large numbers of Calanus
irehicus in the Great South Channel.
~Joe Kane has been working on a manuscript on the feeding of larval
Jerry Prezioso trained Archimedes Merriweather
plankton taxonomy. Sorting of a Tlimited number of samples from
tross IV Cruise No. AL 79-03 was completed during the training of
imedes and Pat Michalik, both summer appointees. Measurement of krill
es from the First International BIOMASS Experiment 1in the Antarctic
£X) was completed using image processing. The FIBEX work is currently
the data-reduction stage, A shipment of zooplankton samples from
aware IT Cruises No. DE 82-02 and 82-03, and 4ldatross IV Cruises No. AL
6 and AL 78~01, was sent to the Poiish Plankton Sorting and
tification Center in August.
“During July, Carolyn Griswold reviewed the drafi environmental impact
ement for O0CS Sale #76, and prepared comments for Jack Pearce for
usion with other Center comments. As coordinator for the Marine
ystems Division site-characterizatioin report, she met with Jack Pearce
cods Hole on 29 July and contacted Division representatives regarding
r inputs. On 14 July, she hosted Tommy Purwaka, an Indonesian graduates
ent attending the University of Washington, and discussed MARMAP and
integration with other Center programs. She also attended a seminar by
S. Gray on "“Commonness and Rarity in Marine Benthic Communities: Some
equences for Pollution Studies.” On 15 July, she atiended a seminar
"Use of Airborne Remote Sensing Data To Study Biological
in the Ocean," given by Janet Campbell of the NASA Langley
arch Center. Much of August was spent making plans for the charter of
R/Y Challenge for a 5-day cruise at the end of September. On 10
st, she spent a day on the R/V Sea Hawk collecting water samples and
plankton tows for ctenophores. She responded to a reguest from Paul
of Battelle Memorial Institute in Duxbury, Massachusetts, for
ation regarding MARMAP plankton sampling protocol, and sent him the
y revised draft of the MARMAP manual. She provided Jack Pearce with
ral items of interest from the Marine Ecosystems Division for the
tat Protection Newslatter.
On 19 August, Carolyn attended a meeting of the Georges Bank
ogical Task Force and prepared a memo for distribution on the results
hat meeting.
Carolyn prepared a report characterizing Nanomia cara popu1at1on
ins and distributions in the Gulf of Maine as a Narragansett Laboratory .
rence Document, and MARMAP Comtribution Report.
On 31 August, Carolyn Griswold attended a meeting of the Mid/North
ntic Technical Working Group Subcommittee in Boston, Massachusetts,
e the Subcommittee's recommendations for the Bureau of Land




Management's Fiscal Year 1984 studies progran were reviewed and necessary -
changes and additions were made. B

Donna Busch coordinated the Biostatistics Unit while Julien Goulet wag
on leave, provided primary productivity and phytoplankton speciesg
information for a deepwater dumpsite report, and reviewed manuscripts, ICES
papers, and laboratory reference documents for the Laboratory Director,
She also issued a news release concerning the signing of the solar energy
system contract at the Narragansett Laboratory, arranged for a course gn
“Why Japanese Management Works" to be presented at the MNarragansett
Laboratory, attended a meeting with Ken Sherman, Jack Green, and Tom
P1ichta to plan a zooplankton section for the deepwater dumpsite report,
and surveyed fluorometers at the Woods Hole Laboratory and made
recommendations to the Division Chief regarding requirements for monitoring
surface chlorophyll continuously on MARMAP surveys.

image Analysis

During July and August, final contracts were issued for compietion of
the automated plankton processing system prototype being cooperatively
developed by the Narragansett Laboratory, the NOAA Office of Technology and
Engineering Services, and the University of Rhode Island., Applied Science
Technology, Inc., located in Arlington, Virginia, will develop a
programmable translation stage for viewing both preserved plankton and
silhouette photographs. The storage and associated hardware and software
will be integrated with the rest of the system and a systenm console will be
designed and constructed. trauss Photo-Optical, 1Inc., Tocated in
Wash1ngton D. C., will provide a system of high-resolution optics required
for image scanning, and a suite of silhouette cameras for shipboard or Tab
application utilizing motorized transporis.

Costas Katsinis of the University of Rhode Island's Engineering
Department, who is developing the computer hardware, software, and
algorithms for the digital analysis, completed testing the Motorola 68,000
microprocessor boards and began teaching Mark Berman of the University of
Rhode Island's  Oceanography Department about the machine and
microprocessor-based languages used in the system. Mark has been working
with the system throughout the summer in an effort to provide continuity
after Costas returns to Greece,

Dr. Takeo Ishii of the uUniversity of Tokye's Institute of Oceanolagy
visited the MNarragansett Laboratory frem 27 August to 3 September. Ur.

~1shii 1is heading up a five-man team investigating the feasibility of
applying image analysis to taxonomic classification of biological subjects
ranging from bacteria to krill. One day was spent reviewing his progress
whrich has had limited success 1n classification of different species of
diatoms of the genus Ceratium,

On 30 August, Ray Maurer gave Dr. Ishii a demonstration of counting
and sfzing plankton with the small Bausch and Lomb system. On 1 September,
Costas Katsinis presented a demonstration of the new automated plankton
processing system. Although our approaches to the problems are similar,
both deriving digital information from a video image, Dr. Ishii stressed
his research is limited to demonstrating feasibility. Or. Ishii's visit is
the first in a series of exchanges expected with the 1nternat1ona1
fisheries community which have been sparked by intersst in our system's

development.




Biostatistics

on 12 July, Julien Goulet met with Ken Sherman, Ray Maurer, and Jack
en of the Center, with Perry Jeffries and Mark Berman of the University
nhode Island, and with representatives of the NOAA Office of Technology
Engineering Services. A review of the next-generation image analysis
em was presanted, and technical details were discussed.

‘Julien Goulet spent some <£ime on hunting down bDottom topography
. A digitized data tape, interpolated to 2' of Jongitude and latitute,
been requested from the National Geophysical Data Center in Boulder,
rado.

Except for leave time, Julien Goulet spent most of the months of July
August on problems of the Element Dictionary . and the Data Base
cture needed to implement the MARMAP Ecosystem Data Base on £PA's PDPI1
uter. ‘
~The Narragansett Laboratory received seven new CRT tarminals, two of
with graphics capabilities. We also received modems and connecting
es. The terminals and modems are being distributed, and rental
inals will be turned in. The Narragansett Laboratory also received an
word processing system. As soon as it is properly installed, training
he secretarial staff will be provided by NBI. '

The Biostatistics staff, Tom Plichta, Ronna Lupovitz, Glenn Gisseffi,
.Greg Skomal, spent a Tlarge fraction of time generating dominance
istics, plots, and median statistics for several scientists in the
sion, including Ken Sherman. This work included extracting data from
MARMAP Information System, quality controlling the data, and processing
‘extracted data through the Statistical Analysis System in order to
in the desired results. '

‘Julien Goulet visited the Woods Hole Laboratory on 4 August to meet
. Jack Suomala of the Charles Stark Draper Laboratories, Inc., of
ridge, Massachusetts, and others for a presentation of capabilities on
e and data analysis.

.On 4 August, Julien Goulet met with Kay Paine and reviewed the status
ocumentation concerning the MARMAP Ecosystem Data Base.

-0n 6 August, Julien Goulet met with Bob Payne of the EPA and reviewed
gpo;ential budget for next fiscal year'‘s support of automatic data
assing.

osystems Dynamics Investigation

.Ed Cohen and Wendell Hahm made preliminary runs of the model GEORGE
-initial conditions based on Center data. The model appears to be
le and they are making additional runs to investigate the effects of
ctive fishing on target and nontarget species.

. Mike Pennington continued to research techniques for determining the
ces of variability in plankton surveys.

-Ray Bowman, Tom Morris, and 8311 Michaels prepared for and
icipated on Gloria Michelle Cruise No. 82-11, a fish feeding study from
) 15 August. = The primary objective of the cruise was to determine the
s, type, and quantity of food consumed by selected species of fish
0iting continental shelf waters in the vicinity of certain Bureau of
- Management sampling sites located south of Martha's Vineyard and on
hern Georges Bank. Ray Bowman served as Chief Scientist on the cruise.
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Ray spent a large part of his time during July and August formu1at1ng
new data processing methods and a computer format for entering 1981 ap4
subsequent fish feeding information into the computer data bank. The dag,
to be entered include quantitative, qualitative, and fish-prey«Tength
information.

Tom Morris worked during July and August principally on comp1et1ng
papers on the feeding and mouth morphology of marine fishes.

Bi11 Michaels completed preliminary analyses of the data compiled fpp

a paper entitled, "Food of Seventeen Species of Northwest Atlantic Fishes.
Part II; Examination by Year and Listing of Prey Species." He presently is
preparing a draft of the manuscript. Bill's time was also used gathering
supplies for various cruises and coding 1979-80 logsheets.
' As part of the Tlobster Tlarval study, Charlie Wheeler made five
sampling <trips in Buzzards Bay during July. After a cold June, water
temperatures were close to normal and the numbers of late stage larvae ip
early July were comparable with those of previous years.

Roger Theroux devoted most of the July-August period to preparation of
a data base of benthic data, to a preliminary analysis of the data, and
preparation of graphics for the "Bettom Animals" chapter of the forthcoming
Jjoint Center/WHOI book on Georges Bank.

Roger's bivalve manuscript 1is currently being typeset. It s
scheduled for completion at the end of September.

John Hauser completed the benthic cluster-analysis program, and
applied it to Georges Bank using various data inputs. John also wrote
programs %o reformat data files for compatibility with DATATRIEVE, for use
with the food habits data base.
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SOURCE UTILIZATION DIYISION

duct Quality Investigation

1In the previous bimonthly report, we reported that the iced shelf life
Atlantic cod fillets irradiated with 100 Krad, the maximum permissible
] currently under proposal by FDA, could be significantly extended if
fish are treated with a potassium sorbate dip prior to irradiation. A
dy just completed has indicated that the jiced storage life of sorbate-
ted cod fillets, whether irradiated with 100 Krad or not, were
parable. Therefore, there appears to be no advantage to irradiating
bate-treated cod fillets with a 100-Krad dose for the purpose of shelf-
e extension.

~ Potential panelists for the “edibility study® were trained and
eened for ability to discern the four basic tastes, and also for sensary
ity to threshold levels of taste stimuli. Panelists are currently being
ined to evaluate texture of fish on the scale developed at the U.S5.
y's MNatick (Massachusetts) Laboratories. Armand Cardello and Miles
yer of the Natick Laboratories recently visited the Gloucester
yratory and participated in a panel training session and were satisfied
i the progress made.

- In conjunction with the New Bedford fish quality study, the Resource
1ization Division conducted sensory analysis for the New England Fishery
elopment Foundation on ice-stored samples of Atlantic cod and flounder
lets which had been either boxed at sea or stored in pens. The rasults
~being analyzed by analysis of variance to determine whether there was
;;ignificant difference in iced shelf 1ife due to method of storage on
rd ship.

After 14 wk of storage at 0°F, red hake fillet blocks which had been
dcuum-packaged in either polyethyiene, nylon-surlyn, or a retort-pouch
dminate, and blocks which were in nonevacuated polyethylene, were rated as
ghtly tougher than control samples held at -80°F., Sensory evaluation,
tron measurements, and chemical quality indexes such as dimethylamine
- formaldehyde content show that of the treated samples, those packaged
‘the retort-pouch laminate are toughening at a rate greater than the
er treatments.

The minced red hake study described in the last report is now into its
rth month of storage at 0°F. Sensory evaluation and Instron measure-
s indicate that while the control sample has become objectionably
gh, the proteolytic-enzyme-treated samples have not. One sample
taining a highly active bacterial protease has remained mushy during the
@y. Dimethylamine and formaldehyde content of the treated samples are
ilar to those of the control sample.




A new storage study was initiated to test the effects of oxidizing and
reducing substances on dimethylamine and formaldehyde production in minceq
red hake blocks stored at +20° F.

Ron Lundstrom completed identification of 17 umknown fish samples
using the polyacrylamide gel iJscelectric focusing technique. These
identifications were done for the Arizona Attorney General's Financial
Fraud Division.

Product Safety Investigation

Analysis of Targetad Finfish and Shellfish Samples for PCB's

Workup of flesh samples collected from the New York Bight region has
been completed, preparatory <%to analysis for polychlorinated biphenyis
(PCB's). The samplies consisted - of fourspot flounders, windowpane
flounders, and winter flounders. The florisil extracts from the above
fiesh sampTegaof flounders have been analyzed by gas-ligquid chromatography
utilizing a ““Ni electron-capture detector.

Livers were excised from all of the flounder samples. Composites were
made from five individual livers and homogenized. A subsample was worked
up Tn accordance with the Association of 0fficial Analytical Chemist's
multiresidue procedure, including a final silica gel step. The extracts
will be analyzed by gas-l1iquid chromatography.

Evaluation of Amalytical Procedures for PAR's

The following procedures were evaluated for the analysis of
polynuclear aromatic hydrocarbons (PAH's) in fish tissues: J&W Soxhlet
extraction with carbon dioxide at 900 psi, Dunn's procedure, and Grimmer's
procedure. Five experiments were run by the Grimmer procedure, giving very
high yields for Atlantic cod spiked with known PAH's and clean exiracts.
Solvents and chemicals were ordered for an extensive method verification.
Two experiments were run by the Dunn procedure. The florisil deactivation
step was modified to improve yields on benzo-a-pyrene and benzo-g,h,i-
perylene. Yields were improved substantially, but large interferences of
cholesterol were found in the final extracts. Three experiments utilizing
the J&W soxhlet extractor were run. Results indicated that the extraction
of PAH's by this technique was nil.

ICES Intercomparisoh Exercise

Six standards from the ICES kit were prepared and analyzed by gas-
1iquid chromatography for PCB's and chlorinated hydrocarbons.

Entry of PCB and PAH Data Into a Data Bank

A1l of the PAH data from samples of the Mew York Bight and Casco Bay
regions were entered into a Decasystem 10 computer. Analysis of variance
for the 16 PAH concentrations was then performed by site and species. All
of the PCB data are. currently being entered into the system. A PCB file
has been configured and PCB data are now being entered.




igcsﬁs Analysis of Targeted Extracts for PAH's

The current technigue to analyze fish for PAH's by gas chromatography-
pectrometry (GC-MS) is now an in-house one. Before any extract can
nalyzed by GC-MS, it is necessary to do additional silica gel cleanup
emove cho1esterol. Without this additional cleanup, a great deal of
ponible lipid is injected into the capillary column, overloading the
acity of the column.

‘Installation of a Backup Cooling System

A backup cooling system for the GC-MS is reaching completion. The
al task 1is the installation of an electrical outlet by a licensed
ctrician. The system includes solenoid valves which shift the flow of
from a circulating unit to a tap supply in the event of power Joss.
Tectrical unit was also devised to signal the loss of power so that
ine maintenance on the mass spectrometer may be performed.

jct Standards and Specifications Investigation

-A proposed draft "U.S. Standards for Grades of Frozen Lobster" and a
mble have been sent to the NMFS Central Office for pubiication in the
eral fegister. These documents are intended to facilitate procurements
ederal agencies and others. .

‘A proposed draft "U.S. Standards for Grades of Fresh or Frozen
less Dressed MNorth American Freshwater Catfish" and products made
efrom have been reviewed and commented on.

‘A proposed draft "4.S. Standards for Grades of Fresh or Frozen Fish
ks" and a preamble for publication in the Federal Register are in the
ral Office.

‘A revised proposed draft "“4.S. Standards for Grades of Frozen Fish
ions and Fish Sticks” is being reviewed by interested persons in NMFS
in commercial organizations.

An initial draft of a revision of the "U.S. Standards for Grades of
en Fish Blocks” has been outlined.

Several comments have been received on both the “Interim Standards for
h and Frozen Shrimp" and the instructions for grading fresh and frozen
mp These will be resolved before final publication of the standard
instructions.

A market research and analysis report on fresh and frozen fillets was
smitted from the Central Office to USDA. A recommendation was made to
ace the Tederal specification for fish--chilled-and-frozen--with three
ercial item descriptions for whole and dressed fish, fiilets, and

/URI Cooperative Fisheries Engineering Unit

Gilles Charousset, a student at the Ecole MNationale Superieure
nomigue in Rennes, France, has been working with us on a project to
1 the Isaacs-Kidd zn1dwater trawl and test its flow patterns in the
ersity of Rhode Island's (URI) Ocean Engineering Department fow tank.
&-third scale model has been constructed and is being tested.

Work continues on choosing a shrimp survey trawl for the Gulf of Maine
Ooperation with the Northern Sarimp Technical Committee. A candidate
1 has been picked and will be purchased soon.




Dr. Recksiek of the URI Fisheries and Marine Technology Department ig
working on entaring the Yankee 36 trawl model and prototype data into the -
URI computer to enable us to compare the model results with those of +he -
full-scale version.

Progress continues on the "Microlog” vessel instrumentation system.
A1l the required hardware have been fabricated and purchased to establigh
communication between the three system microprocessors. All the software
for data acquisition, transmission, and interpretation have been prototyped
and testing has begun. Sensor installation will be conducted when the
Gloria Michelle is hauled out.

A1 Bliott reviewed two research proposals, one for the National Science
Foundation and one for URI. He also reviewed a paper concerning a ney
mathematical technique for determining webbing tapers for net making.

The second automatic squid jigging machine is on loan to a Weymouth,
Massachusetts, fisherman for demonstration purposes.

During the emergency haulout of the Glomia Michelle, hull measurements
were taken with a laser theodolite by URI Ocean Engineering Department
personnel, These measurements are for the ongoing fishing vessel safety
and stability study.

Gloria Michelle cruises during the reporting period are shown in the
following tabie.

Cruise Ho. T1tle Duration Area

aB-I0 Seabird CoTiection T days T2t of Chatham.
Massachusetts

G4 82-11 Fish Feeding Study 7 days Georges Bank and
and Sand Lance tellwagen Bank
Collection

GM 82-12 Swordfish Tracking 12 days Georges Bank

Modifications continue on the Gloric Michelle with the below-deck Jab
space being enlarged and a new companionway and steps installed for better
access to the lab. In addition, the main and auxiliiary exhausts have been
insulated in the engineroom.

Processing and Preservation Investigation

Frozen Fish

Hunter L color measurements of the changes in color of the raw U.S.
Grade A frozen haddock, Atlantic cod, and pollock stored at +20°, 0°, and
-20° F were tabulated. An examination of the plotted raw data shows no
distinct trend in the white-to-black (L value), green-to-red {a value), or
blue-to-yellow (b value} color measurements. Regression curves will be
calculated and drawn to confirm the results. One of the main problems in
measuring the color of the fish samples is their lack of color uniformity
and cracks in the sample. :




‘Weight and Length Changes in Cod During Iced Storage

‘A second and third experiment to determine if there are any weight or
+h changes in gutted Atlantic cod stored in boxes covered with jce were
teted. The cod varied in weight from 2 1b 2 oz to 9 1b 4 oz, but most
weighed between 2-1/2 and 3-1/2 1b. Their length was between 18-3/16
30-1/8 inches, but most measured between 18 and 23 inches.

rom an analysis of variance, there is a nonsignificant difference
een the weight and length changes of individual cod over the 1ll-day
storage period. The fish lost an average of 1.4% of their total
nt after 11 days of storage. In contrast to the weight loss, the cod
eased 0.73% in length after 11 days iced storage.

‘Fish Bleeding

‘Bleeding of fish is primarily done to enhance the visual quality of
fillets because l1ittle or no blood would be present when the fish are

“This preliminary study was conducted on flounder. Unlike most fish
ht, flounder are not gqutted when landed on a vessel. The size and
e of this fish allow it to be iced down quickly. As socon as the fish
landed on shore, they are usually processed.

‘For this study, 1ive flounder were procured and put into our own
s. When sampled for bleeding, eight fish were taken from the tanks for
ding. Four fish were bled at the caudal peduncie and four in the
/head area. In each case, we made certain that the dorsal aorta or its
inuation was severed to promote bleeding.

- The following table lists the bleeding point of the fish and the
hts noted after bleeding after varijous time intervals.

‘Weignt{am)

Cut initial L5 min 4 days b davys

iatl 02/ 024-3 od6+22 043+19-3
Tail 483 479-4 501+22 497+18-4
Tail 308 303-5 323+20 319+15-5
Tail 700 686-14 717+31 708+22-9
Head 455 442-13 467+25 456+24-1
Head 545 529-17 549+20 548+19-1
Head 613 586-27 613+27 - 608+22-5
Head 542 _ 529-13 549+20 547+18-2
None 301 305

None 484 474

~The first 15 min after cutting showed the greatest weight loss,
sumably due to bleeding. Those fish cut at the tail showed less weight
' (3-14 gm) than those cut at the head/gill region (13-27 gm}.

 After storage on idce to note if further bleeding occurred, a
nificant gain in weight of the fish was noted in all cases ranging from
to 31 gm after 4 days. There was no evidence of further bleeding. The
ght gain must be attributed to moisture pickup from the ice. After 6
S on ice, a small loss in weight was noted (1-9 gm).

~ After the sixth day of storage, we decided to conduct a raw fillet
luatjon, followed by a taste test. The following table shows the
rage results of both tests conducted on the treated fish..




Score
Test Tail Dleading Head bieading Lontroj
Raw fTiiiet 7.5 7.8 N
Taste 7.0 7.4 7.0

A1l results were adjudged good. No significance can be attributed g
either head or tail bleeding on the appearance of the raw fillet, nor can
any significance be attributed organoleptically to the cocked fillets from
bleeding. '

Apart from the empirical observations noted, certain conditions
existed that bear mentioning.

We notad that the bloocd of the flounder did not flow freely after a
few minutes, seeming to coagulate. This possibly prevented further
bleeding. Also, since the treated fish were well iced during storage, we
are not sure if they passed through rigor nor not. Presumably they did,
but no change in blood condition occurred.

A new study to determine the U.S. Grade A frozen stability of fish
held in ice for various times is being planned. This experiment will begin
as soon as the details are worked out.

" Mew Interest in Minced Fish

From the number of inquiries on our past work with minced fish, it
appears that there is new interest in preparing minced fish products. To
confirm this, our Bibun meat-bone separator has been icaned cut to a fish
processor to prepare new minced fish products.

Sorbate Preservation

Two experiments on the preservative effects of potassium sorbate (KS)
on dressed Atlantic cod were completed. For these experiments, dressed cod
held in dce for 5 days were immersed in chilled seawater (CSW) containing
0.5% XS for 2 days, and then placed in ice. This procedure simulated in-
plant conditions where the fish are held over a weekend in CSW + KS rather
than in dice. Control fish from the same lot were held in ica only and in
CSW containing no KS. The fish were organoieptically examined to determine
the acceptable shelf life of the whole fish, the raw fillets cut from them,
and the cooked fillets.

The results indicate that immersion of 5-day-old fish in KS was not
effective in extending the shelf life of the whole fish or of the fillets
" cut from them, .

A bacteriological study shows that dipping fresh cod fillets in 2.5%
and 5.0% KS does not appreciably lower total aerobic plate counts when
compared to nondipped controls over a l4-day holding period. Trimethy-
lamine (TMA) assays done on these samples, however, showed that the
production of TMA was considerably slowed in the dipped fillets.

These results are preliminary; retesting awaits certain samples for
reproducibility of results. In addition, a second batch of dipped and

nondipped fillets are being analyzed for bacteriological and TMA production
data.




qanoleptic testing has been completed on blue crab meat pasteurized
ygen-permeable and oxygen impermeable plastic pouches for up to 9
The organoleptic data are being statistically analyzed.

gxperiments are continuing on the production of an organcleptically
table, sterilized canned blue crab meat pack.

gesource Chemistry--Nutritional Analyses

we received a block of c¢rab meat for speciation from the NMFS
sast Inspection Qffice in St. Petersburg, Florida. Kate Wiggin ran
amples by the agarose gel isoelectric focusing method which she has
jed for cooked proteins.

In collaboration with the Marine Biology Laboratory at Woods Hole,
chusetts, we are characterizing the Codakia clam by its sterol and
acid content. We have had to pull in the Massachusetts Institute of
ology (MIT) for mass-spectral assistance in the identification of the
‘acids, since this clam appears to be totally different in makeup from
- indigenous to this area. Samplies are being cleaned up by thin-layer
atography before they are sent to MIT.

The freeze/thaw experiment we are running in conjunction with URI was
ted due to discrepancies in the original data.

Kate Wiggin is researching procedures for the analysis of vitamins by
performance liquid chromatography (HPLC)}, and Judith Krzynowek will be
- HPLC for oxidative products in stored seafood.

Purchase orders inciuding costs, specifications, and Tead time on
pment to complete the Gloric Michelle's heating system were completed
ubmitted to Al Blott for approval and ordering. Budget restrictions
vessel scheduling are now such that it Tooks 1ike October for this
~when the vessel is in the Gloucester area for a shrimp survey, or in
ber when vessel schedules may slow down. The total cost is within the
nal estimate.

The squid ring cutter has been dismantled and the Urchell cutting
ne restored to its original condition. It has been checked out and is
_ato loan out. A drawing of the squid ring cutier will be made for the
Freezer room #6 reconstruction was completed, and the room has been
test for several weeks. Its capabilities are excelient. Cooling
s have been developed from +50° to 0°F in 1-3/4 hr, and from 0° +to
in 3 to 3-1/2 hr with a capability of -40°F, and possibly as Tow as
A heating curve from -20° to +30°F took 3 hr. A suction
Wwiator has been ordered to take care of a small problem of frost
g too far back on the suction line.

:Spec1f1cataons were written to upgrade the Gloucester Laboratory 5
ing, and new hot- and cold-water mains have been installed.
Specifications were written to upgrade the Gloucester Laboratory's
rical systems. Wiring in the compressor rocm to upgrade this section
plete. Specifications were also written to renew the old roof on the
art of the Laboratory.

A review of the chart paper from the Dranetz line monitor which was on
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1ine for a month showed unusual events took place that would affect iy
quality of incoming power. A surge and sag were noted when the generatg..
game on line and when it shut down; otherwise, everything was withip
imits. '
We are waiting for the quotation to come in from a minority bidder g
the Gloucester Laboratory's solar project. If he cannot meet the budget
constriction, then bid packages will be sent to other contractors.

Technical Assistance

Information and technical assistance were provided in the following
areas: red hake; sand lance; composition of finfish; modified atmosphere
storage; NOAA proposal review; supply authentic samples of 14 species of
finfish; train student in isoelectric focusing technigque; 20.5 and 22.5
fatty acids; «c¢rab sample; review proposed refrigeration manual;
myofibrillar proteins: shrimp statistics; pH studies; definitions of fish
terms; scientific names of spiny lobsters; discoloration in canned clams;
test for fresh fTish; freshwater shrimp; grade standards; quality program;
fish parasites; lobster tomalley; identify thresher shark; filleting;
luminescent lobster flesh; mariculture; and species of saimons.

Pubiications

Lundstrom, R., F. Correia, and K. Wilhelm. Dimethylamine production in
fresh red hake {Urophycis chuss}: the effect of packaging material,
oxygen permeability, and cellular damage. J. Food Biochem. (A)

ENYIRONMENTAL ASSESSMENT DIYISION

Behavior of Marine Fishes and Invertebrates Investigation

As part of our continuing effort to assess the impact of petroleum
hydrocarbons on marine communities, we have initiated a series of long-term
experiments, conducted in cooperation with Battelle Pacific Northwest
Laboratories, to study the influence that weathering has on the sublethal
effects of oil-contaminated sediment on sand worms. Although these
experiments are still in progress, it appears that avoidance behavior
diminishes and the potential for recovery increases as a function of the
weathering period.

Envirommental Statistics Investigation

A methodology for d{nterpretation of synergistic and antagonistic
effects using environmental variables and physiological responses has been
developed. The effects of heavy metals are examined with the ranges from
the interaction between metals singly or combined with levels of enzyme
responses. We did not predict the effects of multiple contaminants upon
enzyme-level changes 1in nature. Nevertheless, the statistical treatment
and jinterpretation on this problem are investigated. The data samples of
sea scallop digestive mass were collected from Fippennies Ledge in the Gulf
of Maine (Station 17) and a deep valley of the Gulf of Maine (Station
16). These two stations are a part of an Ocean Pulse Program survey on
Albatross IV Cruise No. AL 80-09, as dated 7 September 1980.

We cannot draw any conclusions from this explioratory analysis on
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el differences and metal loads in scallop tissue. However, the
v which we employed in the study could bring a deeper insight for
ng a relationship Dbetween Dbiochemical, physiotogical, and
" pesponses/phenomena and multiple environmental factors. The lab
+s traditionally tend to be concerned with relationship within
od environmental factors (2.g9., bioassays); nonetheless, our
~cearches for relationships in the wncontrolled and unconstrained
tal variables.

ults, the interrelationship between heavy metals indicates that
g1st1c and antagonistic effects could be tied with the general
istics of periodic cycles of atomic arrangements within the
table for the elements. Silver & copper and cadmium & zinc always
tive correlations regardless of the presence of other sets of
The correlation for the in-between two groups leads to negative
In fact, silver and copper are in the same periodic cycle as are

comparison of Stations 16 and 17, we cannot draw any judgment as to
yated or positjve environments. However, the correlations for the
easurements in the presence of metal contributions could be
ted with the measurements of glycogen level, and with the ratioc of
GbH values. Consistently low values of glycogen levels and PK/GDH
+ Station 16 might be the same indicator of a consistantly high
-jon coefficient value beiween PK and GDH in the presence of all
tions of metal (Ag, Cd, Cu, and In) contributions. A preliminary
of these analyses is being drafted.

are exploring the possibility of differentiating four subregions of
ork Bight based on some pcrt1on of the 1980 summer environmental
sewage-s1udge-affected region, a dredge~spo11 -affected region, the
ry to dump regions, and the rest of the inner Bight, together with
toring variables (Cd, Cr, Cu, Ni, Pb, Zn, % silt, % clay, TOC, TKN,

d coprostanol) are be1ng considered. A preliminary indication frcm
onical analysis is that: (1) the first canonical dimension indicates
cance of the dredge-spoil region in terms of % silt, TKN, TOC, and
~the second canonical dimension shows significance of the sewage-
region in terms of coprostanol, PCB, Cd, Zn, Pb, Cu, and Cr; and (3)
ird canonical dimension shows the moderate significance of the
ral region in terms of % clay and TOC. This third relation js less
nt because the corresponding variability is very small.

g second procedure is to make a qualitative demonstration of the
ution of each variable to the makeup of <the regionwide
This 1is done by graphical comparisons of successive

variables to the analysis. A manuscript reporting these analyses is
rafted. '

nﬁenta1 Chemistry Investigation

bers of this Investigation developed baseline characterizations of
ts and phytoplankton at the 106-mile Dumpsite and the Philadelphia
£, Additionally, three ICES papers were completed. They are listed
Publications."

Zdanowicz, R. Bruno, and J. Parrota collected 688 sea scallops for
etal ana1y51s during the annual sea scallop survey on Albatross IV
No. AL 82-06. Sixty-eight stations were sampled in the Middle
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Atlantic Bight, Georges Bank, and the Gulf of Maine. This activity
represents a cooperative effort by the Biochemistry and Physiology Groups
at the Miiford Laboratory, our Investigation at the Sandy Hook Laboratory
and the Resource Assessment Division at the Woods Hole Laboratory.

Cynthia Muchant and J. Anderson measured chlorophyll pigments during
the warm-core ring survey on Albatross IV Cruise No. AL 82-09. Members of
the Fishery Oceanography Investigation collected seawater samples fop
nutrient analyses which will be performed by the Environmental Chemistry
Investigation. Analyses of seawater nutrients in samples collected during
the July warm-core ring survey were completed. A. Draxler developed a
first draft for a paper which examines and interprets nutrient data
collected over Georges Bank and the Guif of Maine.

J. 0'Reilly attended a meeting held at the Narragansett Laboratory
which reviewed progress on the Center's warm-core ring studies.

Biological Oceanography of Stressed Ecosystems Investigation

The Seabed Metabolism Subunit of this Investigation completed the
basi¢ statistical analyses of the effects of varying concentrations of
cadmium on the rate of oxygen consumption by the sediments from three
stations with varying degrees of contamination.

An ICES paper sntitled, "A Comparison of the Seabed Oxygen Consumption
Rates of Different Benthic Environments Along the Northeastern U.S.
Continental Shelf," was completed and copies forwarded to Denmark.

A Targe amount of time was spent in support of the diving program at
the Sandy Hook Laboratory as well as other federal agencies (EPA) and
academic institutions (Rutgers University). Bob Reid and Dave Radosh
participated in a comparison study of the acid-waste disposal site and a
control site approximately 5 nautical 'miles to the NNE. By using
specialized diving techniques, we observed the water column and sediments
at the acid-waste site approximately 2 hr after a dump. Stiil photographs,
video tapes, and sediment samples were obtained at both sites. A report of
our findings and a presentation on the topic are planned to be presented at
a seminar at the Sandy Hook Laboratory in the near future.

We were also requested by the Monmouth County (New Jersey) Prosecutors
0ffice to supply wind and current data to determine the approximate origin
of an unclaimed body found on a New Jersey beach.

Work has progressed on the technical report concerning the uptake of
oxygen by the sediments of the northeast U.S. continental shelf, and on a
manuscript entitled, "Utilization of Phytodetritus by Benthic Communities
- in the New York B1ght,“ {with Paul Falkowski of the Brookhaven National
Laboratory) which 1is aimost completed. Bi11 Phoel was dinvited to
participate in the Northeast Undersea Research lLaboratory planning session
at the University of Connecticut on 12 August.

Algal assay of Northeast Monitoring Program/Ocean Pulse Program water
samples continued as the major work effort. Assay of a run of 36 sampies
was completed. Over the past several months, the concentrations of
nutrient spikes had been adjusted to increase the sensitivity of the
assay. The present results indicate that the N, P, etc., levels are now
sufficient to provide relifable growth of the assay diatom while not being
inordinately high relative to seawater ambient levels.

Over 3,000 assay culture tubes were cleaned and treated w1uﬁ a
s111copolymer which increases chemical resistivity.

A new assay study was started to see how well the d1nof1age11ate,
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zeavata, which causes paralytic shellfish poisoning (PSP} in
st waters can grow in New York and New Jersey waters. This species
mic to the Gulf of Maine, but in recent years has apparent]y spread
rd to at least Long Is1and Sound waters off Rhode Island. Assuming
species reaches New York Harbor, if &. excaveta can flourish in
nutrient-rich Lower New York Bay, an intanse bloom and conseguent
blem could result. On the other hand, New York Harbor water
modified by contaminants including copper and Tead in the highest
rat1ons reported for any estuary, might prec1ude G. exeavata red

ter samples for phytoplankton species composition were obtained on
1hatross IV cruises and are presently being processed.

July 1982, Craig Robertson surveyed the Brigantine National
g Refuge as a test site for the Center's Coastal Habitat Assessment,
h, and Monitoring Program. A species composition map and
cal-physical data 1ist were prepared from the survey and forwarded
ack Finn at the University of Massachusetts for use in computer
ation of wetlands. Preparations are being made to survey the
t National Wildlife Refuge in September 1982,

ecking and drafting of the figures for the Superflux technical
is nearing completion, and photography and text should be complieted
n.

rface chloropnyll a, total suspended matter, and temperature samples
ng collected for the Coastal Zone Color Scanner calibration on the
st Monitoring Program's August cruise.

We:- continued our interaction with the Charles Stark Draper
ories to produce a series (March-August 1979) of enhanced sea-
temperature and pigment images for the Gulf of Maine-Georges Bank
-based on data from the Coastal Zone Color Scanner on board the
7 satelifite. These images were prepared as a poster, "Seasonal
s of Surface Temperature and Phytoplankton Pigments in the Georges
gion,” for the ICES meetings during October 1982. From a visual
tion of the imagery, the Gulf of Maine-Georges Bank region was
ed into coherent subareas. Pigment concentration plotted against
ture for each of these subareas over time demonstrated the existence
ee ecologically distinct regimes: (1) those subareas which are
ely cold in temperature and rich in pigment (Yarmouth Upwelling, Bay
y, Georges Bank, and Nantucket Shocals), (2) those subareas which are
ely cold and poor (Scotian Shelf and the Gulif of Maine), and (3)
ubareas relatively warm and poor (slope water). No

ively warm and rich subareas were in evidence, It is known that the
' waters, with the exception of the Scotian Shelf and Gulf of Maine,
Ject to greater vertical turbuience (i.e., upwelling and/or tidal
3} and nutrient replenishment. The persistently high pigment
rations were associated with these turbulent waters which were Tess
60 m in  depth. The temporal-spatial comparisons and
lationships made between temperature and pigment over this
ely large area enabled us to begin dissecting the overall region
unctional ecological subunits of importance to fisheries and for
uture predictive models can be developed.




Coastal Ecosysiems Investigation

Community Structure

We received comments on our New York Bight benthic monitoring report,
and spent considerable time revising and expanding the report to reflect
these comments. The report should be submitted to the FO44 Technieqy
Memorandum NMFS-F/NEC series by mid-September.

We have also put much effort into planning the September 1982 survey
on Delaware II Cruise No. DE 82-06. This cruise will spend about 2 days
sampling in Massachusetts and Buzzards Bays and six days in the New York
Bight. Variables examined will be sediment grain sizes and concentrationg
of TOC, TKN, metals, PCB's, PAH's, coprostanel, bacteriz, and viruses:
seabed oxygen consumption; and benthic macrofauna community structure. The
Bight sampling will include our standard 44 monitoring sites plus more
spatially intensive work in the Christiaensen Basin, in an attempt +o
separate influences of the various dumpsites, Hudson-Raritan plume, and
other waste sources.

A paper on 1880 benthic macrofauna patterns in the Bight was prepared
for the Oceans' 82 conference 1in \Washington, ©D.C., during 20-22
September. We began to identify and prioritize samples to be analyzed by
the Northeast Monitoring Program for organic contaminants, and attended a
meeting at the Woods Hole Laboratory on that subject. Preparations wers
made to run bioassays using amphipods to determine toxicities of various
sediments. These tests are being developed by the EPA in Qregon +to
supplement or replace the present U.S. Army Corps of Engineers {COE}/EPA
dredge-spoil bioassays. The tfests are fairly simple and fnexpensive and
may be a useful addition to the MNortheast Monitoring Program's suite of
measurements. We also completed computerizations of the regional benthic
data set <through all 1980 collections, and are completing coding of the
summer 1981 samples.

Seven projects are underway to ascertain the effects of environmental
factors on the abundance and vitality of surf c¢lams and associated
invertebrates in New York Bight. One study is examining the effects of
grain size and contaminants 1in sediments on settlement densities of
invertebrates. The sediment sizes range from fine to coarse sands; the
contaminants include: {1} those from the sewage dumpsite, (2} sewage sludge
high in heavy metals, and (3} heavy metals. An objective is to determine
whether some heavy metals are more toxic tham others. Trays holding the
. sediments are being held in 10 m of water off Rockaway Beach for periods of

30 days. Another project dinvolves surveying settliement densities and
mortality rates of Jjuvenile surf clams and other {invertebrataes, with
gmphasis on mortality caused by predation. The study, which began in July
1982, consists of collecting the invertebrates at seven stations from
nearshore to <the sewage dumpsite with a Smith-McIntyre grab at 3-wK
intervals. Data from a smaller study in 1980 and 1931 showed that surf
clam larvae set in densities as high as 2,500-5,000/m“ in coastal zones,
but as spat they are nearly all consumed by predators. Another study
consists of determining the rate at which heavy metals and organic
compounds accumulate in the tissues of surf clams. Clams from a clean area
were transplanted during 1982 to a site in Lower New York Harbor, a highly
poliuted  area. Samples of clams are being collected from <the site and
anaiyzed periodically. Another study consists of determining the effects
of contaminants in clams on their eggs. In 1882, the Milford Laboratory




a group of clams that had been held in Lower New York Harbor for 1
g development was normal as compared with that in clams from clean
“Future studies include effects of contaminants on respiration rates

sl

Beﬁthic Energgtics

- initiated a new research project to be conducted by Stavros Howe
ne Leathem of the University of Delaware that will attempt to assess
luence of New York Bight apex sewage-sludge dumping on the growth
ondary productivity of several dominant benthic invertebrate species
rea. 1hree stations are being monitored: in the sewage-siudge
e, several miles "downstream", and a control off Fire Island. These
sites are also being used in the summer by EPA for Dblue mussel
for-growth" studies and Rutgers University studies with crabs.
d Ocean Pulse Program monitoring sites are congruent or very close
the integrated results of this work should be very interesting.
rangements were made to obtain additional samples of the ocean
and tilefish for analysis of body burdens of trace metal, PCB, and
um hydrocarbon contamination as part of a series of benchmark
es for valuable species in the Northeast.

Work continued on adding to our benthic invertebrates 1ife history
and analyzing additional benthic sampies from the EPA's alternate
ite south of Long Island to contribute adequately to site
cterization of the area next spring.

We contributed advice and comments in developing a NMFS Northeast
1 O0ffice project to study the feasibility and fishery potential of
ial reefs in Chesapeake Bay.

rther steps are being taken to integrate benthic data in National
ographic Data Center {NODC) files with other Center data to create an
tive Center benthic data file that will enable Center personnel to
timely retrievals and summarization of existing data. A properly
ed NODC tape of these files for the Northeast has been obtained, and
are being developed to inventory and assess the contants of the tape
and to identify primary uses of the file. Bob Pikanowski of I0CS,
is being contacted by the Center to develop the appropriate automatic
processing program package to organ1ze and develop this file.

Me prepared for and participated in the 1late summer Ocean. Pulse
monitoring survey. During this survey a new cooperative effort was
ed to obtain data on feeding habits of groundfish at the sites where
ic community structure monitoring was ongoing. This will provide
data on the trophic relationships of groundfish at Ocean Pulse
ons. Direct knowledge of food habits at each site can be evaluated
;l) understand how changes in benthic community structure or production
influence the feeding habits of certain benthophagen fish, {2) provide
on how contaminants enter groundfish species, and (3) show how the
ion by groundfish may influence benthic community structure. The
collected on this survey will also be used to study feeding
tivity by other researchers.

Calorimetric analysis continued with most efforts directed toward
isms collected on the continental slope and material to support a
rative study of shark energetics. Material was coliected dur1ng the
cal1op assassment and Ocean Pulse monitoring survey to fi1l in the few
fing data gaps to produce an inventory of the caloric equivalence of
Mmajor groundfish prey and dominant benthic biomass components.




Work continued on the manuscript concerning refined estimates of -
benthic secondary production on Georges Bank for the joint Center/Woods
Hole Oceanographic Institution book on the area.

Physiological Effects of Pollutant Stress Investigation

Physioecology

An experiment with adult dlue mussels held in ambient seawater in 4
diluter system to determine seasonal changes 1in copper uptake was
terminated. A few samples remain to be analyzed before the data can be
evaluated for trends in copper uptake.

A cooperative study with Dr. Steven George of the Institute of Marine
Biochemistry in Aberdeen, Scotland, was begun. Adult blue mussels were
placed in a diluter system and are being exposed to silver (AgN03) at
concentrations of 0, 50, and 100 ppb. Dr. George 1is fJinterested in
determining localization and speciation of silver in mussels by X-ray
microprobe analysis.

A diluter for a 60-day heavy-metal exposure test was set up for Dr.
Marvin Freadman and the Physiology Subtask. Striped bass were exposed to
jead [Pb(N03)2] at 0, 20, 100, and 200 ppb.

Another ‘diluter was set up for American lobster saxposures for the
Physiology Subtask. The lobsters are being exposed to cadmium (CdClZ'E-
1/24,0) at 0, 5, and 10 ppb of Cd for 60 days.

We participated in the second and third legs of the annual sea scailop
survey on Albatross IV Cruise No. AL 82-08 from 12 July to 6 August, and in
the QOcean Pulse Program survey on Albatross IV Cruise No. AL 82-10 from 23
August to 3 September.

The remainder of the reporting period was spent cleaning diluter
glassware and calibrating diluters.

Physioioqy

Physiology participated in the last two legs of the annual sea scaliop
survey. A total of 759 hemolymph samples were c¢ollected from sea
scallops. Measurements of sodium, potassium, caicium, and osmolality have
been completed for all the samples collected on the June leg. Analyses of
sampies collected on the July-August Tegs are in progress.

Blood samples from windowpane from four Long Island Sound stations
were collected during July and August. We dropped the Norwalk dumpsite as

- a sampling station and added the New Haven dumpsite in order to facilitate
cooperative work with the £PA laboratory in Narragansett, Rhode Isiand.

Measurements of gill-tissue oxygen consumption of caged mussels held
at three New York Bight stations were completed during Juiy and August. In
July, the mussels taken from the New York sewage dumpsite respired at a

rate significantly higher than those taken from either Ambrose or the Fire

Island control station.

During August, we collected blood samples from a group of striped bass
subjected to a 60-day exposure to 200 ppb of lead. Analyses of plasma
samples are in progress. :

Exposures of sea scallops to copper and cadmium for up to 15 wk were
completed in early July. Qur subtask measured gill-tissue oxygen
consumption and collectad hemolymph sampies for later analysis.




yring this reporting period, our subtask participated in the final
egs of the annual sea scallop survey, bringing back to the lab for
analysis 205 adductor muscle samples from a total of 17 stations, and
jdney specimens from a total of 49 stations; these included the
tion from the first leg. Among the samples were tissues taken from
6 different-looking scallops, almost all of them from deepwater sites
Gulf of Maine. The abnormal animals typically had very thin shells,
muscle in proportion to shell size, and, not infrequently, gonads of
seemed to be abnormal color and texture. We also sampled scallop
at a Georges Bank and at a deepwater station for Or. Ray J. Thompson
¢ Marine Sciences Research Laboratory at Memorijal University in St.
. NewfToundland.

ther cruise in which we are participating, currently in progress,
- Northeast Monitoring Program/QOcean Pulse Program seasonal monitoring
~over a suite of fixed stations, as compared to the random-sampling
- customary during resource assessment surveys. (The scallop survey
ear, however, was able to go to a few nonrandom sites in the Gulf of

ith Physiology Subtask, our Biochemistry Subtask is collaborating
summer with the EPA's Narragansatt, Rhode Island, personnel in their
study of blue mussels deployed at monthly intervals at three stations
e New York Bight apex, two levels per station. The final two monthly
ngs have been made, as well as samplings from animals held at those
for the entire duration of the field study. These mussels are being
1ed using a number of bielogical monitoring techniques.

it the bench, analyses have been completed for sea scallop tissues
Ocean Pulse Program surveys on Albatross IV Cruise AL 82-03 and
ire IT Cruise No. DE 81-07, and from resources assassment surveys on
e IT Cruises No. DE 81-05, DE 81-06, and DE 82-02, as well as
mogg [V Cruise No. AL 81-13. Data are presently being calculated and
ted. Work has begun on tissue samples from scallops experimentally
ed to cadmium at 10 ppb for 3, 6, 9, 12, and 15 wk, and on kidney
es from the recent scallop survey.

Khaembic“ Bacterioliogy

Spematmn of bacterial isclates from samples collected on previous
s (Albatross IV Cruises No. AL 82-01 and AL 82-03) were completed
this reporting period. As previously reported, the presumptive
spp. counts are low in winter and early spring samplings. Screening
dditional 100 Jsolates showed no additional Vibric species,
ing our low Vibrio counts in the samples. In contrast, (lostridium
ens counts do not vary significantly between winter and summer
gs. This suggests that this bacterium is stable in the ocean
ment, not proliferating under different environmental conditions.
re important criteria for a bacterial indicator of fecal pollution.

day-sampling cruise aboard the Center's research vessel Xyma in the
k Bight on 29 July produced a collection of sea scallops and bottom
ts as part of the New York Bight benthic study and Ocean Pu'ise
am activities. The animals were examined for C. perfringens, Vibrio
» and several other bacterial pathogens.




Chemistry

A backlog of samples set aside for PCB analyses was completed thig
reporting period.

A1l Atlantic rock crab sampies collected to date for an NOAA Office of
Marine Pollution Assessment (OMPA) contract were analyzed for PCB's. The
data are now being summarized and analyzed statistically in preparation of
- a report to OMPA. Preliminary examination of the data revealed that rock

crabs collected from the New York Bight ocean dumpsite contained anm average
of 2-3 times more PCB's in their digestive glands than crabs obtained from
the Philadeiphia Dumpsite.

During May and June, sea scallops that had been exposed to either
copper or cadmium were dissected and their tissues frozen for metals
analyses. About one-third of about 200 samples collected have been
analyzed. The remainder will be analyzed shortly. '

Ocean Pu1se_Program Coordination and Management

Most of our efforts have been concentrated in editing the Northeast
Monitoring Program's 1981 annual report. The current draft is complete and
being typed; figures are ready. The report will be about 90 pages in
Tength. Some time was also spent in developing final contracts for Fiscal
Year 1982, and in monitoring the remaining Ocean Pulse budget.

We planned, organized, and supervised the jate summer Ocean Pulse
monitoring survey. The cruise was shorter than normal because of
scheduling cuts, but we still managed to occupy and collect monitoring
information from 47 stations between Chesapeake Bay and Maine.

We assisted in planning and organizing the New York Bight benthic
survey that will occur in early September., Efforts have been made 1o
coordinate this survey with a congruent survey by EPA's research vessel
Antelope that wil also be collecting benthic samples in the areas at this
time.

Ocean Pulse personnel successfully participated in this summer's sea
scallop assessment survey. Physiological, biochemical, and contaminant-
burden measurements were made on a larger sampling of scailops than are
normally available in ¢the standard multiprogram Ocean Pulse surveys.
Immunological samples from yellowtail flounder were also collected. We are
continuing to plan the participation of Ocean Pulse personnel in this
fall's bottom trawl fish survey. Collections and measurements will be made
for pathobiology, physiology, biochemistry, genetic, immunology, and tissue
- contaminant burdens on up to seven species of fish on the Middle Atlantic
Bight and Georges Bank legs  of the survey. This cooperative effort
represents a major step forward in making fuller use of the focused
sampling capability of these resource assessment surveys, although at this
point the effort is still part of a feasibility study.

Dr. McNulty prepared two summary reports on the state of our knowledge
of the benthic community 1ikely to be impacted by additional waste disposal
at Deepwater Dumpsite 106. These reports were to be integrated into a NEFC
site characterization for Deepwater Dumpsite 106 as requested by EPA. Work
also continues in developing statistical programs to assist Ocean Pulse
researchers in undertaking a more quantitative analysis of their data.
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RE DIVISION

ing and Rearing of Mollusks Investigation

have recorded rapid growth of hatchery-reared juvenile surf clams

a solidissima) maintained in sand-filled cages 1in Long Island
"Growth data compare favorably to those recorded for clams reared in
based raceway and would enable a 50-mm-sized product after only one
season. Cage designs employed this year have effectively excluded
rs, 1insuri high survival. Data indicate that planting densities
00 clams/m“ yield acceptable growth rates. The possiblity of
ve culture and the wide availability of usable sea-bottom offer
le prospects for resscurce enhancement.
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Post-set, 3-mm surf clams have been successfully reared to 14 mm jp ¢
wk in Japanese pearl nets suspended in Long Isiand Sound. - Growth Was
greatest at a depth of about 2 m below the surface. Moderate settlement of
barnacles occurred on the clams, causing no detectable problapg. -
syspension culture of young hatchery-reared surf clams offers aﬁ

~ alternative intermediate culture method to utilizing pumped seawater.

‘ Preliminary results from a study comparing bay scallop (4drgopecten
irradians) growth in Long Island Sound with growth in land-based raceway
systems are available. Scallops in a shallow (2-4 m) Long Island Sound
jocation and in the raceways grew equally well, but scallops in deeper
water (4-6 m) grew about 10% slower. These depth-related differences may
be due to decreased phytopliankton availability at deeper sites, and will pe

further studied in a more elaborate depth study in the future.

Aspects of Nutritional Requirements of Mollusks Investigation

Oyster Feeding

We have completed a study in which three species of algae grown ip
reduced-nutrient-enriched seawater (Xy) were fed to juvenile American
oysters (Crassostrea virginica). Two of these food species grown in X
medium produced less oyster growth than the same algae cultured in the
standard enriched seawater medium (E). ‘Whereas these algal species had
nearly identical growth rates in E and Xl media, we found that <%otal
protein per cell was Tower in strains grown in the reduced-nutrient X,.
The contrast, a third algal species, demonstrated a far different response
to reduced nutrients; growth was greatly inhibited. However, protein per
cell was identical for cells cultured in the standard growth medium and in
the reduced-nutrient medium, and there was no significant difference in the
food value of these two strains for juvemiie oysters. These results
indicate that different species of algae may have evolved different
mechanisms for adjusting to fluctuations in nutrient availability. More
practically, the total production o» the food value of algal species seem
to have a strong dependence upon the chemistry of the growth medium.

Investigation into the effects of reduced nutrients upon phytoplankton
growth and food value has continued with an oyster feeding study using
algal strains cultured in enriched seawater medium with vitamins absent
{ENY). The three algal species that we selected for this experiment grow
equally well 1in the presence or absence of vitamins; the standard enriched
seawater medium, E, contains added By, and thiamin. This work is currently
in progress, but preliminary results Tndicate that differences exist in the
food values of these algae grown in either E or ENV.

Analyses of total protein are being conducted to determine if this
parameter again correlates with oyster growth response.

Concurrently, the food values of the following algal species are being
determined using Jjuvenile oysters in the experimental chamber rearing
systgméﬁ Dierateria inormata, Paviova gyrans, Carteria chunii, and strain
NOR-5-66G.

Requests for starter cultures were recejved from and appropriate
cultures were provided to: Mr. Michael Caffrey of Fairleigh Dickinson
University; Mr. Jerry Milmoe of Long Island Oyster Farms; and Mulberry Farm
Bivalve Aquaculture, Inc. In addition, on very short notice we were able
o provide 20 iiters of high-cell density, axenic Phaeodactylum tricornutumn
culture to investigators from the EPA's Narragansett, Rhode Istand,
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we have added three new algal strains to the semicontinuous mass-
re carboy system for the purpose of conducting feeding studies. The
flagellates Dpunaliella euchlora and Pyramimonas grossi and the
ntified diatom D-828 are being cultured in enriched seawater medium
vitamins (ENV) and are providing dependable food sources with daily

stock Culture ColTectjon

periodic subcultures of stock strains of algae proceeded on schedule
one new strain, a species of the diatom Melosira, was added to the
ture collection. This algae was isolatad from Milford Harbor water by
oseph Twarog of our staff who provided an axenic culture by treatment
+a mixture of the antibiotic Garamycin and the mold dinhibitor
tericin B.

We have also isolated a Prorocentrum sp. from Long Island Sound waters
summer and are currently working toward producing an axenic culture of
dinoflagellate.

ultural Genetics Investigation

A. Longwell has reviewed a considerable number of aquacuiture genetics
¢ripts and grant proposals. The following papers were requested by A.
ell and J. Ryther, ICES Mariculture Committee members, and prepared
resentation at the ICES Statutory Meeting in Copenhagen, Denmark, this
er: "Salmon Ranching in the Northeastern Pacific: Status and Outlook,®
. J. McNeil of Oregon Aqua-Food, Inc.; and "Potential of Genetic
eering for Aquaculture,” by R. R. Colwell of the University of
and.

Aquaculture Genetics of Shellfish

A protocol for growout of juvenile oysters is being established which
'd make possibie the spawning and breeding of 6-mo-old spat, at least
ome cases. Since generation dinternal is a limiting factor in
vement by selective breeding, this is important.

New interest in the use of induced gryogenesis in breeding has led to
evaiuation of our older experiments on parthenogenetic development in
American oyster. Plans are underway to research further the reliable
tion of this phenomenon in shelifish in conjunction with use of high
sure to double the reduced chromsome number of haploid eggs.

Cytologic and Cytogenetic Tests of Mutagenecity on Fish

Experimental Studies: To establish a sound experimental basis for the
¢; applications of the micronucleus test for chromosome mutation in
t fish and plankton-sampled larval fish, two experimental studies were
ucted. The first of these was carried out on larval salmon and was
ted earlier. The second, conducted on adult Fmdulus, is now also
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compieted. In both cases, X-irradiation was used as the mutating agent
and a dose-response relationship was established for mutation rata ..
calculated by micronuclear incidences in mature and immature erythrocytesﬂ
or larval blood cells. These experiments are to be reported in p,
literature, along with the particulars of the methodologies. Field daty
collected through application of this test are reported below.

Sperm-head abnormalities in mature sperm of mice have in recent years
been demonstrated to be good indicators in that species of gene {ngy
chromosome) mutation. A preliminary examination of the sperm of boty
marine fish and shelifish in our 7Tab showed the mature sperm of these
groups to be within 2 measurable size range for detection of morphological
abnormalities. An experiment conducted with PFundulus demonstrated ,
characteristic dose-response curve on treatment of fish in spermatogenesis
with a typical mutating agent. The background mutation rate measured thig
way interestingly correponds rather well to the Tevel detected by the
micronucieus test on mature erythrocytes of marine fish. Chromosome
mutation as well as gene mutation probably contributes to the spemm
abnormaiities observed in fish.

Plans are to field-sample ripe sperm from the widely distributed
silver hake from both Georges Bank and Middle Atlantic Bight coastal areas
this fall on joint resource assessment-Ocean Pulse Program cruises for the
first field application of this test of mutation. (Silver hake may have
greater body burdens of contaminants than other ocean fish.)

The image analyzer at the Narragansett Laboratory, being used in 3a
joint effort by us with that Laboratory, will be used to extend the
sensitivity of the analysis and increase the numbers of sperm examined per
fish and perhaps the number of fish that might be examined.

Field Studies: As reported eariier, statistical study of the mutation
frequencies in windowpane (2-3 yr o0ld), as tabulated by the micronucleus
tast, reveals significant differences in incidence for month, stations, and
water mass. Flounder caught near the mouth of Hempstead Bay, Long Island,
had clearly higher incidences for just about every month surveyed over 3
year. A followup study of l-yr-old flounder again showed the Hempstead Bay
fish to have mutation incidences about double those of flounder from near
the tip of Long Island. Again the circulating blood of the Hempstead Bay
fish exhibited a degree of cell fragility far less frequently encountered
at the other two Long Island stations, and which made application of the
test to circulating blood from these fish impossible. Mutation frequencies
were also calculated in the immature erythrocytes of the hematopoietic
tissue of the kidney which did not present this probiem.

Flounder from the Bay area further showed quite different correlations
between mutation incidences measured in the immature erythrocytes of the
head kidney and mature erythrocytes in the circulating blood, than did fish
at two other presumed less poliuted areas also repeatediy sampled over 2
year. Incidences measured in the immature erythrocytes of the
hematopoietic tissue would reflect, at the most, exposure and metabolism of
a few-day period before fish were sampied. Incidences, as calculated from
circulating blood, must integrate the same for a perjod of several monihs
before the time of capture, considering the presumed longevity of mature
erythrocytes in fish, 6-9 mo.

The same test used on- 200 Atlantic cod yielded no significant
difference according to station or water mass {Georges Bank and coastal
Massachusetts) with exception of one instance near Cape Cod related t0
increased mutation in a number of fish sampled there with active cases of
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erythrocytic necrosis disease. (In mammals, several viruses are
n to increase mutation rates in blood-forming tissues.)

There may be a tendency for aduit cod with high outlying mutation
equencies 1o be large, old females or small, immature males. This, as
1 as the presumed tendency for piscine erythrocytic necrosis-infected
to have higher incidences, is now being examined statistically. In
als, increased freguencies of one form of mutation (chromosome
sjunction) are well known to be associated with age, but sensitivity
mutagens has not been shown to increase with age. Accumulated total
dy burdens of contaminants over time, as well as age-related differences
natural metabolism and metabolism of xenobiotics, are expected to
tribute to frequency variations of mutation in fish.

“The mature and immature erythrocytes of 86 adult Atlantic mackerel,
ght at three Tocations near the edge of the continental shelif from
ruary through March 1982 and in the Hempstead Bay areas of Long Island
< June, have also been examined for mutation incidences {same test).
g-age and sex of fish from the four sample areas are similar. The fish
ght in the Hempstead Bay area differed from the others in two
pects. They were fuily ripe and spawning at the time they were caught,
he others were still ripening. Also, unlike those sampled offshore,
had spent about 2 mo 1in inshore waters. Because the southern
£ingent of mackerel migrates to coastal waters t0 spawn, it was not
ctical to seek fish at a clean site at an equivalent stage of ripeness
those taken at Hempstead Bay. The influence of such factors is better
died in another species with different spawning-migratory studies.
kerel from the Hempstead Bay area, l1ike the windowpane earlier studied,
& higher mutation incidences 1in the immature erythrocytes of their
opoietic tissues. The mature erythrocytes of their circulating biood,
nticipated (see above), did not appreciably differ in mutation
encas from those caught earlier offshore. The mean mutation incidence
‘the immature erythrocytes of the fish from Long Island Sound was
roximately 1.5 times that of the offshore fish. Additional samples from
~same offshore areas are available for analyses of chromosome mutation
for chemical analyses of heavy metals and toxic hydrocarbons in the
ey tissues should this be deemed worthwhile. Data are to be examined
stically using the same procedures as on the flounder.

Methods Development and New Studies: In a continuing effort to apply
micronucieus fest for chromosome muytation to larval and late-stage
o of fish as collected in plankton, blood cells from the gills and
of red hake dissected freehand are being scored for micronuciear
quencies. Younger, smaller Atlantic mackerel larvae dissected with the
of the micromanipulator are also being examined, as are the precursor
5 of the hematopoietic system in late-stage mackerel eggs.

Efforts at isolating, identifying, and suitably preparing the germ-
e primordia of larval fish have been fruitful. There appears to be no
hodologic hurdle to the use of reproductive primordia in practical field
eys on larval fish. A "backup"” lab experiment with a known "test®
agen  is being planned. Future efforts are being made to identify
icular larval periods when the germ-line primordia would be of maximal
erest and of most practical use in cytogenetic tests of mutagenicity.
‘Seaweed collected by Dick Cocper's diving team on Georges Bank and
reys Ladge has been examined to ascertain its suitability as material
hich pollution-related and normal variations in chromosome mutation
encies might be measured in field surveys should the need occur. The
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chromesomes are small. However, both the growing tips of the fronds anq.
spores provide a source of dividing chromosomes in large cells, the size of -
which somewhat offsets the small chromosome size. Some fests of chromosome -
mutagenicity should be practical provided sufficient samples can be takep
at appropriate times. A single prefixation protocol is being set up for
the divers which should increase the usefulness of the material fop
cytologic study. These protocols will be appropriately medified using
Tocally colliected samples of seaweed.

Publications

Longwell, A. Crosby. 1982, Selective breeding program and genetics as
Tikely impacts on future aquacultural production systems and
regulation of aquaculture, Pages 167-179 <in Aquaculture: publie
health, regulatory and management aspects. Proceedings of the 6th
U.S. Food and Drug Administration Symposium on Agquaculture, 12-14
February 1880. Texas A&M University Sea Grant Program, College
Station, Tex.

PATHOBIOLOGY DIVISION

Comparative Invertebrate Patholoay Investigation

In Ocean Pulse molluscan studies, work has continued on coliection,
examination, and data processing of blue mussels for pathology.

Presently, 56 sets of 50 mussels each from 18 areas of the Northwest
Atlantic coast have been collected and processed for histological
examination. Their latitude, longitude, year, consecutive station, fixed
station, cruise number, month, site, and date data have been
computerized. We presently have samples collected in the vicinity of six
Ocean Pulse fixed stations. Records of 650 individual animals from the
above, which 1include data on area, date collected, species, Tlength,
condition, sex, and gametogenesis stage, have been entered into the
computer and compared to 1,890 pathologic lesions which were diagnosed in
them. These comprise 58 types of pathologic lesions and approximately 20
parasites which were found to occur in the New England and Mid- Atlantic
region.
Additional samples were obtained from new sites located at Quoddy Head
and Portland, Maine, and Ocean City and Assateague Island, Maryland.

Histologic examination has now been completed on mussels frem ail

major areas. Apparently, the northern areas have the most pathologic
~involvement, and Virginia Beach the lowest.

European oysters (Ostrea edulis) from three rias (bays) on the
northeast coast of Spain were examined microscopically to determine the
possible cause{s) of ongoing severe mortalities. Because of shipping and
handling delays, all oysters showed signs of stress-induced pathology. The
poor condition of the tissues may have hampered the detection of low ievels
of some pathogens. However, oysters from the Ria de Vigo had detectable
levels of the "microcell" disease organism Bomamia ostreae. Thirty-Two
percent (32%) of the oysters from this area were diagnosed with the
disease. Prevalences this high and intense have been associated with mass
mortalities of oysters in other countries. This disease was not detected
in oysters from the other areas sampled in Spain, but due to their poor
condition, low levels of the parasite may not have been detectable.
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ples of surf clams and ocean quahcgs were collected for Ocean Pulse
oqy studies from the recent resource assessment clam cruise. Samples
w being processed for histological examination.

rissues have been examined from ejght premolt and early postmolt crabs
jod in the Boone (reek shedding-tank mortality discussed in the last
:h1y report. Six of these crabs were either moribund or recently dead
me of dissection; two appeared fairly normal. There was degeneration
e central nervous system (CNS) of all crabs. Two of them were
od with a reolike virus (RLY)}; probably these animals also had
dolike virus (RhVA}, because the latter virus occurred in all previous
of RLV 1nvest1gated with electron microscopy (EM). Except for one of
virally-infected crabs <that alse had a bacterial infection,
yrganisms or parasites were not seen. Except for the two RLV-infected
pathologies consistent with known viral diseases of blue crabs were
g -Conceivably, the CNS degeneration seen in crabs not infected with
ould have been due to RhVA infection. To date, this virus has only
seen (with EM} in company with one or more other viruses, and what
ogies RhVA might cause by itself are unknown. It does have a
ection for nervous tissue, and there are indications that overt
tion {i.e., virus demonstrable in tissues with EM) depends upon the
e of either physical or biotic stressors. In this shedding-tank
1ity, & stressor, if present, was probably physical or chemical, not
c. VYarious chemicals will cause degeneration of nervous tissue, and a
cause of the CNS degeneration is a possibility.

Twenty-one crabs included in the Paramoeba-transmission series being
by David Campbell of The Johns Hopkins University have been dissected
jssues are being processed. It is anticipated that chronclogy of
opment of paramoebiasis can be followed histologically, to augment the
nation already obtained by Mr. Campbell.

The histology 7Tab provided over 2,000 sactions of finfish and
fish tissues for microscopic study by resident pathologists.

bial Ecology and Parasitology Investigation

M1crosc0p1c examination of Atlantic rock crabs {(Cancer irroratus)
cted in May 1982 was compieted and the data compared with that from a
ction in September 1981. Both collections were made at the "Mudhole”

the inshore limit of the Hudson Shelf Valley near the New York Bight
e disposal site. The "Mudhole" has been selected as a monitoring site
se bottom sediments consist of black mud and silt with high levels of
~and other pollutants. Comparative histological findings within the
amples are as follows:

Microbes, parasites, etc.
# crabs Debris ~ Bacteria Diatoms Nodules (iliates Amoebae Copepods
31 29(94)* 200877 5{1le}  Ll3{42} 4(1I3) 5{le} 16{(30)
45 39(87) 18(40) 6(13) 12(27) 7(16) 6{13) 7{16)}
percent incidence.

The September 1981 crabs showed an incidence of 50% for copepods
red to only 16% for May 1982. Examination of data on incidence of
k gil1" showed that none of the September crabs had the condition,

)15 of the crabs collected in May 1982 had the black condition (see




‘ G111 LCondition R
Date # crabs Clean Discoiored <50% black  >50% black Comment
G§/81 g7 67 20 0 0 None black
5/82 . 200 147 22 16 15 16% black

The high incidence of copepod infestation on gills in September
probably was associated with absence of black sludge deposits between
adjacent gill lamellae where the copepods often are situated. Also, seven
newly moited females and one newly molted male were observed in the
September collection, indicating that recent molting activity had ap
influence on the results obtained. A third collection at the "Mudhole" ip
September or Qctober is planned to determine whether or not the fan
season, coupled with molting activity, is associated with the absenca of
the black-gill condition. Historical data have shown that the incidence of
16% black gill recorded in May 1982 was preceded by an incidence of 32% in
May 1981. Monitoring activities showed that a high dincidence of giN
bTlackening has remained constant in the New York Bight apex since 1973.

The first publication devoted entirely 1fo the  incidence and
distribution of pathogenic and nonpathogenic amoebae at the Philadelphia-
Camden disposal sites was published in the September issue of the Jourmal
of the Water Pollution Control Federation. Followup studies since the
cessation of sewage dumping in November 1981 have shown that the amoebae
are now bDeing recovered more frequently at stations located away from the
center of the dumpsite than in the immediate vicinity of the site. New
data suggest that with the cessation of dumping, water currents and natural
phencmena are dispersing the amoebae into surrounding sediments where
eventually they will be widely distributed in {he ocean and no longer
recoverabie by our present sampling techniques.

Strains of amoebae that survive and grow at temperatures up to 45°C
have been sent to Dr. Pierre-Marc Daggett at the American Type Culture
Coliection in Rockville, Maryland. Dr. Daggett and his associates infect
mice with the amoebae to test fcr pathogemicity. A1l strains were isolated
from enviromments rich in sewage-associated bacteria (New York Dumpsite,
Philadelphia-Camden Dumpsite, Puerto Rico Dumpsite, and Apalachicola River,
Florida). Four strains from the New York site have killed mice and are now
under study to determine if they are new species. O0One strain from Florida
did not kill mice, but amoebae grew out from pieces of brain tissue taken
from mice that were sacrificed. The strain, identified as 4decanthamoeba
lenticulata by workers 1in France, was reported to be pathogenic when
amoebae recovered from mice were passed a second time through additional
- mice. A1l of the strains sent to Or. Daggett are examined with
electrophoretic techniques ¢to determine whether three enzyme systems
possessed by the amoebae are similar to those found in type cuitures. The
enzyme systems (i.e., alkaline phosphatase, proprionyl esterase, and
leucine aminopeptidase) produce characteristic bands on starch gel and also
are being investigated in England and Beigium. We have already detected
major differences in banding patterns among certain amoeba species that
otherwise appear identical in their morphological features. New studies
are planned to investigate the possibility that certain marine pollutants
may cause mutagenic effects in the single-celled protozoans, thus altering
their enzymatic characteristics.




jogy Investigation

the continued cooperation of the Resource Assessment Division's

gurveys Investigation at the Woods Hole Laboratory, data were

- on the geographic distribution and numeric prevalence of fish
a1 lesions and pigmentation/skeletal anomalies. To date, 105,042

e been examined from 4,733 trawl stations in the western  North

Overall disease prevalence was 0.98%. In order of decreasing
revalence, the predominant Jesions/anomaliies noted included
on, fin rot, skeletal malformations (bent fin, cranial

ion, dwarfism, TJordosis, scoliosis), lymphocystis, and ulcers.

ration was most prevalent in yellowtail flounder, fin rot in winter
- gkeletal malformations in winter flounder, lymphocystis in winter
and ulcers in Atlantic cod. Ten fish species--winter flounder,

flounder, Atlantic cod, haddock, American plaice, windowpane,

ounder, red hake, fourspot flounder, and silver hake--accounted
of the lesions/anomalies observed. With the possible exception
t and lymphocystis, the diseases noted appeared to be randomly
+ed in the area surveyed. A manuscript (Despres-Patanjo et al.

s prepared for the ICES 1982 Statutory Meeting to be held in
en, Demmark.

the last spring bottom trawl survey (Delaware IT Cruise No. DE 82-

rogram was implemented to monitor the prevalence of specific

esions 1in the integument and viscera of Atlantic cod, haddock,
ackerel, red hake, silver hake, winter flounder, and yellowtail

Tissues were excised from 158 fish for microscopic evaluation of
ss lesfon. To date, Tesions from 275 fish have been evaluated
ally. The results of these studies are being collated for
i in a manuscript to be submitted to the Jourmal of Fish

examination of Giemsa-stained blood smears from Atlantic cod
To date, 200 of 293 smears have been examined with o1l
' Six cod were parasitized by viral erythrocytic necrosis (VEN)
od contained Hemxamita (a flagellate commonly found in the gut).
infected fish ranged from 23 €0 62 cm in length. The two cod with
-measured 32 and 34 cm. Hexamita is not known to be a biood
3 its presence may De the result of contamination of the smear with
ents.
date, 507 blood smears prepared from silver hake have been examined
tht microscopy. Piroplasms were found in 10 (1.9%) of the smears,
arines and VEN in 5 (0.98%) of the smears, and trypanosomes in 4
of the smears. None of the parasites were numerically abundant.
¢e hundred and fifty stained mackerel blood smears were shipped to
; Poland, for examination and quantification of parasite
ns. Cursory examination of these smears prior to their shipment
that 7.7% (27/350) had Haematrgetidium secombmi. This is a much
rerall infection prevaience than previously noted; however, earlier
showed that mackerel measuring 33-37 cm had .10% prevalence of
n {the majority of fish examined on the Polish research vessel
4rcigzewski measured from 30 to 40 cm). To provide a solid data
r comparing the prevaience of H. seombri in overwintering,
g, and spawning mackerel, collections of blood smears, kidney, and
mprints and heads are being made of mackerel as they appear on the
t coast during the spring and summer months.




Blood smears from 92 haddock, collected on the spring bottom traw]
survey have been examined for hemoparasites. A hemogregarine resemblin
Hemogregarina aeglefinus was found in the erythrocytes of 11 (11.9%)
naddock (3 males, 7 females, and 1 unsexed) ranging in fork length from 3§
to 76 cm. Three of the seven hemogregarine-infected females were
coinfected with an unidentified <¢{rypanoscme. Another extracellular
organism, trypanoplasma, was observed in only one fish. The flagellate
Hexamita wWas commonly seen in the smears and was found in 16 (17.4%)
smears. Hezamita 1s known as a parasite of the gut, not of the blood,
which suggests these 16 blood smears may have been contaminated by gut
contents during preparation. Various intracellular structures, which may
pe piroplasms or unidentified stages in the development oFf other
intraceliular parasites were also commonly observed {(20/92 = 21.7%). Al
hemoparasite infections, except three piroplasm infections, affected less
than 1% of the blood cells. A summary report of hemoparasites in haddock
and other gadoid fishes is planned for the near future.

The examination of blood smears from winter flounder and yellowtail
flounder collected on resource assessment surveys in the Georges Bank, Gulf
of Maine, and Scotian Shelf areas during the fall of 1981, winter of 1982,
and spring of 1982 is nearly complete. Thus far, no significant numbers of
blood-borne (intracellular or extracellular) parasites have been observed
in fish of either species.

Ultrastructural studies on the piroplasm Faematractidium scombri in
biood cells of Atlantic mackerel collected on the Admiral Arciszewski are
complete. Based on these observations, it was possibie to confirm the
following: (1) the parasite is a eukaryotic organism which may reproduce
within the blood cells by simple cell division; (2) the organism is
jdentical to the one described in the fine structural studies of Johnston
(1975) on mackerel from the northeast Atlantic and 1is, therefore,
taxonomically correct; and (3) thus far only trophozoites have been
observed. A short manuscript describing the morphoiogy of -the organism
(1ight and electron microscopy) is being prepared for submission to the
Jourmal of Fish Diseases.

Diseases of Larval Mollusks Investigation

Bacterial isolates made from six Long Island Sound cruises have shown
that numbers of the genus Vibrio frequently occur on oyster shell
surfaces. Oyster larval pathogens, which are also shell-associated, have
been found at the Stratford, Connecticut, site while no pathogens were
detected at the "control site" in New Haven Harbor. Continued experimental
eyidence suggests that Stratford sediment holds a bacterial flora
pathogenic to newly set oyster larvae. Stratford was formerly a very
productive oyster growing area which declined within the past 10 yr. One
might speculate that the decline is a result of the presence of larval
pathogens.

In another Vibmio-related problem, the Pathobiology Division assisted
the Spawning and Rearing of Mollusks Investigation in a sudden mortality of
cultured Jjuvenile surf clams. The young clams first crawled to the
sediment surface in 4,000-1iter tanks, and then developed gas bubbles in
tissues, causing most clams to float, hence the term "floating disease,” as
distinguished from gas bubble disease. From microbial counts of unaffected
animals in other tanks, it was determined that Vii»io levels were two 10gs
higher in the affected tanks. An antibiotic sensitivity test of
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ominant flora revealed that chioramphenicol was most inhibitory. Upon
of 50 ppm of chloramphenicol as we recommended, the juvenile clams
ed in significant numbers over untreated controls to clearly
cate bacteria as the problem. The identity of the pathogen presently
as unknown. However, it is now possible to treat “floaters” with the
jotic and eliminate “float" condition and induce normal animal
jon. Additional work on this problem will continue.

A recently completed study showed that bacterial counts and flora from
ter used in hatcheries do change when charcoal filtration is included
rt of the treatment process. However, bacterial counts were less in
ter which was exposed to ultraviolet Tlight without prior filtration
gh a charcoal cartridge. The difference was less than 10-foid when
ample was plated 24 hr after seawater was treated; consequently, the
rence may not be significant. More gram-positive microorganisms were
ered from plates with charcoal-filtered seawater than from those with
;ater not subjected to this treatment.

1solation and characterization of microbial toxins affecting molluscan
ae continues. With electrophoresis the location containing a toxic
olite produced by a pigmented Pseudomonas sp. has been found; however,
ner purification of the toxin must await the production and
-entration of a fresh batch of filtrate.

A newly developed lytic-fluorometric method for counting cells was
to corroborate earlier work concerning the effects of centrifugation
ass on oyster hemocytes. When appliied to cells attached to plates in
ayers, the technique producad counts with minimal variation in less
10% of the time needed to count cells by the conventional microscopic
d. Possible variation in cell size between oysters or seasonally
n oysters could have an influence on the consistency and accuracy of
w technique. Therefore, the method is being used to count cells from
ple oysters over a an extended time period in conjunction with: (1)
orescence readings from a single lot of bovine serum albumin as a
in-standard, and (2) comparative counts from an electronic cell

Sera from summer flounder in Long Island Sound were collected for
sequent analysis of antibody levels to fish pathogens and to human
gens or waste-associated bacteria. Serum aliquots for the latter
s were sent to J. Stolen at the Sandy Hook Laboratory along with
served red blood cells for iscagglutinin testing. Most of the serz were
ected from fish captured in a nonpolluted area.

During this reporting period, additional fish anti-rabbit red-cell
odies and rabbit anti-striped bass immunoglobulins were developed to
ed in immunodiagnostic tests for bacterial pathogens. _

On 30 June, Dr. Blogoslawski visited the Shinnecock Tribal Indian
ery as a followup to an earlier problem reported in June. |Water
es were taken; an algal contaminant seems to be involved.

Upon request, three bacterial slant cultures were sent to Dr. Frances
kman at the Center for Infectious Diseases in Atlanta, Georgia.

On 14 July, Mr. Emil Usinger of Bluepoints Hatchery in West Sayville,
York, reported on Mercenaria mercenaria larvae in Great South Bay. A
to Bluepoints was made on 19 July, water samples were taken, and clam
enges were completed. A report was sent to Mr. Usinger.
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np195 of the Spanish mackerel revision were sent 1o five
o]og1sts and fishery biologists for outside review. Manuscripts on
arasite relationships of scombrid copepods and needlefishes of the
potamorrhaphis were revised. Preparation began for manuscripts on
9id and beloniform fishes for the Ahlstrom larval fish conference in
.1983. A paper on Spanish mackerels was prepared for presentation at
urth European Congress of Ichthyologists to be held in Hamburg in
ber 1982.

tics of Crustaceans

Sshrimps, Lobsters, and Crabs of the Atlantic Coast of the Eastern
States, Maine to Florida,” will be released as a hardbacked book by
iithsonian Institution Press in mid-1983; text will be composed from
magnetic diskettes on which the manuscript was originally entered.
reparation continued on a- revision of the eastern Pacific rock
s {genus Sicyonmic). A detajled description {including morphometric
meristic characters and color patterns) of Sicyonia disedwardsi and a
jssion of its affinities with other members of the genus was completed.
manuscript, jointly authored with Mark Millikan of the NMFS
leston Laboratory, on synopsis of biological data on the blue crab
nectes sapidus), was revised after first and second lab reviews.

hree manuscripts on forms of the mud crab Panopeus herbstid,
ent in the oyster community of eastern and southern United States,
revised after outside review; the study 1is in part a collaboration
obert Reames (formerly of the University of South Alabama in Mobile)
Bolling Sullivan and associates (Duke University Marine Laboratory
aufort, North Carolina). Preparation continued on a paper on
logy of feeding structures in the deep-sea hydrothermal crab
ograea thermydrom from the Galapagos Rift in collaboration with J. R.
or and C. L. Van Dover (Cornell University and New Jersay Oyster
tory at Cape May, respectively). A description of a new speies of
an collected during recent dives of the 4lvin to submarine thermal
-of the East Pacific Rise at 21°N was begun in collaboration with C.
over. Preparation continued on a revision of Chace and Dumont s 1949
ny Lobsters--Identification, World Distribution, and U.3. Trade."

itific Services

dentifications were made on: a collection of caridean shrimps from
minican Republic at the request of 7. J. Costello of the Scutheast
jes (Center, palaemonid shrimps for Lawrence P. Rozas of the
sity of North Carolina's Department of Biology at Wilmington, lobster
for David T. Chia of U.S. Customs laboratory in San Francisco, and 50
T beloniform fishes for the Museum of Comparative Zoology at Harvard
sity.

nformation was provaded on: distribution and 1ife ¢ycle of penaeopid
mps from the eastern Pacific and Indo-West Pacific for Mr. Leslie
on of Joseph Slavin Associate (importation of fisheries products),
ty data on parasitized bluefin tuna to V. Walters of the Southeast
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Fisheries Center, and number of crab species on the East Coast of the U.5.
for Merrill Lefler of the University of Maryland at Coliege Park.

Assistance was provided to Ms. Susan Hitch of the EPA for the
identification of larval shrimp, and to the EPA's Narrangansett Laboratory
in obtaining 1ive Ammodytes.

Curatorial services included loaning itwo lots of gadids to.J. R. Dunn
of the NMFS Seattle Laboratory.

Three research proposais were reviewed for Biological Research
Resouces. and <the Systematic Biology Program at the National Science
Foundation.

Manuscripts were reviewed for the Bulletin of Marine Sciemca (2),
Jourmal of Crustacean Biology (&), Contributioms in Marine Science (1),
Bulletin of the Southern Cal;fornza Academy of Sciences (1), and for
authors at their request (2).

Publications

Collette, B. B. Needlefishes of the genus Potamorrhaphis (Pisces,
Belonidae). Proc. Biol. Soc. Wash. (A)

Cressey, R. F., B. B. Collette, and J. L. Russo. Copepods and scombrid
fishes: study in host-parasite relationships. Fish. Buil. (A}

Williams, A. B. Shrimps, lobsters, and c¢rabs of the Atlantic coast of the

eastern United States, Maine to Florida. Smithsonian Institution
Press. (A)

ATLANTIC ENVIRONMENTAL GROUP

Ocean Monitoring and C1imatn1qu Task

The announcements of eddy conditions in the Georges Bank-Middle
Atlantic Bight area, included as pages 51 and 52, were sent to the
Commander of the Atlantic Area for the U.S. Coast Guard for pubiication in
the August and September 1982 issues of the Atlantic Notice to Fishermen.

The cooperative Ship of OQOpportunity Program obtained 16 expendabie
bathythermograph (XBT) transects and four continucus plankton recorder
{CPR) transects in July and August: four XBT and two CPR transects in the
Guif of Maine, six XBT transects off Southern New England, and four XBT and
two CPR transects across the Guif of Mexico.

- Publications

Armstrong, R. S. Variation in the shelf water front position in 1981 from
Georges Bank to Cape Romain. Ann. Biol. 38. (S)

Chamberiin, J. L. Application of satellite infrared data %o analysis of
ocean frontal movements and water mass interactions off the Northeast
coast. Proceedings of the Northwest Atlantic Fisheries Organization
Annual Meeting, 13-16 September 1981, Halifax, N.S. (A)

Crist, R. W., and J. L. Chamberiin. Bottom temperatures on the continental
shelf and slope south of New England during 1981. Ann. Biol. 38. (S)

Fitzgerald,” J. L., and J. L. Chamberlin, Anticyclonic warm core Guif
Stream eddies off the northeastern United States during 1981. Ann.
Biol. 38. (S)

Fizgerald, J. L., and J. L. Chamberlin. Anticyclonic warm core Gulf Stream
egawe? fff the northeastern United States during 1980. Ann. Biol.
3 S




EAM EDDY LOCATIONS

antic Environmental Group of the National Marine Fisheries Service reports
ree warm core Gulf Stream eddies wers off the northeast coast of the United

in mid-July.

.B travelled southwest about 89 km (48 nm) and is now centered near 36.89°N
-aast of Norfolk Canyon and just north of the Gulf Stream. Eddy 82-D
osuthwest about 165 km (89 nm) and has a center position near 38.4°N 67.9°W.
is south of Oceanographer Canyon and far offshore of the 100-fm line.

-G moved southwest about 190 km (102 nm) and is now located southeast of
‘Canyon, near a center position of 39.7°N 66.4°W.

+the next 30 days Eddy 82-B will be resorbed by the Gulf Stream east of Cape
s, and Eddy 81-G may move west to 2 position southwest of Oceanographer

. Eddy 82-D may be resorbed by the Gulf Stream south of Oceanographer

r the eddy may move west and northwest to a center position south of

men are requested to report unusual conditions or catches occurring in the

y of these eddies to the Director, Atlantic Envirommental Group, National
Fisheries Service, RR 7, South Ferry Road, Narragansett, Rhode Island 02882,
. Updates on eddy positions and general information on Gulf Stream eddies
‘obtained by calling the Atlantic Envirommental Group (401-7895-9326).
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GULF STREAM EDDY LOCATIONS

The Atlantic Environmental Group of the National Marine Fisheries Service repor
+hat three warm core Gulf Stream eddies were off the northeast coast of the Units _
States in mid-August. tad

Eddy 82-B +»avelled in a westerly direction 27.8 km (15 nm) while decreasing in
surface area, and now appears to be a remnant eddy, centered at 37.I°N 74.2°%

east of Noxrfolk Canyon. Eddy 82-D moved west-northwest 195 km (105 nm), inte;--
acting with the meandering Gulf Stream along the way. Its position 1s centered
near 38.7°N 70.1°W, between Atlantic and Veatch Canyons, but far offshore of the
100-fathom line. Eddy 81-G moved west-southwest 139 km (75 nm).2nd also appears
to be a remnant eddy, centered at 39.4°N 67.9°W, south of Oceanographer Canyon

and just north of the Gulf Stream. ’

puring the next thirty days, 82-D may be expected to move west -southwest to a
position centered near the vicinity of Wilmington Canyon. Eddies 82-B and 81-G
will be resorbed by the Gulf Stream.

Fisherman are requested to Teport wnusual conditions or catches occurring in the
vicinity of these eddies to the DPirector, Atlantic Environmental Group, National
Marine Fisheries Service, RR 7, South FerTy Road, Narragansett, Rhode Island 02832
by mail. Updates on eddy positions and general information on Gulf Stream eddies 7
may be obtained by calling the Atlantic Environmmental Group (401-785-9326).
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d, J. E. Variation in the shelf water front position in 1980 from
gorges Bank to Cape Romain. Ann. Biol. 37. (A)
and S. K. Cook. Water column thermal structure across the
?T%pe southeast of Sandy Hook, New Jersey in 1281. Ann.
A .
and S, K. Coock. Water column thermal structure across the
i]gpe southeast of Sandy Hook, New Jerssy in 1980. Ann.
A
Weather conditions and trends in the Maine-Virginia cpastal
nd offshore area during 1970-79. Proceedings of the Northwest
tlantic F1sher;gf Organization Annual Meeting, 13-16 September 1981,
, N. S
C., and D, R. MclLain. Sea-surface temperatures in the
orthwestern Atlantic in 1980. Ann. Biol. 37. (A}
J. W., D. E. Smith, and G. A. White. Continuous plankton records:
he sampling program of the U.S. National Marine Fisheries Service.
. Biol. 38. (S}
D. R., and M. C. Ingham, Sea-surface temperatures in the
orthwestern Atlantic in 1981. Ann. Biol. 38. (S)

MEETINGS, AND PRESENTATIONS

e Ecosystams Divisions

On 6 and 7 July, Ken Sherman traveled to the State Department in
gton, D.C., to review ecological studies pertinent to the U.S.-Canada

n 22 and 23 July, David Mountain attanded a workshop at the Bigelow
tory for Ocean Sciences in Boothbay Harbor, Maine, concerning future
rch in the Guif of Maine.
n 23 July, Hal Merry attended the particulates measurement meeting at
arles Stark Draper Laboratories in Cambridge, Massachusetts.
On 28 July, members of the NOAA/National Earth Satellite Service team
at the University of Rhode Island and were briefed on MARMAP by Ken
an.
uring 2-6 August, Ray Maurer presentad a poster for the Joint
1ographic  Assembly (JCA) entitled, ‘“Technical Constraints to
'standing Very Large Marine Ecosystems.”
On 3 August, Roger Theroux gave a lecture on invertebrates to new NMFS
ign Fisheries QObservers.
On 4 August, Dave Potter met at Woods Hole with the NMFS Northeast
nal 0ffice's procurement officer, Tony Bocelle, and the Small Business
1istration contractor to develop a bid for the Woods Hole Laboratory
energy system contract.
On 5 August, Tom Halavik, Jack Green, Ray Maurer, Donna Busch, Tony
.1e Steve Strong, Gordon Pre1ss, and Lou1se Andsager were present at a
Ing where the construction contract for the Narragansett Laboratory
~ energy system project was signed.
On 5 August, Ken Sherman met with Drs. Yentch and Garside at the
ow Laboratory for Ocean Sciences to review the dynamics of plankton in
tion to satellite imagery of the Gulf of Maine. Drs. Lockwood
Mberiin and Dave Mountain also attended.
Un 9 and 10 August, Xen Sherman attended the JOA meeting at Halifax,
Scotia, and gave a presentation entitled, "Coherence 1in the
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Zooplankton Component of the Marine Ecosystem Off the MNortheast Coast of =
the United States," by K. Sherman, J. R. Green, J. R. Goulet, and P. W,
Fofonoff. ‘ :

On 10 August, during the JOA meeting, Ken Sherman convened a meeting
of experts from the United Kingdom, Canada, South Africa, .Japan, and the
Unitad States on Antarctic krill sampiing problems.

On 12 August, Ken Sherman traveled to Washington, D.C., to participate
in a briefing for the NOAA Administrator on the U.S.-Canada maritime
boundary issue.

During August, £d Cohen gave two lectures to the Field Marine Studies
Program at Shoals Marine Laboratory.

Resource Utilization Division

Three abstracts were submitted by members of the Product Quality
Investigation for papers to be presented at the Atlantic Fisheries
Technological Conference: (1) "Effects of Some Process Treatments on the
Iced Shelf Life of Cod Fillets Irradiated (Co-60} with 100 Krad," by J. J.
Licciardello; {2) "Gas Chromatographic Determination of Dimethylamine and
Trimethylamine in Seafoods," by R. C. Lundstrom; and {3) "The Effcts of
Oxygen on the Enzymtic Production of Dimethylamine and Formaldehyde in Red
Hake (Urophycis chuss),"” by R. C. Lundstrom.

Joseph Licciardello and John Kaylor participated in a fresh seafood
marketing seminar sponsored by the New England Marine Advisory Service.

Joseph Licciardello presented a seminar on seafood quality to a group
of retail seafood store operators. '

Ronald Lundstrom presented a Jecture on "The Development of Analytical
Methodologies for Fish and Shellfish Identification at the annual summer
conference of the New England Association of Chemistry Teachers held at
Bowdoin Coliege in Brunmswick, Maine.

- Fred King participated in a meeting of the New England Fisheries
Institute in Gloucester, Massachusetts, on 28 August.

Perry Lane attended a monthly meeting of the New England Fisheries
Steering Committee in Braintree, Massachusetts.

Perry Lane participated in a meeting of the Quality Project Oversignt
Committee in New Bedford, Massachusetts. This Committee monitors and
assists in directing the Quality Fish Project sponsorsd by the New England
Fisheries Development Foundation.

Pathobiolegy Division

Dr. Rosenfield attended the 2-wk Foreign Affairs Interdepartmental
Seminar beginning 29 June at Arlington, Virginia.

Dr. Sawyer attended the Conference on Marine Science at Hampton
Institute in Hampton, Virginia, on 12 and 13 July.

Dr. Sawyer attended the Society of Protozoology meeting at San
Francisco State College during 1-8 August, and presented a scientific talk.

Dr. Johnson and Mr. Kern attended the Society for Invertebrate
Pathology ad hoc meeting at Penn State University during 8-11 August; Dr.
Johnson presented a paper on crustacean viruses in a symposium on diseass
in marine invertebrates, Mr. Kern presented a poster session.

Mr. Newman atiended the Wildlife Disease Association meeting in
Madison, Wisconsin, during 16-20 August.

During the week of 23 August, Mr. Newman attended the Immuno-wWorkshops
in Aspen, Colgrado.




tic Environmental Group

n 7 July, Steve Cook traveled to Washington, D.C., to discuss the
sateilite data 1ink with National Weather Service personnel, V.
+z and R. Deryke.

ort Ingham t*raveled to Sandy Hook Laboratory on 7 and 8 July to
with Center scientists and review progress on the fishery
logy contract with the Virginia Institute of Marine Science.

oody Chamberlin attended a Northeast Area Remote Sensing System
g at Woods Hole on 9 July.

on 13 July, Mert Ingham attended a meeting of the NMFS/EPA/NOAA QOffice
ine Pollution Assessment Ocean Dumping Research Commitiee held at
Hole.

Reed Armstrong attended a meeting on oceanographic conditions in Maine
1 waters which was held at Boothbay Harbor, Maine, on 5 and 6 August.
Steve Cook attended the U.S. Minerals Management Service information
.fer meeting held in New Orleans, Louisiana, during 23-26 August as a
of the Bureau of Land Management. He made a presentation on AEG's
of Opportunity Program in the Gulf of Mexico.

e Ecosystems Division

On 9 July, Bob Cannon of the Northeast Regional Qffice visited the
igansett Laboratory to review pending contract negotiations with the
sity of Rhode Island.

n 14 JuTy, Tommy Purwaka, an Indonesian graduate student attending
jniversity of Washington, visited the Narragansett Laboratory.

n 17 August, Greg Lough accompanied Dr. Peter C. Rothliisberg of
Tia's Common-wealth Scientific and Industrial Research Organization,
tour of the Marragansett Laboratory. Dr. Rothlisberg also visited the
‘Hole Laboratory, talking with varjous scientists about ongoing
tems research.

On 17 August, Ray Maurer gave a demonstration of the image analysis
-to Dr. Rothlisberg.

uring the week of 30 August, Dr. Takeo Ishii of the University of
s Institute of Oceanography, visited the Narragansett Laboratory to
s progress on the development of the automated plankton sorting

Ray Bowman met with Kerry MacPherson, project scientist for Carolina
and Light Company, during August. Ray described NMFS's mission and
ted Kerry with an overview of our sampling methods and ongoing
ects.

rce UYtilization Division

rs. Steven Swift, Pat Dunne, Jeff Phillips, and Bruce Wright from the
rmy's Natick Laborator1es spent a day at the Gloucester Laboratory to
arize themselves with the various chemical, pnysical, and sensory
0ds used to assess seafood qua11ty.

biology Division

isitors to the Oxford Laboratory during the reporting period were:
oggio, Dave Rapp, and Scott Lamb of 01d Salt Seafood Co. in Easton,




Maryland; Donna 0'Brien of Bico/Zeiss 1in Baltimore, Maryland; Tammy and
Dave Fischbach of Carteret Marine Laboratory in Carteret, New Jersey; Jop,
Kelley of the University of Alaska's Institute of Marine Science i,
Fairbanks; Irving Lind and broadcasters from the Voice of America in
Washington, D.C.; Mark Bushnell of NOAA 1in Miami, Florida; Robert Sellarg
and Krystyna Boczon of the FDA in Washingtonm, D.C.; Ashton Stewart of the
yeterans Administration’'s Medical Center in Martinsburg, West Virginia.
Ppauyline C1ift of Cape Coral, Florida; James and Rebecca Tobat of Secretary’
Maryland; Drs. Alicia Toranzo-Barja and Juan Barja of the Department of
Microbiologia of the Universidad de Santiago in Santiago de Compostela
spain; Donald Wickham and Naida Yolen of Sea Grant in Washington, D.C.; Dr.
William Pegg and his ecology/biology class from Frostburg College in
Frostburg, Maryland; Mr. Peter Jensen of the Maryland Department of Natura]
Resources in Annapoiis; Drs. Nazmi Demir of the Turkish Embassy in
Wwashington, D.C., and Isfir Sahin of the Turkish Department of Fisheries ip
Ankara.

Drs. Demir and Sahin discussed not only fishery problems, but problemg
related to plant and animal ecology important to the economy of Turkey.

Drs. Alicia Toranzo-Barja and Juan Barja spent 7 and 8 September at
the Oxford Laboratory discussing potential U.S.-Spanish cooperative
research programs in microbiology, and establishing contacts with U.s.
investigators in the field of fishery disease reasearch.

National Systematjcs Laboratory

Dr. Collette was visited by: Dr. Labbish Chao and two graduate
students from the Universidad do Rio Grande de Sul in Brazil to study South
American freshwater sciaenids; Mr., Michael Goulding of the Brazilian
National Institute for Animal Production in Saoc Paulo to discuss neediefish
taxonomy and life history; Dr. Peter (Castle of Victoria University in
wellington, New Zeaiand, to study eels; and Or. James C. Tyler of the
National Science Foundation to study Luvarus. K. Abie of Rutgers
University in New Brunswick, New Jersey, visited the Laboratory to examine
specimens of fishes, and David Wildrick of Northern I11inois University in
DeKalb used the library.

Dr. Canet was visited by Dr. Joseph Jay Ewald of the University of
Zulia in Venezuela %o discuss present status of penaeoid shrimp taxonomy,
or. Darryl L. Felder of the University of Southwest Louisiana to inform of
a new locality record for §. olgae, and Dr. Anthony J. Provensane, Jr., of
the Institute of Oceanography at 01d Dominion University to discuss shrimp

rearing in Latin America.

' Dr. Williams was visited by Dr. Robert E. Knowlton of George
Washington University in Washington, D.C., to discuss a manuscript on
salinity tolerance in palaemonid shrimps, Dr. Robert Hessler of the Scripps
Institute of Oceanography in La dJolla, California, to discuss decapod
crustaceans from thermal vent areas of the rift zone in the fast Pacific at
21°N, Dr. Jan R. Factor of Cornell University in Ithaca, New York, and
Cindy L. Van Dover of the New Jersey Oyster Laboratory in Cape May
Courthouse, %o study and evaluate results of research on decapod
crustaceans from thermal areas on rift zones near the Galapagos Islands and
21°N in the Etast Pacific, and Dr. Darryl L. Felder of the University of
southwest Louisiana, to. collaborate on studies of xanthid and goneplacid
crabs in the Gulf of Mexico.




3; Envirommental Group

ang Jin Long of the Institute of Qceanographic Instrumentation of the
al Bureau of Oceanography in Tiajin, China, visited AEG on 26 July
ferred with Stave Cook to familiarize himself with XBT gear and its
ships of opportunity.

ince Zegowitz of the MNational Weather Service in Silver Springs,
nd, visited AEG on 28 July and conferred with Steve Cook regarding
+ion of XBT data logging and transmission on the M/V Oleander.

SITY AFFAIRS

» Ecosystems Division

in 30 July, Ken Sherman met with Perry Jeffries and staff of the
sity of Rhode Island to review progess on the development of the
ited plankton sorting system.

e Utilization Division

e Fisheries Engineering Investigation and URI Marine Advisory
e personnel met with Mr.  Hennemuth and Mr. Stern of the NEFC
ning the Investigation's cocperative program with URI.

\l. Blott discussed future gear testing prosects with C1iFff Goudey of
T Marine Advisory Service. The proposed testing would be carried out
Navy's David Taylor Model Basin.

fonica Hallsey, a URI Ocezan Engineering Department graduate student,
be a graduate assistant assigned to the Fisheries Engineering
tigation for the next school year. She will be involved with the
ic measurement of fishing gear and models.

wlture Division

n 14 July, Ron Goldberg hosted a class from Fairfield University in
science. ‘

In 28 July, Ed Rhodes hosted a group from Fairfieid University's
r session in marshiand ecology.

n 10 August, we provided shellfish larvae and shellfish seed to wendy
and Steve Malanowsky of the University of Connect1cut for use in
research.

bio]egy Division

- modified amino-assay procedure for the chemical detection of
ic shellfish poison in clam meats continues in cooperation with Dr.
Kuck of Fairfield University.
ea Grant and NMFS are concerned about the meaningfulness and extent
perative research and extension services undertaken by each agency,
Ow integration of such activities could improve productivity. NMFS's
kham, temporarily assigned to the Office of Sea Grant, and Dr., Naida
of the Office of Sea Grant at the Page Building, v151ted the Oxford
atory on 9 September. Drs. Wickham and Yolen are pooling their
’ v1s1b1ng laboratories, and d1scuss1ng programs with investigators.
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National Systematics Laboratory

Dr. Collette taught his summer graduate course in ichthyology for the
16th year at the Marine Science Institute of Northeastern University i,
Nahant, Massachusetts. Dr. Williams valuated professional accompliishmentg
 for a tenure review committee.

PUBLIC AFFAIRS

Aquaculture Division

On 21 August, a number of our personnel participated in the Milford
Laboratory's exhibit for the Milford Qyster Festival.

On 4 August, a shark was found at a Fairfield, Connecticut, beach,
The Milford Laboratory was called to see whether it could be identified,

pathobiology Division

Dr. William Pegg and his ecology/biology class from Frostburg
{Maryland) College were presented with a2 lecture on marine science and a
tour of the Oxford Laboratory on 8 July.

The American Littoral Society held its annual picnic at the Oxford
Laboratory on 1 August.

Mr. Irving Lind and several members from Voice of America visited the
Oxford Laboratory on 10 August and were presented with a <tour and
description of Center programs and activities for later incorporation into
broadcasts fo foreign nations.

PERSONNEL

Marine Ecosystems Division

Alan Lintala and Michael Couturier left the Apex Predators
Investigation. Alan is seeking his Ph.D. from West Virginia University.
Michael is relocating to sunny, southern Caiifornia to work for private
industry.

Marie Carter lefi the Biostatistics Unit to continue working with the
University of Rhode Island.

Robert Marak is now happily retired. A farewell party was given in
his honor at the Larchwood Inn in Wakefield, Rhode Island, with over 40 of
his colleagues and friends wishing him well in his retirement. Hopefully,
he will keep in touch. o

Debbie Delgado filled the vacated personnel management assistant
position of Christine Philpott.

We welcome aboard Christine Carrigan, a Biological Aid, and Robert
Medved, a Research Assistant, who will be working with the Apex Predators
Investigation.

Robert Kenney is on board in the Biostatistics Unit as a Computer
Programmer. _

Five minority students--Paul Francis, Arnold Kee, Archimedes
© Merriweather, Lysa Suggs, and Job Williams--were selected and participated
in the 1982 Minority Research Apprenticeship Program at the Narragansettl
taboratory this summer. This Program is designed to give on-the-job
experience to outstanding high school students, encouraging them to seek
careers in the marine sciences.




au]l Francis, a 17-yr-old senior at St. Andrews High School, jg the
rs. Pearl Francis.. He was a returning apprentice whe worked with
i11well and Nancy Kohler studying food habits of sharks and other
lagic fish for the Apex Predators Investigation.

old Kee is a 1l6-yr-old senior at St. Andrews High School, is the
r. and Mrs. Ernest M. Kee. He worked for AEG under the supervision
.k Jossi and Gretchen White. He was involved in data entry and

tion of the MARMAP data base.

rchimedes Merriweather, a senior at Hope High Schcol and the 18-yr-
‘of Mrs. Mildred Merriweather, worked under the direction of Ray
nd Jack Green in the Plankton Ecology Investigation. He sized and
ed plankton both manually and automatically with an image analysis

a Suggs, daughter of Mrs. Brenda Suggs, is a 1l6-yr-old Jjunior at
- High School. Lysa worked with Dr. Laurence Buckley and Tom Halavik
arval Fish Dynamics Investigation. She was involved in biochemical
work and some field collection of larval fish.

ob Williams, a 17-yr-0id senior at Jeremiah E. Burke High School in
ster, Massachusetts, was a returning apprentice and the group's
t leader. He worked under Dr. Mert Ingham, Director of the AEG,
ng changes in the Gulf Stream and other physical oceanographic

he Program consisted of weekly lectures by members of the research
ity on their present projects, foliowed by guestion-and-answer
s. In addition, students had the opportunity to tour the University
ide Island Graduate School of Oceanography and R/Y Endeavor, the EPA
nmental Research Laboratory at Narragansett, the Woods Hole
tory, Delaware II, and WHOI. The program coordinator at Narragansett
ym Halavik. The regular MNarragasnett EE0 Committee did not meet
his period.

rce Utilization Division

t. John T. Moakley of the Fisheries Engineering Investigation
ed a commendation from the NOAA Qfficer Personnel Board for overall
ent performance. .

om Connors took a course at the General Services Administration's
ng Center on "Basic Elements of Property Management,” a 1-wk
her to update his present knowledge of property management.

laire Jensen has started a self-study course on "EEQ and Its Place in
deral Government."

erry Lane, John Ryan, and Fred King participated in the "in-house”
ng of an expert texture panel based on the General Foods' technigue.

iology Division

5. Joyce Bowling completed her Junior Federal Fellowship at the
d Laboratory and left to attend veterinary school in Mississippi.

5. Renee Mercaldo, Junior Fellow, completed her summer assignment
ne Pathobiology Division at the Milford Laboratory.

S. Robin Friend and Mr. David Kent terminated their summer
ments at the Oxford Laboratory on 27 August.

S. Marina Priesnitz completed a 3-mo summer appointment at the
d Laboratory and has returned to her senior year at Wheaton College.




Awards were presented %o several -staff members at the Oxfopq
Laboratory: William Brey--30-yr pin; Barney Brooks, Solomon James, Freqd
Kern, and Jane Wade--sustained superior performance; Susfe Hines and Muriey
McNelis--quality step increase; Jay Lewis--special act; and Tom Sawyer-.27_:-
yr in the U.S. Army Reserve and outstanding meritorious service from 1977
to 1982. Tom retired as a Lieutenant Colonei.

EED ACTIVITIES

Marine Ecosystems Division

On 29 July, Roz Cohen and Donna Busch participated in a 2-day Federa)
Women's Program (FWP) workshop in the individual development plan program
at the Woods Hole Laboratory. '

On 5 August, Roz Cohen attended a FWP meeting at the Woods Hole
Laboratory.

On 12 August, Roger Theroux attended an EEQ briefing in Woods Hole by
Tony Mackel of the NOAA Office of Civil Rights. '

On 19 August, Debbie Delgado, Peggy Lamoureux, and Donna Busch
attended an FWP luncheon in Mewport, Rhode IsTand.

The five students that were employed 1in the Minority Research
Apprenticeship Program are now back in scheol. The Narragansett Laboratory
and the AEG benefitad tremendously by these bright students. On 26 August,
an Apprentice-Mentor Banquet ended the summer-iong Program.

Donna Busch attempted to locate qualified female applicants for job
vacancies in the Marine Ecosystems Division.

Resource Ytilization Division

Perry Lane attended a meeting of the joint Center and Regional O0ffice
EEQ Committees.

Pathobioiqu Division

ODr. Brown attended the Federally Employed Women's 13th National
Training Program and the Women in Science and Engineering Seminar in San
Antonio, Texas, during 21-24 July.




