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APEX PREDATORS: A GROWING FISHERY AND A GROWING NEED 
FOR BIOLOGICAL INFORMATION FOR THE WISE MANAGEMENT OF THE 

NORTHWEST ATLANTIC'S LARGE SHARKS, TUNAS, BILLFISHES, AND SWORDFISH 

by 

John G. Casey and Charles E. Stillwell 
Apex Predators Investigation, Marine Ecosystems Division 

INTRODUCTION 

Fishery 

The growth of big-game recreational fishing and of high-seas 
commercial fishing has focused attention on the need for wise management of 
the world's stocks of large sharks, tunas, billfishes, and swordfish--the 
apex predators of the marine environment. In fact, present evidence 
suggests that the decreased stock abundance of giant bluefin tuna and 
swordfish is the result of increased fishing pressure. 

In the Northwest 'Atlantic, the most abunda:it stocks of apex predators 
regarded as "big game" are the large sharks. These stocks are currently 
virgin populations with respect to commercial fishing, but since the 
world's annual landings of sharks, skates, and rays are nearly 1.3 billion 
pounds, the future development of commercial fisheries for the Northwest 
Atlantic's sharks seems assured. Moreover, in the demand for big-game 
species, sharks are of considerable and growing importance to U.S. 
recreati anal interests. The most recent survey of recreati anal fishing 
shows that an estimated 230,432 large sharks (22.6 mill ion pounds) were 
landed in 1979. All indications are that large sharks will continue to be 
increasingly important in meeting the needs of our domestic fisheries--both 
recreational and commercial. 

Management 

Any management initiatives directed toward optimum utilization and 
allocation of large sharks, swordfish, and other apex predators require 
baseline biological information on their migration, feeding, growth, 
maturity, reproduction, mortality, and other elements of population 
dynamics and life history. However, for many species this information is 
incomplete or lacking. With respect to large sharks, the best available 
data have been used to develop preliminary fishery management plans that 
currently provide only a small (1,150 tons) allocation of large sharks to 
foreign fishermen who are allowed to fish within the U.S. Fishery 
Conservation Zone. The successful management of these and other apex 
predators (tunas, swordfish, etc.) demands solid statistical information on 
population sizes, amounts caught, and replenishment rates. 

Accordingly, the Apex Predators Investigation conducts biological 
studies of stocks of large oceanic gamefish to provide needed information 
for their management. These studies have six objectives: (1) delineate 
Population structure and migration patterns of large sharks through tagging 
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Table 1. Apex predators tagged by cooperating taggers· and National Marine Fisheries Service biologists during 1963-82. 

Species 

Shark (a) 
Sandbar shark 
Blue shark 
Dusky shark 
Bull shark 
Blacktip shark 
Spinner shark 
Oceanic whitetip shark 
Silky shark 
White shark 
Shortfin mako shark 
Porbeagl e shark 
Sand tiger shark 
Spiny dogfish shark 
Smooth dogfish shark 
Bonnethead shark 
Great hammerhead shark 
Scalloped hanmerhead shark 
Smooth hammerhead shark 
Atlantic sharpnose shark 
Blacknose shark 
Tiger shark 
Finetooth shark 
Lemon shark 
Nurse shark 
Bigeye thresher shark 
Common thresher shark 
Night shark 
Bi gnose shark 
Angel shark 
Small tail shark 
Hanrnerhead shark {a) 
Dogfish shark (a) 
Thresher shark (a) 
Sand shark {a) 
Brown shark (a) 
Grey shark (a) 
Sting ray (a) 
Blackt1p shark (a) 
Brown/Dusky shark (a) 
Basking shark 
Leopard shark 
Eagle ray 
Cownose ray 
Clearnose skate 
Ray (a) 

(a) Species not specified. 

Sex 
Male Female Unknown 

29 
1914 

10823 
637 

65 
193 
50 
69 

148 
12 

283 
11 

107 
52 
94 

109 
24 

293 
24 

310 
60 

160 
37 

112 
96 
38 
11 
17 
23 
4 
3 

99 
5 

12 
16 

526 
4 
0 

116 
11 
9 
0 
l 
0 
3 
2 

39 
2740 
7440 
1434 
107 
381 
63 
87 

193 
15 

387 
16 

133 
97 

144 
121 
25 

456 
28 

361 
146 
347 

30 
194 
99 
21 
JO 
31 
36 
12 
14 

123 
10 

8 
35 

1536 
3 
2 

158 
53 
5 
3 
0 
1 
7 
1 

68 
562 

6345 
1164 

44 
135 
39 
16 

256 
23 

519 
28 
37 
19 
44 
70 
24 

184 
10 
76 
4 

198 
5 

59 
47 
60 
11 
59 
10 
4 
4 

137 
1 

14 
34 

751 
8 
5 

82 
36 
29 
0 
2 
1 
0 
3 

Total 

136 
5237 

24742 
3239 
217 
710 
153 
319 
599 

50 
1192 

55 
279 
171 
287 
301 

73 
934 
62 

755 
210 
707 
72 

366 
242 
119 
32 

107 
69 
20 
21 

360 
16 
34 
85 

2816 
15 
7 

357 
100 

43 
3 
3 
2 

10 
6 

Species 

Media hammerhead shark 
Florida smoothhound shark 
Carcharhinus (a) 
Wahoo. 
Bluefin tuna 
Skipjack tuna 
Bi geye tuna 
Yellowfin tuna 
Albacore 
Blackfin tuna 
Atlantic bonito 
Sutlfi sh 
Dolphin 
Bluefish 
Amber jack 
Tuna (a) 
Summer flounder 
Pennit 
Bonefish 
Barracuda 
Marine mammals 
Swordfish 
Sailfish 
White marlin 
Black marlin 
Blue marlin 
Longbill spearfish 
Striped marlin 
Crevalle jack 
Oiler shark (a) 
Reef shark 
Paci fie angel shark 
King mackerel 
Shortnose lancetfish 
Longtin mako shark 
Escolar {Snake mackerel) 
Greenland shark 
Black turtle (a) 
Green turtle 
leatherback tu~tle 
Galapagos shark 
Loggerhead turtle 
Tarpon 
Centrophorus (/1'<lnulosus 
Hexanchus t>itulus 
Total 

Sex 
Male Female Unknown Total 

0 
4 

25 
0 
1 
0 
0 
1 
1 
0 
1 
0 
2 
0 
1 
0 
0 
0 
0 
0 
0 
3 
1 
2 
0 
0 
0 
0 
0 
0 

56 
0 
0 
0 

13 
0 
0 
0 
0 
0 
3 
0 
0 
0 
2 

Em 

1 
3 

26 
0 
1 
0 
0 
1 
0 
0 
0 
0 
2 
1 
0 
0 
0 
0 
0 
2 
1 
4 
4 
1 
0 
0 
0 
1 
0 
0 

96 
0 
0 
0 
4 
0 
5 
0 
0 
0 
4 
0 
0 
3 
3 

17fil 

0 
0 

26 
3 

81 
1 
3 

16 
2 
1 

10 
24 
8 

18 
14 
25 
1 
4 
2 
4 
6 

563 
69 

162 
7 

17 
1 
9 
3 
2 

29 
1 
1 
1 
8 
3 
0 
5 
1 
2 
3 
5 
1 
0 
0 

nm 

1 
7 

77 
3 

83 
1 
3 

18 
3 
1 

11 
24 
12 
19 
15 
25 
1 
4 
2 
6 
7 

574 
74 

165 
7 

17 
1 

10 
3 
2 

181 
1 
1 
1 

25 
3 
5 
5 
1 
2 

10 
5 
1 
3 
5 
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studies that utilize assistance from volunteer recreational and commercial 
<'fishermen; (2) collect biological samples required for life history studies 
+;/by monitoring selected sport fishing tournaments along the Northeast Coast; 
· ·. ( 3) obtain catch-and-effort data necessary to es tab 1 i sh an nu a 1 abundance 

indices in areas of intensive sport fishing; (4) measure the impact of 
shark predation on populations of important marine species inhabiting the 
Northeast's continental shelf, including bluefish, squids, Atlantic 
mackerel, butterfish, Atlantic cod, and haddock; (5) correlate ecological 
conditions (water temperature, prey abundance, etc.) with biological 
indices (migratory behavior, food habits, etc.) of large sharks; and (6) 
publish results in scientific media and provide timely and practical 
information to technical and popular constituencies (other elements of our 
own agency, other federal agencies, regional fi Shery management councils, 
states, fishing public, academic institutions, etc.). 

Ongoing research· emphasizes the population structure, migratory 
behavior, age & growth, food habits, and reproductive habits of several 
species of large sharks. Future research will emphasize population 
dynamics information necessary for making stock assessments and determining 
potential yields of the more abundant species of large sharks. 

DATA SOURCES 

We gather our data primarily from four sources--a tagging program, 
fishing tournaments, research cruises, and contract research. The NMFS 
Cooperative Shark Tagging Program relies on 2,500 volunteer recreational 
fishermen, commercial fishermen, and fishery biologists to tag and rel ease 
large oceanic gamefish, principally sharks, and to return tags from 
recaptured individuals {Figure 1). Tagging occurs along the U.S. East and 
Gulf Coasts, and the coasts of Europe and Africa. We maintain contact with 
the 2 ,500 cooperators through issuance of the "Shark Tagger 1 11 a semiannual 
newsletter that summariz·es the Investigation's accomplishments during the 

. preceeding year. Since the Program began nearly two decades ago, 47 ,000 
sharks and other apex predators have been tagged (Table 1). Tag's recovered 
from 1,500 fish (Table 2) have 13rovided new information on several species 
of sharks with respect to seasonal occurrence and di stri but ion, rates of 
travel, migratory behavior, and growth rates. 

To collect biological samples and data on food habits, reproduction, 
and age & growth we attend shark fishing tournaments during the summer 
months and participate on research and commercial vessel cruises as 
opportunities permit. Sport tournaments alone permit us to examine several 
hundred sharks each season. 

; The National Marine Fisheries Service has helped fund, and the Apex 
·•Predators Investigation has cooperated in, studies by Dr. Frank Carey of 
;the· \foods Hole Oceanographic Institution in sonic-tracking experiments on 
blue, mako, and white sharks, as well as swordfish. These experiments deal 
•Ith: diurnal behavior in response to light, temperature, and depth; 
~ysiological parameters such as body (muscle) temperature; and food 

digestion as indicated by increased stomach temperature due to increased 
astric activity. 
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Table 2. Sharks and teleosts recaptured by cooperating taggers and 
I_-
I 

National Marine Fisheries Service biologists during 1963-82. ' ~ I 
I 
± 
' ' ± 

Sex 
Species Male remale On known Total 

Shark (a) 0 0 1 1 
Sandbar shark 82 120 26 230 

[!; 
Blue shark 260 403 191 858 
Dusky shark 14 13 14 41 

111 

Bull shark 0 l 1 2 
Blacktip shark 7 15 8 30 

,'I Spinner shark 3 1 3 7 
i Oceanic whitetip shark 0 1 0 1 
! Si 1 ky shark 5 8 12 25 

Shortfin mako shark 31 25 19 75 
Sand tiger shark 3 5 6 14 
Spiny dogfish shark 0 3 2 5 
Smooth dogfish shark 0 8 3 11 
Bonnethead shark 0 2 4 6 
Scalloped hammerhead shark 2 9 0 11 
Smooth hafllllerhead shark 0 2 l 3 
Atlantic sharpnose shark 5 1 2 8 
Blacknose shark 1 1 0 2 
Tiger shark 6 22 5 33 
Lemon shark 9 7 4 20 
Nurse shark 7 6 3 16 
Bi geye thresher shark 0 1 l 2 
Night shark 1 4 1 7 
Bignose shark 1 1 0 2 
Hammerhead shark (a) 1 4 2 7 
Brown shark (a) 1 2 3 6 
Grey shark (a) 1 2 1 4 
Sting ray (a) 0 1 0 1 
13lacktip shark (a) 1 3 6 10 
Brown/Dusky shark (a) 1 2 6 9 
Bluefin tuna 0 0 20 20 
Amber jack 0 0 2 2 
Swordfish 0 0 16 16 
White marlin 0 0 1 1 
Crevalle jack 0 0 l 1 
Reef shark 1 0 0 1 
Longfish mako shark 3 0 1 4 

Total 446 673 366 1492 

(a) Species not specified. 
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Figure 1. Sportsmen tagging a blue shark as part of the 
NMFS Cooperative Shark Tagging Program. 
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Figure 2. Distribution of tag-recaptured blue sharks in 
relation to current patterns occurring in the 
North Atlantic. 
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DATA PROCESSING 

We have designed and implemented a data processing system to help 
analyze our tag-return and length/weight records from over 100,000 Atlantic 
sharks, tunas, and swordfish, and to summarize longline catch records for 
sharks and swordfish taken by research and commercial vessels over the last 
20 years. This data base has contributed to the preparation of: (1) 
seasonal distribution charts for 10 major apex predator species; (2) 
length/weight relationships for several big-game sharks; and (3) the 
"Atlantic Billfishes and Sharks Preliminary Fishery Management Plan," under 
which the Northwest Atlantic's large sharks are currently managed. 

RESEARCH FINDINGS 

Below are findings on our recent research in four areas: migrations, 
predator-prey interactions, growth, and reproduction. Upcoming research 
will be targeted for improved assessment, particularly population 
estimates, of sharks inhabiting the Northwest Atlantic. 

Migrations 

Tagged sharks have been recaptured after 17 years at liberty and over 
3,000 miles from the point of tagging. Recaptures have been made by U.S. 
recreational and commercial fishermen and by foreign fishermen representing 
18 countries. Blue sharks have demonstrated the most dramatic movements 
(Figure 2). Individuals tagged in the New York Bight have migrated. to the 
coast of Europe, the Cape Verde Islands, the Caribbean, and off the 
northeast coast of South America. Those tagged around the Canary Isl ands 
have in turn moved several hundred miles southeast to be recaptured a few 
hundred miles off the coast of French Guiana and Surinam, South America. 
Recently, a blue shark tagged 600 miles north of the equator, off the Cape 
Verde Islands, was recaptured 600 miles south of the equator. This is our 
first evidence of transequatorial movement for the species. 

Future res each wi 11 be targeted for imp roved forecasting of shark 
distribution and availability to fishing interests. 

Predator-Prey Interactions 

To evaluate the impact of apex predators on other fisheries resources, 
it is necessary to know the daily and annual food consumption rates for the 
apex predators, and the species composition of their prey. Our food 
studies show that the average mako shark wi 11 consume at least three 
percent of its body weight per day and 8-11 times its weight per year. 
Bluefish constitute 77.5 percent of the mako's diet by volume in this 
area. Estimates of the mako's depredation on the bluefish population 
between Cape Hatteras and Georges Bank run· as high as 39 mi 11 ion pounds of 
bluefish, approximately 14.5 percent of the bluefish biomass. Because of 
their maneuverability and aggressive nature, makos obviously have no 
difficulty in pursuing and capturing bluefish from behind, often ingesting 
large (15-20 pounds) individuals in three or four consecutive bites 
(Figure 3). 

Similar statistics for the blue shark and swordfish suggest that daily 
rations amount to D.4 percent and 1.0-1.7 percent of the averge body 

-6-



Figure 3. Mako shark (512 pounds) with bluefish prey 
( 15 pounds). 
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Figure 4. Calculated length-at-age curves 
for male and female mako sharks. 
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weight, and that yearly consumption rates amount to 1.4 and 3.6-6.2 times 
the average body weight, respectively. 

Future research wi 11 be targeted for improved estimates of the short­
term effects of apex predation on recreationally and commercially important 
species (bluefish, haddock, Atlantic cod, squids, etc.), as well as the 
long-term effects on overall fish production on the Northeast's continental 
shelf ecosystem. 

Growth 

We have developed hi stol ogi cal techniques that revea 1 growth zones in 
vertebrae. Our measurements of these vertebral growth zones, in comparison 
with length-frequency and tag-recapture data, have permitted us to 
calculate length-at-age estimates for sandbar and mako sharks (Figure 4). 

Age & growth studies of sharks will continue, particularly for species 
of value to the recreational and commercial fishing interests. Most 
recently, analysis of vertebral samples and length/weight data for the 
great white shark was initiated. 

Reproduction 

Understanding a species' reproductive biology is essential for 
successfully managing any fishery resource. To date, our studies of 
elasmobranch (sharks, skates, and rays) reproduction has focused on the 
blue shark, the most abundant pelagic shark occurring off the U.S. East 
Coast. Findings show that both sexes mature at about 183 centimeters (fork 
length). Males produce spermatozoa year-round, and although mating appears 
most prevalent during the summer, fertilization does not occur until the 
following spring. Females usually produce litters of 45-80 pups following 
gestation periods of 9-12 months (Figure 5). 

Methods of reproduction in elasmobranchs include depositing 
encapsulated eggs and birthing well-developed young. These protective 
methods may well be the key to elasmobranch success in the marine 
en vi ronment. 

ANCILLARY EFFORTS 

Opportunities to examine large individuals of most shark species occur 
rarely. This is more so the case with the great white shark, since few are 
caught and even fewer are landed (Figure 6). For this reason, in the 
course of our regular work over the past 20 years, we have accumulated 
biological data on this enormous predator to better understand its life 
history. Our data base on white sharks, which includes a sightings file 
and the detailed examinations from 127 i ndi vi duals, is one of the most 
extensive in the world. Although white sharks are among the most efficient 
predators in the sea, their relatively low reproductive rate serves to 
maintain their population at low levels. 
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Figure 5. Pregnant female blue shark with 52 embryos close to 
full-term development. Captured in June off Bayshore, 
Long Isl and, New York. 

Figure 6. National Marine Fisheries Service biologists measuring and 
examining a 15-foot, 2,075-pound great white shark captured 
off Moriches Inlet, New York, on 29 June 1979. 
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COOPERATIVE ARRANGEMENTS 

The physical problems of studying large, highly migratory marine 
. ls explain, in part, why some of the most fundamental questions 

ani ma nd i ng their bi o 1 ogy remain unanswered. The geographic ranges of the 
surrou ommon species of large Atlantic sharks·extend over thousands of miles 
mo~t cny specie~ are seasonal migrants that are available to biologists for 
anl ~~velY short periods during the year. Large specimens require special 
re a 1and expensive vessels to collect. In addition, the absence of a 
gear cial fishery (at least in the United States) makes it important to 
co~m~r information on sharks from fisheries directed toward more popular 
ob aintuable species such as swordfish, tunas, etc. 
and v~onsequently .. several aspects of our research on sharks completely 
d d on the volunteer assistance of recreational and commercial fishing 
.e~en sts •. on an annual basis,. over 90 percent of all sharks are tagged by 
in ~r~s and longline. fishermen. Tournament officials, sport fishing 
ang eizations, and individual fishermen have developed procedures 
orga~ficallY for providing us with catch data and specimens for 
spec\ation. Fishing clubs and marina owners have borne the cost of 
ex~mi. n our "Shark Tagger" newsletters, and have donated research 
pri~t\~t and established scholarships at o~r request. Commercial 
equi P~ ners have maintained catch records and otherwise provided us with 
~o~gl and biological samples at little or no cost. The U.S. Foreign Fishery 
a a ers who sail aboard foreign vessels also provide statistical 
~bser~ation and tag hundreds of sharks every year. The importance of this 
inf?r~ance is clearly recognized by the Northeast Fisheries Center and the 
:~~~~ of the Apex Predators Investigation. 
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MARINE ECOSYSTEMS DIVISION 

submitted by 

Dr. Kenneth Sherman, Chief 

HTHYOPLANKTON INVESTIGATION 

We completed the final leg of the spring Marine Resources Monitoring, 
ssessment, and Prediction Program (MARMAP) survey on 22 June, one day 
head of schedule. Excellent weather during the course of the 28-day 
ruise was a factor in the early finish, but most of the credit for this 
complishment must go to the scientific field party and the crew of 
batr'OBB IV. It was a total team effort and everyone who had a part in 

he cruise is to be congratulated. Gross observations of 6B5 bongo samp 1 es 
evealed that yellowtail flounder and Atlantic mackerel larvae were 

''umeri ca lly dominant in the southern New Engl and subarea. The sma 11 
"launders were especially abundant off eastern Long Island. Concentrations 
f unidentified eggs were encountered at several stations on Georges Bank 
long with small gadid larvae presumed to be young cod and/or haddock. 
]though tesults of the cruise must be considered preliminary at this point 
n time, it appears that both cod and haddock on Georges Bank produced 

significantly more larvae during the spawning season than during the 1981-
82 spawning season, which was the poorest of the seven-year MARMAP ti me 
eries. Our next ichthyoplankton survey will begin in late July when we 
ill join forces with Resource Assessment personnel on the annual scallop 
urvey. We will also participate in the August clam survey to collect 
amples in nearshore waters not covered on the scallop cruise. 

First drafts of International Council for the Exploration of the Sea 
ontri buti ans have been circulated within the i nvesti gati on for review and 
re now back in the hands of the authors for revision. Myron Si 1 verman 
oted a sharp increase in the abundance and production of yellowtail 
launder larvae during the 1980 and 1981 spawning seasons as compared to 
he three previous years. The young flounders were consistently most 
bundant in the Georges Bank and Southern New Engl and subareas, with only 
cattered occurrences in the Middle Atlantic and Gulf of Maine subareas. 

This is in contrast to results of the R/V Dolphin survey of the Middle 
tl antic Bight in 1965-66, a year when ye 11 owtail flounder occurred in 
ense concentrations off the Middle Atlantic states. Tom McKenney found 
ff shore hake 1 arvae most abundant along the outer edge of the shelf off 
eorges Bank and Southern New England during the late spring and summer 
onths. This distribution pattern overlaps the area and time of major 
pawning for silver hake, but offshore hake larvae are significantly less 
bundant and more restricted in distribution on the shelf. Based on the 
istribution and abundance of silver hake eggs in 1979, Pete Berrien 
stimated the adult spawning biomass within the MARMAP survey area at 

364,000 metric tons. Finally, the 5-yr analysis of larval haddock drift on 
orges Bank shows that larvae originating on the Bank remain there during 

the course of their development. Smith and Morse note a westerly movement 
.f larvae from the p ri nci pa 1 spawning grounds on eastern Georges but they 
e no indication in their preliminary analysis that larvae are advected 

ff the Bank in any direction. 

- ;-l 
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LARVAL FISH DYNAMICS INVESTIGATION 

Experimental Studies 

Atlantic mackerel held in the laboratory for over one year spawned 
intermittently during the 1 atter part of May th rough June and into July at 
water temperatures between 12.1°C and 17°C. A few larvae were successfully 
reared to metamorphosis. Duration of the embryonic stage ranged from about 
6 days at 12°C to 3.5 days at l8°C. The point of no feeding of mackerel 
larvae was between four and five days at 15°C. Two periods of heavy 
mortality occurred in all groups. The first occurred shortly after 
hatching prior to completion of yolk absorption before the eyes and mouth 
were fully developed. The second occurred seven to ten days after 
hatching, several days after the 1 arvae had absorbed their yo 1 k and 
established feeding. Careful control of environmental variables including 
temperature, salinity and prey dens.ity did not result in reduced 
mortality. The survival rate of larvae reared at low densities (one larva 
per liter) in 200-1 containers at prey densities of 2,000 and 10 plankt!!rs 
per liter was about l:t.. Attempts to culture mackerel larvae are 

, continuing. 
Haddock held in the laboratory for several months spawned 

intermittently but none of the eggs were. viable. The rearing portion of a 
study of the temperature and salinity tolerance of sand lance embryos was 
completed. Data compilation and analysis is in progress. 

Studies of proteolytic digestive enzyme activity in larval sand lance 
and mackerel are in progress. Studies of nucleotide levels in fish eggs 
and larvae were resumed. Analysis. of RNA, ONA and protein content of 
1 arval and juveni1 e fish co 11 ected on the spring census 1 s in progress. 

Geoff Laurence and Larry Buckley contributed to the drafting of a 
proposal with Tony Calabrese and Dave Nelson of the Environmental 
Assessment Di vision foi- joint work on the influence. of Hudson-Raritan 
Estuary watei- quality on early deve 1 opment of fi nfi sh, mo 11 uses and 
crustaceans~ 

Geoff Laurence attended the Annua 1 Meeting of the American Society of 
Limnol ogy and. Oceanography in St. John's Newfoundland where he chaired a 
special session an larval fish and zaoplankton interactions and presented a 
paper on food l i mi tati on of larva 1 cod and haddoc!< on GeDrges Bank. 

Pcpu 1 ati on Precesses 

The Larva 1 Fi sh Dynamics cruise Alba.t;-;ooss IV 83-03, 9-20 May 1983, was 
carried out successfully with participants from the Plankton Ecology 
Investigation. Relatively high numbers of haddock, yellowtail and cad 
larvae were collected along the southern flank of Georges Bank. After a 
bongo grid of 52 stati ans was completed, a 30-hour ti me series of discrete 
vertical sampling was made on three stattons an a transect from the shoa 1 
well-mixed waters south to the shelf/slope water .front. Nine multiple 
opening-closing net and environmental sensing system (MOCNESS)-10 hauls 
were made the final two days of the cruise, mostly in the shoaler reaches 
of Ltttle Georges and Cultivator Shoals. Catches of postlarval cod (10-40 
lll11 SL) and sand lance (60-80 llll1) were obtained from all hauls, up to 
several hundred i ndi vi duals in each net. The largest and most abundant 
catches of cod were observed just south of Cultivator Shoals. 
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Ashore, sample processing and data analyses concentrated on the spring 
<1arva1 cod and haddock cruises to pro vi de materi a 1 for ta 1 ks by Roz 
· and Greg Lough. Roz Cohen presented a talk on 1arva1 fish feeding in 
jfied vs. wel 1-mixed waters at the June American Society of 

ologists and Oceanographers Meeting, Memorial University, Newfoundland, 
Greg Lough presented a paper on sampling strategy for larval fish 

res at the Propagation of Cod Symposium, Arendal, Norway. Phil LeBlanc 
]eted the sorting and i dent ifi ca ti on of i ch thy op 1 ankton from the Ap ri 1 

MOCNESS hauls and Dave Potter entered the data on computer and 
aced standardized outputs. Peter Auditore completed processing of 
al cod and haddock gut contents from five MOCNESS hauls made during 
ng 1981. George Bolz continued work on analyses of juvenile cod 
iths and mounted 50 specimens each of larval cod, haddock, and 
owtail from the May 1983 cruise for preparation of growth curves. Hal 

prepared three MOCNESS systems for the May cruise. A new belt-drive 
ase was installed on the MOCNESS-10 underwater unit which solved 
ious problems with the net-release mechanism. Post-cruise activities 
al include the usual disassembly and repairs. Hal has been repairing 
modifying surplus wire spools that will permit winding of MOCNESS 

ng cable under tension dockside. 

INVESTIGATION 

Green participated in the multidisciplinary studies cruise, 
t'l'Oss IV 83-03. The complete plankton pumping system was employed 
essfully using 20 um nets to filter water pumped to the surface. The 
inder of May was spent in preparation of 3 presentations for the 
ican Society of Limnologists and Oceanographers meeting in St. Johns 

.. oundland 12-17 June. By the end of the month the final draft of 
cwater Dumpsite 106 report on zooplankton was completed. 

Joe Kane prepared a poster for American Society of Limnologists and 
nographers and participated in Albat?>oss IV Cruise No. 83-03 and served 
~.hief scientist on the last leg of the MARMAP Cruise 83-04. Joe has 
iated a study of dry weight change in copepods due to formalin 
ervati on.· 
· Donna Busch prepared a presentation on remote sensing for a visiting 
'onal Oceanic and Atmospheric Administration/National Marine Fisheries 
ice budget delegation, made arrangements for a visiting scientist from 
i a, Pol and to work at Narragansett and Woods Ho 1 e this autumn. She 
ewed several manuscripts and a remote sensing proposal, worked on a 
t chapter of the Georges Bank book, and responded to a request for 
stance on the U.S./Canadian issue. 
During May-June, Jerry Prezioso completed the computer analysis of 
from Antarctic bongo samples collected by the Vulcan cruise of the R/V 

iZZe in 1981. He also arranged and sent out the plankton samples from 
spring MARMAP surveys to Poland via American-Polish lines. 

Mark Berman presented a paper on our image analysis system to the 
can Society of Limnologists and Oceanographers convention in St. Johns 
undland. It was part of a symposium on particle size distribution in 
ea, and was well received. 



The automated stage/optical assembly has been received from the 
subcontractor. The stage can be programmed to move a counting chamber 
under the video camera to scan an entire sample. This process wil 1 be 
controlled by the eclipse computer. 

The optical assembly offers a choice of a Zeiss SR dissecting 
microscope or a set of Nikon lenses. Substage illumination is bright or 
dark field. 

These components are being tested and calibrated before they are 
interfaced with the current prototype image analysis system. When they are 
incorporated into the system. the prototype wi 11 be comp 1 ete and ready for 
testing and demonstrations. 

Biostatistics 

Pam Sherman and Joe Berlanga came on board 13 June. They will spend 
the summer quality contro11ing and moving data from the MARMAP Information 
System to the MARMAP Ecosystem Data Base and Information Management 
(MEDBIM) system. 

Karen Martt came on board 13 June. She will spend the summer working 
an ecosystem statistical analysis--the real goal of BIOSTATISTICS~ 

On 5 May. Julien Goulet visited Woods Hole for an automated data 
processing Factor IV committee meeting and for an A76 committee meeting. 

The System Support Group (SSG) continued designing and testing 
software for moving data from the MARMAP Information System to the MEDB IM 
system- They a 1 so began designing software for direct entry of data into 
MEDBIM. The System Support. Group implemented the Selanar Graphics 
routines- They are a collection of subroutines that .can be built into 
mapping packages. As they are hardware specific. it would be better to use 
general graphics subroutines •,o1hen building mapping packages in order ta 
utilize different plotting devices. 

The System Suppa rt Group pravi ded training on the PDP?l operating 
system (PDS), editor (EDT) and data base system (DATI1AN) for the summer 
emp 1 oyees. 

Tom Pl i chta worked on volumes and dominant taxa from the Gulf of Maine 
1963-1968 data sets. He loaded several cruises of egg data for processing 
by Sandy Haak. He moved station data. from the MARMAP Informati an System to 
the PDP?l for processing by Pam Sherman and Jae Berlanga. 

FISHERY OCEANOGRAPHY INVESTIGATION 

The Fishery Oceanography Investigation is working cooperatively with a 
group of investigators from various institutions and laboratories in 
preparation for a cruise in the Antarctic this fal1. The study is titled 
the Antarctic Marine Ecosystem Research at the Ice-Edge Zane (AMERIEZ) and 
is funded by the National Science Foundation (far the other 
investigators). The abject of the study is to investigate the biological 
production during the retreat of the Weddell Sea ice caver and its relation 
ta the physical oceanographic envi ranment. Two ships '"ill be involved, 
with Dave Mountain and Ron Schlitz making conductivity-temperature-depth 
measurments on the i\f.eZviZZe and Steve Ramp doing the same on the icebreaker 
US Coast Guard Cutter Wesnn.nd. Preparati ans for getting materi a 1 and 
instrumentation to the vessels has begun. 
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Dan Patanj o, Ben Marsha 11 , Catherine Jewe 11 and Dana Densmore made 
rographic measurements on MARMAP Alba-t;7'oss IV Cruise No. 83-04. Sam 

ckerson and Karen Lennon are processing the salinity samples from the 
lse. Dan and Karen are cleaning the MARMAP hydro data files to have a 11 
the past cruise data in easily accessible form. 

At the spring AGU meeting, two papers were presented by the 
vestigation: "Variations in the deep water of the Gulf of Maine, 1979-
80" by David Mountain and Paul Jessen; and "The mean advecti ve and eddy 
at transport through Nantucket Shoals Flux Experiment (NSFE79)" by Steven 
p, Ron Schlitz and David Mountain. 

Ronald Schli.tz and Ben Marshal are continuing the processing of the 
rm Core Ring study conductivity-temperature-depth data. The calculation 

oxygen values has turned out to be a much more complicated process than 
dicated by the instrument manufacturer or as done by many other 
vestigators. Investigation of this problem is contiriuing with a solution 
pected soon. 

INVESTIGATION 

sharks were recaptured during May while 19 sharks were 
in June. In total eight blue sharks, six sandbar sharks, five 

kos, two tigers, two swordfish, and one each of dusky, blacktip, Atlantic 
arpnose and porbeagle were recaptured in this two-month period. 

Two blue sharks were at liberty for almost two years traveling 208 mi 
assachusetts to Maryland) and 115 mi (Massachusetts to Fire Island, New 
rk) respectively. Another blue shark traveled 428 mi in four mo from off 
orges Bank to North Carolina. One sandbar shark was recaptured after 
most three yrs. This shark traveled 156 mi SW from off Seaside Heights, 
w Jersey, to Chincoteague, Virginia. Another sandbar shark traveled 523 

in 10 mo from SE Moriches to Murrells, South Carolina. One tiger shark 
aveled 378 mi in 29 mo from Marathon, Florida, to Isla Mujers, Mexico. 
e dusky shark tagged off Bermuda was recaptured 10 mo later 21 mi west of 
e tagging site. Four of the five makos were recaptured off the coast of 
th Carolina. All were at liberty for less than one yr. A swordfish 

gged off Nantucket, Massachusetts was recap tu red off Pompano Beach, 
orida (971 mi) after over one and one-half yrs at liberty. 

We attended shark tournaments at Brielle, New Jersey; Shinnecock, 
fiiches, and Bay Shore, New York, during June. Over 400 boats caught 
rly 200 sharks at these tournaments. All sharks landed were measured 

biol ogi cal samp 1 es for food, reproductive habits and age studies were 
a1ned. The major species landed were blue, mako and sandbar sharks. A 

i!gnant dusky shark containing 12 full term embryos was 1 anded at Bay 
ore. This is the first gravid female of this species we have had an 
ortunity to examine. 

Chuck Stillwell presented a talk on life history studies of sharks at 
e 13th Annual "Our World Underwater" Conference held in Chicago on May 5-

The conference attracted over 3,000 people interested in scuba diving 
water sports. Stillwell delivered liver and flesh samples from 35 blue 
mako sharks collected during the R/V Wieczno Cruise No. 83-02 to the 

.dy Hook Laboratory for colorimetric analysis. He also discussed the 
.aration of a manuscript on the bioenergetics of shark tissue with Frank 
imle and Russ Terranova. 



Chuck Sti11we11 and Robert Medved (University of Rhode Is1and graduate 
student) co11 ected stomach content data from 99 sandbar pups and year1 i ng 
juveni1 es from various estuarine fishing stati ens at Chincoteague, 
Vi rgi ni a. Samp 1 i ng was conducted by rad and ree 1 gear aver a seven-day 
period from 23-29 June. Average food va1umes decreased from 47 .S m1 ta 
17.5 m1 between night and day with highest average vo1umes occurring in the 
night hours. 

Jack Casey and Wes Pratt attended a symposium an "Bio 1 agy of the White 
Shark" hosted by the Southern Ca 1 i farni a Academy of Sci enc es in Fu 11 erton, 
Ca1ifornia. Jack presented a paper, "Distribution of the white shark in 
the weste.rn North At1antic, ... which wi11 be pub1ished in the proceedings of 
the symposium by SCAS. 

Wes Pratt continued Greg Skoma1 's training in hi sto1 ogy and 
photography. Together they worked up reproductive and. age and growth 
samp1es from the ear1y tournaments. Greg continued to verify the 
reproduct.ive data base and Wes returned the manuscript, "Age and Growth of 
the Shortfi n Mako" to the Ca:nad.ian Jou7"'M.L or g..:she1'ies and Aqua-tia 
SaiJn.<!es after correcting referee amendments. 

During May and June John Hoey continued working on severa1 
manuscripts. The Tat est re vi si ans of the swordfish and recreati ana 1 fishing 
manuscripts were ci rcu1 ated for i n-hcuse review. Comments were 
i ncorpcrated into the drafts and work can ti nued on fi na 1 i z.i ng. the tab 1 es, 
graphs and artwork. A first draft was comp1 eted on a manuscript 
tentatively tit1ed "Distribution and Relative Abundance of Sharks in the 
Western t1orth Atlantic." This paper documents season a 1 di stri bu ti on and 
re1ative abundance fer nine species of sharks along with temperature and 
water mass information. On 9 June,, John presented a talk on swordfish 
distribution and abundance tn the western North At1antic to the Southern 
New England Chapter of the American Fisheries Society at the annual June 
•11orkshop.. John a1so spoke with Gregg Waugh of the South Atlantic 
Management Council about our 1angl ine data base. The Council requested use 
of the data in our draft manuscript on swordfish. 

PUBLICATIONS 

Berman, M. S., H. P. Jeffries, A. D. Poularikas, C. Katsinis, I. Mel as, and 
K. Sherman. Automated s1z1ng, counting, and identification of 
zooplankton by pattern recognition. ASL01 46th Annua1 Meeting, 13-16 
June 1983, Memoria1 University of Newfoundland, St. John's, 
Newfoundland. (Abstract) 

Buckley, L. J., S. I. Turner, T. A. Halavik., A. S. Smigielski, S. M. Drew 
and G •. C. Laurence. Effects of temperature and food avi 1 ability an 
growth, survi va 1 and RNA-DNA ratio of 1arva1 sand 1 ance (A17Ur!Od'!ft;ea 
ame7'iaanua). Mar. Ecol. Progr. Ser. (S) 

Buc.i<ley, L. J. RNA-DNA ratio: an index of 1arval fish growth in the 
sea. Mar. Bio1. (S) 

Cohen, R. E. Larval fish feeding in stratified versus we11-mixed 
environments. ASLO 46th Annual Meeting, 13-16 June 1983, Memori a 1 
University of Newfoundland, St. John's, Newfound1and. (Abstract) 

Laurence, G. C. Food 1imitation of Georges Bank 1arval cod and haddock. 
ASLO 46th Annual Meeting, 13-16 June 1983, Memorial University of 
Newfoundland, St. John's, Newfoundland. (Abstract) 
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e G. C., J. R. Green, P. W. Fofonoff and B. R. Burns. Small-scale 
ri~bility of plankton on Georges Bank with particular reference to 
ey organisms of 1arva1 cod and haddock. (in prep.) 
in D., and P. Jessen. Variations in the deep water of the Gulf of 
in~. 1979-1980, ASLO 46th Annual Meeting, 13-16 June 198.3, Memorial 
iversity of Newfoundland, St. John's, Newfoundland. (Abstract) 

> R. G. Sampling strategy for larval fish trophodynamic studies on 
'orges Bank. Symposium on the Propagation of Cod, Gad.us moPhua L., 
-17 June 1983, Arendal, Norway. (Abstract) (in press) 
in, D. G. and P. F. Jessen. Variations in the deep water of the Gulf 
Maine, 1979-1980. Spring Meeting, AGU, Pennsylvania. (Abstract) 
s. R., R. J. Schlitz, and D. G, Mountain. The mean advective and 

't1dy heat transport through the Nantucket Shoals Flux Experiment 
NSFE79). Spring Meeting, AGU, Pennsylvania. (Abstract) 
n, K., J. R. Green, J. R. Goulet, and L. Ejsymont. Zooplankton 
herence in a large Northwest Atlantic ecosystem. ASLO 46th Annual 
eting, 13-16 June 1983, Memorial University of Newfoundland, St. 

ohn' s, Newfoundland. (Abstract) 
elski, A. S., T. A. Halavik, L. J. Buckley, S. M. Drew and G. C. 
aurence. Spawning, embryo development and growth of the American sand 

lance (Ammodytes a1nePicanus) in the laboratory. Mar. Ecol • Progr. Ser. 
In press) 

, W. 1983. Temporal and spatial shifts in spawning times of selected 
]sh and invertebrate species in the Georges Bank region. NMFS, NEFC, 
andy Hook Laboratory Report No. SHL 83-08. MARMAP Contri bu ti on 

D/NEFC 83-28, 22 p. 
an, K., R. Lasker, W. Richards, and A. Kendall. 1983. 
chthyopl ankton and fish recruitment studies in 1 arge marine 
cosystems. ICES C.M. 1983/L:24. MARMAP Contribution MED/NEFC 83-24. 

n, K., W. Smith, W. Morse, and L. Ejsymont. 1983. Spawning 
~rategies of fishes in relation to circulation, phytoplankton 
roducti on, and pulses in zoop 1 ankton off the northeastern United 
tates. ICES C.M.1983/L:25. MARMAP Contribution MEO/NEFC 83-25. 

s, and Presentations 

May, Ken Sherman briefed Department of Commerce representatives at 
rragansett Laboratory. 
-7 May, Chuck Stillwell attended the 13th Annual "Our World 
ater" Conference, held in Chicago and presented a talk on the life 
~ studies of sharks. 
7 May, Jack Casey presented a paper, "Di stri bu ti on of the white shark 
h~ western North Atlantic" by J. Casey and H. L. Pratt, at the 
s1um on Biology of the White Shark, hosted by the Southern California 

of Sciences in Fullerton, California. 
~;10 May, David Mountain attended a meeting in Fredericksburg, 
?la, to review a U.S./Canada boundary dispute manuscript. 



I 
12 May, David Mountain met with Arnold Gordon and Bruce Huber of the 

Lamont-Doherty Geo 1 ogi ca 1 Observatory concerning the Antarctic cruise this 

fa l l • M K Sh . . " . C . 1 B . - . 23. ay, en erman part1c1pateu 1rr a ongress1ona rienng at 
Washington, D.C. 

30 May-1 June, Paul Jesserr, Ron Schlitz, Steve Ramp and David Mountain 
attended the spring American Geophysical Union meeting in Baltimore, 
Maryland, where they presented two papers entitled: "Vari ati ans in the deep 
water of the Gulf of Maine, 1979-1980" by David Mountain and Paul Jessen; 
and "The mean advective and eddy heat transport through the Nantucket 
Shoals F1ux Experiment (NSFE79)" by Steven Ramp, Ron Schlitz, and David 
Mountain. 

7 June,. Ha 1 Merry attended RCA Integrated Circuit Seminar in Boston, 
Massachusetts. 

9-10 June, Ken Sherman attended a FOCI PDP meeting at OAR, Rockvi 11e, 
Maryl and. 

13-16 June, Roz Cohen,. Geoff Laurence,. Jack Green, and Mar!< Berman 
attended the 46th Annual American Society of Limnologists and 
Oceanographers Meeting at Memorial University, Newfoundland and presented 

Papers (see Abstracts). 
16 June, Ken Sherman and Wally Smith met 'lfith the Polish Delegation 

(Ors. Ropelewski, Janson, and Ejsymont), and the Polish Consul Mr. 
Pi ntowski, at Newark,. New Jersey. 

14-17 June,. Greg Lough participated in the Propagation of Cod 
Symposium in Arendal ,. Norway and presented a seminar to the Cod Larvae 
Group on the results of oui- cod-haddock larval studies orr Georges Bank. 

18-25 June,. Mike Fahay attended the Annual Meeting of the American 
society of Ichthyologists and Herpetologists, held at Florida State 
University, Tallahassee, Florida. 

seminars 

4-5 May, Ken Sherman <;onvened a Marine Ecosystems Di vision meeting at 
Narragansett. 

26 May, Greg Lough presented a noon hour- seminar at Woods Ho 1 e 
Oceanographic Institution entitled, "Survival of haddock and cod 1 arvae on 
Georges Bank." 

16-27 May, Ken Sherman, Wally Smith, and others attended a Risk 
Ana 1 ys is meeting at Sandy Hook. 

1-Z June, Ken Sherman attended the Board of Di rectors meeting at '!loads 
Hale. 

24 June, Steve Ramp and Rorr Schlitz met with other investigators in 
the Nantucket Shoals Flux Line Experiment to review preparation of a 
manuscript on those measurements. 

27 June, Ken Sherman chaired a meeting in Narr-agansett on Secondary 
productivity research. Dave Mountain, Greg Lough, Roz Cohen and other 
Division scientists attended. 

Vi sitars 

24-25 May, Paul 01 son, Rocb1e1l InternationaT vi sited the 1 ab to 
inspect the solar modifications at the Narragansett Laboratory. 



6-8 June, Ken Sherman, Wally Smith, Thomas Potthoff (NMFS, Sandy 
k) Ann Matarese (NMFS, Seattle), Robert Marak (Narragansett), and 
ti~ Newman (NMFS, Oxford) attended the Annual Advisory Board meeting of 
> Polish Sorting Center (Szczecin, Poland) at the Narragansett 
oratory. The representatives from Pol and were: Andrzej Rope 1 ewsk i 
R, Gdynia), Jerzy Janson (MIR, Gdynia), and Leonard Ejsymont (ZSOP, 
zecin). 

9-14 June, the Polish contingent visited the Narragansett Laboratory 
the Sandy Hook Laboratory. 

19 May, Ken Sherman (on Ph.D. committee) participated in Mark 
rcero's Oral Examination at the Bay Campus, University of Rhode Island. 

24 June, Dave Potter met with Louis Defeloece, Marine Biological 
poratory, to assist him with research problems on sea urchins. 
· Donna Busch met with Peter Cornillon (University of Rhode Island) to 
~cuss progress on activities at the Remote Sensing Institute and outline 
tents of a BIOMASS handbook on remote sensing for use •11ith Antarctic 

.vestigations. 

'scellaneous Travel and Meetin s 

27 June, Dave Potter attended the Woods Hale Laboratory sci enti fi c 
ncil meeting to review on-going construction project. 

The Narragansett Laboratory he l ct an Open House for scientists of the 
Protection Agency and the Bay Campus. 

Ben Marshall has begun a FORTRAN programming course. 
>. Jack Thiel completed two days of training on the maintenance of the 
,e.stigation's Guildline Autosal salinometers • 
.. David Mountain completed 40 hours of Introduction to Supervision 
>ining. 

Phil LeBlanc completed three 
Sachusetts University, Dartmouth: 
ma 1 Behavior and Directed Study. 

graduate level courses at Southern 
Advanced Bi al ogy of Invertebrates, 

7 June, Greg Lough and Roz Cohen participated in a Federal Womens 
ram "Communications Workshop" at Woods Hole. 
30 June, Roz Cohen attended a Federal Womens Program meeting in Woods 
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RESOURCE UTILIZATION DIVISION 

submitted by 

Robert J. Le arson, Acting Chief 

FISHERIES CHEMISTRY INVESTIGATION 

Product ~ality Chemistry 

A study to investigate further the iced shelf-life extending effects 
of gamma irradiation (cobalt-60) and a potassium sorbate dip was carried 
out on market size, cod. Packaged fillets treated with a 45 second dip in 5 
percent potassium sorbate solution and/or a 200 Krad dose of irradiation 
were monitored for quality deterioration over a 43 day period in ice. 
Certain chemical tests remain to be completed before collation and analysis 
of the data can be, made. 

Examination of water- samples, for the University of Massachusetts­
sponsored Acid Rain Mani tori ng Project continues. The Commonweal th of 
Massachusetts received an extraordianry amount of rain this spring, and it 
was found to be quite- acidic. The lowest pH of precipitation measured at 
University of Massachusetts this year to date was 3.36 on April 25. All 
but three storms analyzed in 1983 have had pH's less than 5.0 and many have 
been below 4.0. 

A new study was initiated to test the effects of some oxidizing agents 
on stabilizing the texture of frozeri red hake. We previously determined 
that gaseou.s oxygen,, hydrogen peroxide,, and sodium hypochl ori te were all 
effective, in i nhi biting the enzymatic degradation of tri methyl amine oxide 
to dimethylamine and formaldehyde. In this latest experiment,, either 
hydrogen peroxide, sodium hypochl orite, or potassium bromate were added to 
minced red hake muscle at four different concentrations ranging from 0.01 
to 0.25 percent by weight. After four weekly sampling periods at 10°F 
storage, a clear trend is developing. All oxidizing agents are inhibiting 
the production of dimethylamine and formaldehyde, but samples treated with 
either hypochlorite or bromate seem to be tougher (higher shear force) than 
the control sample as measured with the Instron Universal Testing 
Machine. Samples treated with peroxide are not significantly tougher than 
the control, but they do have lower contents of dimethylamine and 
formaldehyde. An additional study has been initiated to examine the 
efficacy of hydorgen peroxide in greater detail. 

An i nvesti gati on to study the effects of freezing and frozen storage 
on the microbial flora of cod has been initiated. The objective of this 
study is to determine whether or not frozen and thawed fish spoil 
(microbiologically) at a different rate compared with fresh nonfrozenfish. 

The study to determine the effect of iced storage on edibility 
characteristics is continuing. Edibility characteristics are being 
determined on one day post-mor·tem fish and fish he 1 d severa 1 days in ice. 

Cooked samples being submitted for species identification are becoming 
more exotic and difficult to identify. Canned fish samples pacKed in oil 
or tomato sauce ·nere submitted for speciation, and these are also not 



'(iforming to the parameters necessary for the procedure. The samples 
eked in oil show no clear-cut discernable bands after staining 1vhen using 
ther water or urea for the protein extraction. An alternate procedure 

/or workup of these samples is forthcoming. 
In the past several months, we have been unsuccessful in adapting a 

blished gas-liquid chromatography procedure for the analysis of 
1onaldehyed. It has been recently learned that some other labs are also 
periencing the same problem. Our sample was submitted to the reporting 
searchers, and they could not get results with their method. We are now 
tempting to modify the procedure. 

Evaluation of the Gri11111er Method 
Eight experiments were conducted to improve polynuclear aromatic 

drocarbon yields and to evaluate the usefulness of the method for 
drocarbon analysis. Six of these experiments were "breakdown" analyses 

which aliquots of the extract were taken after each step to pinpoint 
ecifi c sources of polynucl ear aromatic hydrocarbon loss. Proposed 
difi ca ti ans were: 

1. doubling the number of extractions for the liquid-liquid partition 
steps. This modification fails to improve yields and was 
withdrawn. 

2. discarding the Sephadex LH-20 step. This step is used to 
fractionate the lower from the higher molecular •11eight polynuclear 
aromatic hydrocarbons. This step caused losses of some high 
molecular weight polynuclear aromatic hydrocarbons. 

3. extracting the po lynucl ear aromatic hydrocarbons from eye l ohexane 
with pure N,N-dimethyl formamide rather than 90%. The 10% water 
added in this step is believed to be an unnecessary precaution 
against emulsions. This improved the yields of low molecular 
weight polynuclear aromatic hydrocarbons siginificantly. 

. Recoveries for the high molecular weight polynuclear aromatic 
drocarbons have been satisfactory ( 80-100%), but yields of naphthalene, 

.enaphthyl ene, acenaphthene, and fl uorene remain low ( 25-60%). Present 
perimentation is aimed at determining if these compounds are being 
emically altered by the isolation process. 

Gas Chromatography/Mass Spectrometry 
ihe lobster polynuclear aromatic hydrocarbons extracts from the KeZez­
cruise were combined and displaced into hexane using a Cl8 solid phase 

raction column. This extract was run on a gas chromatograph-mass 
ctrometer ( GC-MS). The presence of polynucl ear aromatic hydrocarbons 
confirmed. 
These extracts were previously analyzed and quantified by high 

ssure liquid chromatography with in-series ultraviolet and fluorescence 
ctors. This method is more sensitive than GC/MS but does not give 

itive identification of individul components. 

Com ound Se aration by Class 
wo experiments ut1 izing cyano and silica columns in series for the 

. ration of hydrocarbons, polynuclear aromatic hydrocarbons, nitrogen, 
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oxygen, and sulfur containing polynuclear organic materials 
attempted. Clean separation was not obtained on a mixed standard. 
columns were overloaded by a Nati ona 1 Bureau of Standards shale 
sample. The experiment. will be repeated on an in-house standard. 

Standard Reference l".aterial 

wer:e 
The 
oil 

An exper1 ment to ca 1cu1 ate the reproduci bi 1 i ty of the in-house 
Standard Reference Material was cornpl eted. Ten of the sarnpl es contained 
8.8-10.3 ppb each of phenanthrene, pyrene, 1,2-benzofluorene, chrysene, 
benzo(e)pyrene, · benzo(a)pyrene, and dibenzo(a,h)anthracene. The eleventh 
was blank control. Four percent deviation was found. 

Internal Standards 
Six solutions of chrysene and 1,2-benzofluorene (internal standard) in 

varying concentration ratios were prepared to determine the linearity of 
the internal standard method. Excel lent linearity was found throughout the 
investi gted range of 1-50 ng ch rysene per 2 ng l, 2-benzafl uorene. 

Analysis of Polyd1Torinated. Biphenyls in Mackerel Samples 
· Forty-seven mack ere 1 samp 1 es were co 11 acted at Pleasant Point, NY, by 

Dr. Longwell's group of the Milford Labor:tory. At the Gloucester 
Laboratory each fish was dissected. The fi 11 ets, 1 i vers, kidneys, and 
gonads were separated and individually stored in aluminum fail at -20°F for 
future analysis. The gender, 1 ength, and weight of each fish were noted 
and recorded. The heads were removed, tagged, and prepared for shipment to 
Woods Hole for age determination. The ovaries and testes of all the fish 
were worked up by the new Associaton of Official Analytical Chemist3 
procedure and analyzed by gas liquid chromatography utilizing a Ni 0 

electron capture detector~ The chromatograms from this study are presently 
being interpreted for the i denti fi ca ti on and quanti fi ca tin of 
polychlorinated biphenyls. A final report will be sent Dr. Longwell an 
this study. 

FISHERIES TECHNOLOGY AND ENGINEERING INVESTIGATION 

Products Standards and Sped fi cati ans 

Following a meeting of the relevant Technical '.forking Group, a 
proposed draft U.S. Standards for Grades of Fresh or Frozen Fi sh Steaks was 
revised and sent to interested persons. 

Following a meeting of the fish block Technical Working Group, three 
proposed draft U.S. Standards for Grades were revised and sent to 
interested people. They are for- Frozen Fish Fillet Blocks, Mixed Fillet­
Minced Fish Blacks, and Minced Fish Blocks. 

A proposed draft U.S. Standards for Grades of Frozen Fish Portions and 
Fish Sticks is being revised. 

An i ni ti a 1 proposed draft U.S. Standards for Grades of Fresh or Frozen 
Raw Clams is being prepared. 

Instructions to accompany relevant U.S. Standards for Grades are being 
revised. They are for fish blocks and far fish steaks. 

The Washington Office is supporting a petition to the U.S. Department 
of Agriculture to allow the use of minced fish meat in their regulations 
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rning the composition of meat products such as frankfurters and 
ages. In support of this petition, we have reviewed relevant documents 
revised a draft U.S. Standard for Mi_nced Fish Meat. 
Over three hundred samples of shrimp covered by the Proposed General 
ards for Grades of Shrimp have been graded by the U.S. Department of 
rce Inspection Service to test the new score point deductions. 
ts from the grading survey wi 11 be used to revise the proposed 

dard. 
An evaluation of the Bergen procedure for determining the amount of 

ed fish in a mixed fi 11 et-mi need fish b 1 eek was conducted on 10 fish 
.cks. The data were analyzed and a report written on the results. The 
eral conclusion was that it was too time consuming 

Changes were made to the Norwegian procedure for determining the 
nt of minced fish in mixed fillet-minced fish blocks. A special sieve 
manufactured for use with this procedure. The revised prodecure was 

ted on 18 blocks of unknown mi need fish content. To test the proposed 
hod, 90 fish blocks were produced consisting of thirty each with 15%, 
, and 25% mi need fish content. These b 1 eeks were examined by a staff 
· er and two industry members of the methods committee. The data were 
foated using stati sti ca 1 methods, and a report written. The genera 1 
clusion was that the method looked practical and realistic. 

Preservation 

Sorbate Preservation 
An experiment to determine the shelf life of freshly caught, drawn cod 

ped in potassium sorbate was completed. 
For this work, two hundred pounds of market cod, all caught in· the 
tow of a Gloucester fishing boat, were eviscerated and washed - half 

he 1 at was dipped in five percent potassium sorbate in seawater and the 
r ha H designated the nondi pped contra 1. Both 1 ots were then iced down 
boxes and transport2d to the laboratory at the end of the trip. 
noleptic tests were conducted on both lots of iced fish, both whole and 
ed fillets, in order to determine their acceptable shelf life. 
ptble shelf life ended when any qualilty attribute average fell below 
(borderline) on a raw or cooked evaluation 9-point scale. 
The acceptab 1 e she 1 f life of whole iced, non dipped cod was 8-9 days 

e that of the dipped-at-sea (KS) cod was 16-17 days. The acceptable 
f 1 i fe of the fil 1 ets cut from the nondi pped cod was 13-15 days while 
fillets from the dipped fish lasted 17-18 days. Our panelists 

ented that the odor of the gi 11 cavity of the sorbate dipped fish was 
miliar to them it was not like the usual fish spoilage odor. 

This preliminary experiment showed that dipping whole fish in 
ssium sorbate immediately after being caught and eviscerated did have a 
ficial effect on extending shelf life. The experiment will be repeated 
· ast twice. 

Blue Crab 
Bluing in sterilized canned blue crabmeat has been a consistent 

]em. A pack of sterilized blue crabmeat was produced using a new NaCl­
Jc Acid-ethylenediaminetetracetate formulation which eliminates this 
lem. This experiment will be repeated for reproducibility using 
erent lots of crabmeat. 
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Frozen Fish 
A frozen storage stability experiment of scrod cod stored at 

-10°,0°,and +10°F was begun. Prior to freezing, the fish were held in ice 
for 1,5, and 9 days. After iced storage, the fish were filleted and frozen 
immediately. Aliquots of the frozen fish fillets were placed into the 
-10°, 0°, and +l0°F storage rooms. Peri odi ca 11 y, the frozen fish fillets 
will be taste tested and checked for changes in edibility 
characteristics. The col or and texture of the fish fi 11 et wi 11 al so be 
measured. 

The initial taste test results show that the 9 day iced cod is barely 
acceptable~ haveing scored slightly above borderline on the 9 point scale. 

Colorimetric Analysis 
The protocol used by the Seattle Laboratory for determining the 

of fish in the. edibility study was found to be satisfactory. 
proce{iure will be used in all further color measurements. 

Engineering 

color­
This 

A design drawing· is being prepared of a modified version of the 
prototype squid ring cutter built and tested at the 1 aboratory. The new 
design will incorporate an adjustable set of cutting knives so that rings 
of different widths can be made. 

A heat pump/air conditioner that utilizes waste heat from the freezers 
in the heating mode is being installed in one of the laboratories. 

An i nvi tati on far bid !F83-FA-0002 has been issued arr the So 1 ar 
Project. A pre-bid conference will be held on June 29 at the Gloucester­
Laboratary. 

Partiti ans to al 1 aw for several different temperatures within the same 
room are being installed in freezer room #6. 

A deck plan is being made of the M/V T'uJo FM.ends far Capt. Jae 
Parco. A 1 ayout. •11i 11 be done to 1 ocate. automation equipment for heading 
and conveying of fish an deck and into the fish hold. 

Another attempt is being made for- a joint project with the University 
of Massachusetts to recover- waste engine stack heat and use it to produce 
refrigeration. 

The heat exchanger for the R/I/ cio-M.a. MidteZ.t.e has been purchased, and 
the control valve has been exchanged for one with the proper size ports. 
Arrangements wil 1 be made. to i nsta 11 this equipment ·;1hi ch wi 11 comp 1 ete the 
vessel 's heating system. 

ll'!FS/URI Coooerati ve Fisheries Engineering Unit 

Bugs are being worked out of the Microlog data acquisition system, and 
the Indikor- thrust meter has undergone modification after initial trials. 

The Lowrance X-15 sounder- is now being tested in the University of 
Rhode Is 1 and tow tank for mode 1 net measurements. 

The R/V C'i.,o-M.a. MicheZte is being rigged for- offshore lobstering in 
prepa.ration for a lobster tagging cruise in July, and plans are being made 
for a ghost gill net survey in August. In addition, the deck and rails are 
being sandblasted, and bridge blocking is being installed on deck. 

The Fisheries Engineering Group is cooperative •11i th the Resource 
Ass·essment Division in the selection of candidate doors and planning the 
tests to find a new type of door to be used with the bottom survey trawl. 

-25-

. 

f 
i 
l 

I 
' l 

~ 



• 

R/V cior>ia Micheiie cruises during the period were: 

Title 

Fish Feeding Study and Trawl 
Mensuration 

Inshore Bottom Trawl Survey 

Diurnal Plankton & Benthic 
Sampling 

Ocean Pulse Diving Survey 

Diurnal Plankton & Benthic 
Sampling 

Area 

S. of Nantucket Shoals 

Mass. State Waters 

Narragansett Bay 

Jeffreys Ledge to 
Block Island 

Narragansett Bay 

g, F.J. 1983. Procedure for cooking seafood products. J. Assoc. Off 
AnaL. Chem. 66(3):813-815. 

nowek, J. Effect of agri cu 1 tu ra 1 practices, handling, processing and 
storage on foods of animal origin fish and shellfish. 
Manuscript submitted to publisher for foclusion in Nutr>itionai 
EvaZuation of Food PY.ocessing, third edition • 

.ciardello, J.J., E.M. Ravesi, B.E. Tuhkunen, and R.C. Lundstrom. The 
effect of handling or processing treatments on storage 
characteristics of fresh or frozen dogfish (Squaius acnthias). 
\foods Hole Laboratory Reference Document No. 83-15. 

s, and Presentations 

Dan Baker traveled to Santa Cruz, California, to preview a 
nstration of a new squid cleaning and skinning machine. The machine 
armed extremely well and modified versi ans under construction look very 
iJing for east coast squid varieties. 
Fred King participated in a meeting of the New England Fisheries 

itute in Danvers, Massachusetts, June 23. The speaker was John Sackton 
discussed the activities of the New England Fisheries Development 

dati on. 
; Perry Lane participated in the meeting of the New Engl and Quality 
ect Advisory Committee. 
Judith Krzynowek attended the 74th Annual Meeting of the American Oil 

.ists Society held in Chicago, Illinois. Judith also attended the 95th 
al Meeting of the Shellfish Institute of North American/National 
Hi sheri es Association and represented Bob Le arson (board member) at 

. ~oard of Director's meeting of the National Blue Crab Industry 
c1ation. 
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Joe Licciarde11o,. Judith Krzynowek, Ron Lundstrom, and Betty Tuhkunen 
participated in a New York Sea Grant-Seafood Siminar at Corne11 University 
and each presented a program review· of their research acti vi ti es~ 

Joe Licciarde11o, presented a lecture on quality facotrs of seafoods 
at Boston, Massachusetts. 

Al Blott attended the International Council for the Exploration of the 
Sea working group meetings on Engineering and Fi sh Reaction in IJmui den. 
Ho 11 and, May 2 - May 6. 

Al Blott, Vern Nulk, and Monica Hallisey visited the. New Bedford 
Internati ona 1 Commerci a 1 Fisheries Show. 

Al Blott attended a planning session for the upcoming. ghost gill net 
assessment cruise. 

Al Blott participated in a planning meeting for a Marine Advisory 
Service Training Workshop which will be held in October. 

Bob Learson took part in the following activities: 
Gave a seminar on fish quality to a group of retailers in Boston. 

Massachusetts May 17. 
Attended the NEFC Board of Di ractors llli!eting June 1 and 2 in Woods 

Hole, Massachusetts. 
Mat on June 16 with Dr. John Resignal of the Department of. 

Agricultural Engineering and Tony Verga, the Executive Di rector of the 
Gloucester Fisheries Commission, to discuss a potential joint project on 
fish processing effluents. 

Attended. a meeting. on gillnet problems in Peabody, Massachusetts on 
June 21. 

Traveled to Long Island and New York City June 27-29 to meet with 
members of the New York fishing industry. This included visits to severa 1 
fish proi:essors, the Fulton Fish Market, and a meeting with the New York­
New Jersey Port Authority for a briefing on the proposed Erie Basin fish 
processing complex. 

Visitors 

Professor Chen Wenxi u from the Department of Chemistry, Peking Norma 1 
University, Peking, China, was given a tour of the Marine Products 
Development Irraditor (MPDI). 

Boris lli1 fri do Ramirez L. f ram Repub 1 i c o.f Panama visited the 
1 aboratory to ta 1 k on qua 1 i ty in fishery products. 

Public Affairs 

Twenty-one frozen fish fi11ets were submitted for species 
identificaiton by Mr. Jay Gorley of Cable Network News (CNN), Atlanta, 
Georgia. Isoelectric focusing analysis revealed that six samples were the 
species indicated on the label of the retail package. Nine samples were 
found not to be the species indicated on the package, and we were able to 
identify the correct species in six of the nine cases. The remaining six 
samples could not be identified because of our lack of proper authentic 
samples for reference purposes. Ron Lundstrom and Bob Learson appeared in 
a taped camera interview with Mr. Gosley and discussed scientific 
identification of fish samples and possible solutions to mislabeling of 
fish. 

Two dozen scallop samples •11ere identified as to species at the request 
of the NMFS Enforcement Division. 
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'rmation and several reprints on fish species identification were 
to Ray Grimsbo of the Oregon State Police Crime Lab., Portland, 
They are interested in applying isoelectric focusing as a method 

· fyi ng gam~ fish. . 
$nical assistance was provided to the following: 
ormation on shelf life of fresh and frozen seafood to Congressman 
haron, Pennsylvania. 
ormati on on thi obarbi turi c acid and tri methyl amine methodo 1 ogy to 

Food Marketing Institute. 
~obial standards for minced catfish to Jeanine Burgin, Mississippi 
n Service. 

tort Pouch to Bob Hawes, New Bedford, Massachusetts. e of Torrymeter to Seth Barker, Maine Dept. Marine Resources. 
t measurement in herring to Richard Bruno, American Travelers, Inc. 
ocessing and handling shark to Ray Roman, Brandon, Florida. 
ality of gill netted fish ta Bob Slabyj, University of Maine. 
ormation on agarose gel isoelectric focusing to Beverly Smith of 

cagou la Lab. 
ltiple questions on seafood nutrition and safety were answe.red. 

· of the questions were from newspapers and magazines. 
"h Lundstrom reviewed a manuscript being considered for publication 

Journal of Food Saience. 
Li cci arde 11 o reviewed a research proposal for Maine-New Hampshire 

t. 
eral programs in fisheries technology to Dr. Soliman Shenouda, 
Foods Corporation, Tarrytown, New York. 

t content of several species of eels to David Wallerstein, Maritime 
Corporation, Washington, D.C. 

need fish technology to M. Iskia, Quipid Corporation, Greenwood, 
ippi. 
lyphosphates in fishery products to Colin Wiley, B.K. Ladenburg 
ew York, New York. 
rasites to Dr. Donald Cann, Torry Research Station, MAFF, Aberdeen, 
d. 
ozen storage stability of prepackaged frozen flounder to David 
, Fishery Products Inc., Danvers, Massachusetts. 
A policies for Indian shrimp to Manor Hill Foods Co., Baltimore, 
d. 
commercial source of cod liver oil to Gerde Macekonis, Consultant, 
lains, New York. 
rms interested in exporting skate wings or sea urchins to Europe to 
Casper, Consultant, Malden, Massachusetts. 
tail promotion material on seafoods to Allan & Priscilla Toth, 
ti, Michigan. 
tal volatile basic nitrogen as ameasure of fish quality to Robert 

.• Export-Import Corporation, Washington, D.C. 
xosporidia in whiting (hake) to Food Service Board, Fort Lee, a. 
ader machines to John Martin, Cozy Harbor Seafoods Inc., 
d, Maine. 
lubilized fish muscle as a binding material to Dr. Bonnie Sun Pan, 
l Taiwan College of Marine Science and Technology, Keelung, Taiwan, 

of China. 
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Bulk density of flounder to Paul Land, Pepperidge Frams Inc., 
Nor11alk, Connecticut. 

Statistics on U.S. supply of cod fil 1 ets to Paul Wei smann, Jones­
Wei smann & Company, Chestnut Hil 1 , Massachusetts. 

Promotional material on silver hake and red hake to James Thirke11, 
Fishline Seafoods, Nor11ood, Massachusetts. 

Provided information on foreign markets for chub caviar to "Jay" 
Haegele, Florida. 

Furnished information on lobster tanks to Tom Morse, Gloucester, 
Massachusetts. 

Gave sources of information on heavy meta 1 s research to Tim Sullivan, 
Salem Daily News. 

Provided information on cholesterol content of cod to National 
Fisheries Institute. 

Information was a.lso supplied on preparin·g salt fish and determining 
their salt and moisture contsnts~ holding ocean quahogs alive; and 
harvesting and using ocean quahogs. 

Personnel 

Dan Baker and Louis Ronsivalli received certificates of recognition 
for having a pub 1 i ca ti on chosen for the publ i ca ti on of the- year award. 

We welcome aboard two summer students, Susan Gerow who will be working 
in Elinor Ravesi 's lab and Rebecca Marsden ·11ho wi 11 be wor'.<ing in Ron 
Lundstrom' s lab. 

LtJG Jon Bai 1 ey has joined Fisheries Engineering to he 1 p operate 
R/V Jlo-ria .~iche-Z.Z.e-. 

Training 

Denise Pet on attended a workshop at Water Associates in Mi 1 ford, 
Massachusetts on the use of high pressure liquid chromatography for the 
analysis of vitamins. Denise al so attended a seminar on Advances in 
Chromatogrphy held at the Hewlett-Packard Corporation in Lexington, 
Massachusetts·. 

Ken Rawe, a fishery products inspector with the U.S. Deptpartment of 
Commerce Northeast Inspect.ion Office at Gloucester, is currently working 
three days per week in Ron Lundstrom' s Lab being trained in the technique 
of species identifi ca ti on by i soel ectri c focusing. The training wi 11 cover 
all aspects of isoelectric focusing methods, and interpretation of results. 

John Kenney attended a training course for Coast Guard 1 i censi ng and, 
as a result, has been 1 i censed for both inland and offshore waters. 

Vernon Nulk is attending a University of Rhode Island summer computer 
course on "Machine and Assembly Language Programmi ng. 11 

EEO Activities 

On 4 May, the Gloucester Labortory EEO Cammi ttee el acted a;n cers and 
proposed revisions to the Charter and Bylaws. A rough draft was prepared. 

On 9 May and 14 June, Barbara Jobe attended meetings of the Regi a na 1 
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Office EEO Cammi ttee. , 
On 15 June, the Gloucester Laboratory EEO Committee made revision to 1

1
' 

the rough draft of the Chari:er and Bylaws. The Cammi ttee al so drafted 
proposed EEO Elements and Standards for Merit Pay and GWPAS Performance Plans. j 
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ENVIRONMENTAL ASSESSMENT DIVISION 

submitted by 

Dr. John B. Pearce, Chief 

OR OF MARINE FISHES AND INVERTEBRATES INVESTIGATION 

. 5 an extension of previous departmenta 1 research efforts, a fie 1 d 
"igation of the feeding ecology and growth of age -0 blue fish in 
tine and coastal nursery areas has been initiated. The diet of 
fsh from several Raritan Bay locations will be described and compared 
tential prey assemblages. By statistically evaluating a range of prey 
redator characteristics, an attempt wi 11 be made to determine the 
isms of behavioral prey selection by juvenile bluefish. This 
ation should enhance understanding of the factors which control 
umul ati on of organic contaminants by predatory fishes. Ontogeneti c 

es in growth rates and diet of juvenile bluefish in Raritan Bay will 
be investigated. Field research will be conducted in conjunction with 
atory studies of bluefish growth and feeding behavior. 
During June bluefish approximately 70 to 80 !11Tl in length were caught 
'xperiments begun in the laboratory on growth, daily ration, feeding 
ior and prey selection. These results will supplement an existing 
base compi 1 ed for adult bluefish under laboratory c:ondi tons, as we 11 
low compariosn with field studies. Results of these studies will 

de insight on important aspects of several 1 ife history stages and 
ce understanding of the factors which may be involved in 
cumulation. 

!CAL OCEANOGRAPHY OF STRESSED ECOSYSTEMS INVESTIGATION 

Twenty-three shelf water samples were assayed during March and April 
termine nutrient limitation. Nitrogen was the sole limiting nutrient 

-0 samples and was most critical in another 9 samples in which 
horus was secondarily limiting. These two nutrients were 
rtionally abundant in two samples. Growth of the assay diatom was 
etely inhibited in two samples. 

'During the May-June period, 49 samples of shelf waters were assayed in 
atches. The two runs completed the algal bioassay of the Nempal 80-07 
e co 11 ecti on. To date, co 11 ect i ans from two September cruises, one 

cruise and the July cruise have been assayed. Two December sample 
cti ans remain and preparati ans were begun to assay one of them, at 
, before publishing the study results. 
An assay run of 12 samples collected last summer from Lower New York 
as set in June. This is the third of a planned series of seven assays 
termine how well the red tide dinoflagellate, GonyauZax exeavata, can 
in New York Harbor waters. This is a resumption of the study which 

suspended when Denise Holloman left the Laboratory in February. A 
nt assistant, Donna Johnson, is now helping with the work. 
Results of a second GonyauZax exeavata assay of surface and bottom 
es from seven stations in Lower New York Bay further suggest that 
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chemi ca 1 water qua 1 i ty of the bay water 
particularly •11i th increased che 1 ati on. 
not yet been detected in Lower Bay, but 
County, New York waters. 

can be su i tab 1 e for this species, 
This red ti de di no fl age n ate has 
has been found recently in i'lassau 

In response to a request to the laboratory for assistance (reviewed by 
A. Pacheco), Donna Johnson examined material which was clogging the intake 
screens of the Middles ex Water Company. As suspected by Mr. Pacheco, the 
specimen was determined by Ms. Johnson to be a bryozoan. She identified it 
as Pactinetia. magnifica.. The •11ater company hadn't seen this phenomenom in 
15 years of operation of the Delaware-Raritan Canal. 

Water samples for determining phytoplankton population assemblages 
were obtained by Clyde MacKenzie at nine stations in Raritan Bay and the 
New York Bight apex on April 15, 12 May and 17 June. The samples are being 
processed concurrently by Dr. Harold G. Marshall, Old Dominion University, 
Norfolk, Virginia, and Mrs. Myra $.Cohn, NMFS, Sandy Hook Laboratory. The 
stations included locations in Ambrose and Sandy Hook Channels off the 
Sandy Hook Coast Guard dock, and at six locations along a transect in the 
New York Bight apex. 

Surface water samples for determining phytoplankton assemblages were 
a 1 so obtained on the June Ocean Pu 1 Se/Northeast Mont tori ng. Program cruise 
along the northeastern seaboard of the U.S. 

A paper on phytoplankton communities ·off the NE United States by 
Harold G. Marshall and Myra S. Cohn has been accepted and will be published 
in the forthcoming issue of Estua:T'iee. 

Data processing and microscopic examination of samples is proceeding 
to define three shelf regions based on recurrent patterns of phytoplankton 
bi amass. Results will be important to water management. unit descri pti ans. 

John Mahoney and Myra Cohn are continuii:ig a joint effort with Paul 
01 sen and Eric Feerst of the New Jersy Department of Environmental 
Protecti"on to provide survei11ance for cysts of Gonyau.l.az ezcavata; in New 
Jersey waters. Samples obtained during March-April , were soni cated and 
examined by three separate investigators far cysts. No cysts of G. 
e:cavata. (or C-anyau.l.a.:r:: tzi:mcrrensis) were found. 

Mrs. Myra A. Cohn and Dr. John Mahoney of Sandy Hook Laboratory 
attended a meeting of the Interagency Cammi ttee on Red Ti de Bl aams an 1 
June. Present were representatives from Suffolk and Nassau caunti es. State 
University of New Yark (Stony Brack) personnel~ Interstate Sanitation 
Commission and New Jersey State Department of Water Quality Resources. The 
committee's purpose is to coordinate surveillance and reporting of red tide 
blooms in the New Yark Metropolitan area. 

Seabed metabo 1 ism persanne 1 continued to analyze data regarding the 
effects of cadmium on. seabed oxygen consumption rates in preparation for 
the first draft of a manuscript. The extensive equipment overboard 
programs, started in March, is almost. completed and preparations far the 
July New York Bight Apex cruise have begun. 

Plots of seabed oxygen cons ump ti on measurements far the northeast 
continental shelf and associated esutaties far the period 1974-1983 are 
almost completed. These plats will be utilized in a forthcoming technical 
report. 

Bill Phoel and Pete Kube assisted National Ocean Survey 
the installation of a current meter at Ambrose Tower, New York 
under11ater, the end of a pipe to be used far a cable. conduct. 
required the use of an under11ater cutting torch. 
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peter Kube and Dave Radosh, using equipment for contaminated water 

9 retrieved a trawl net 1 ost by the R/V Kyma from the heavily 
()t~d Gravesend Bay, Brooklyn. 
<Jim Thomas and Craig Robertson visited NASA/Goddard Space Flight 
r on 28-30 March 1983. They met with Cathy Warsh of NOAA/NOS, 

ville, Maryland to plan satellite thermal data acquisition during her 
1 1983 Water Column Monitoring Survey. Three National Ocean Survey 
oyees, Gary Dingle, Patti Eichelberger and Tracy Gill, were given 
;ng on the enhancement procedure for producing satellite images. They 

. collect imagery during the April, June, July and September 1983 
585 • These thermal images will be transmitted to the vessel and will 
sed in guiding the oceanographic survey activities. Additionally, 

ptionally clear images for post cruise comparison and analyses. 
Final installation of the conditioned telephone line to Narragansett 

of the Unifax Facsimile machine were completed in the latter part of 
• We are now receiving facsimile copies of the NOAA series and 
;tationary Orbiting Environmental Satellite east satellite imagery on a 
inuous schedule. The imagery will be used in monitoring sea surface 
mal patterns, frontal systems, warm core eddies and cloud cover for the 
heastern U.S. coast. 
Final correcting and compositing of figures for the Superflux Data 

rt is near completion • 
. ·. Data from three cruises, two from 1977 and one from 1979, were 
itted to data management for transcription and entry into the Northeast 
tori ng Program/Ocean Pu 1 se data base. The cruise data consisted of the 
dard hydrographi c measurements, . dissolved oxygen, percent oxygen 
ration, bacterial counts and total plankton respiration. Data from 
ses in 1975 and 1976 are preparation for submission. This will 
]ete entry of all our data into the Northeast Monitoring Program/Ocean 
,e data base. 

TAL ECOSYSTEMS INVESTIGATION 

Structure 

Clyde MacKenzie and Dave Radosh prepared for this summer's extensive 
of fie 1 d experiments on effects of sediment type and contaminant 
on settlement of larval surf clams and other invertebrates. The 

rimental design has been expanded to eight replicate sediment trays for 
of nine differnent treatments for each deployment, with four 

yments planned for the summer. The first set of trays was deployed on 
23, with retrieval planned for July 6. Treatments include several 

.ntrations of five trace metal, singly and in combination, as well as 
es from different sewage tretment plants, and sulfide. This work is 

· coordinated with that of Dr. Norm Rubinstein (En vi ronmenta 1 
ction Agency, Gulf Breeze, Florida), who will deploy trays with 
s sediment types in a Corps of Engineers-sponsored study to determine 
ility of different sediments as materials for capping contaminated 
d material. We have also helped Norm set up a laboartory system at 

Hook to examine the similar problems. Clyde also developed a 
~cript on effects of silt on estuarine fauna, and Dave prepared for the 
,Ocean Pulse cruise • 
. Ann Frame and Steve Fromm worked on identifying macrofauna specimens 
omputerizing the resultant data for our Northeast Monitoring Program 
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regional survey as well as for- samples from 1) the sediment tray 
experiments discussed above; 2) an earlier- study of the macrobenthos at 
Deepwater- Dumps i te lD6; 3) a survey of benthos in the New York Bight acid 
,11aste disposal area compared to a control area in the Sight; and 4) a 
survey of Lydonia Canyon which included intereal.ioro:tion of our Smith­
Mcintyre grab samples with samples taken an the .4Zvin (this is a 
ca operative project. 'Iii th A 1 an Hu 1 bert of the Woods Hole Laboratory). Bob 
Reid coordinated the drafting of the Sediment Quality and Benthos section 
of the overal 1 Northeast Monitoring Program Annual Report. He also helped 
revise an NMFS position paper recommending that sewage sludge be dumped at 
Deepwater Dumpsite 106 rather- than the present 12-Mile Site. Bob provided 
data on hydrocarbon cantami nation in Penobscot Bay,. Maine, to the New 
Jersey Department of En vi ronmenta 1 Protection, and on meta 1 s in Hudson 
Canyon sediments to JRB Associates, who are. working on an environmental 
impact statement for the 106-Mile Site. Tapes of our 1980-81 New York 
Bight benthic data were provided to Dr. Dan Dauer- ( 01 d Dami ni on) as part of 
a comprehensive analysis of Sight pollution impacts. Sediment information 
from the same data set were given to Gary Bingham (Tetra Tech, Seattle) who 
is interested in interreplicate variability •. We advised the Corps of 
Engineers on 1 i vi ng resources in coastal New Jersey ·11ater •11here they p 1 an 
to dredge sand for beach fi 11 ~ 

Benthic Energetics 

Frank Steimle continued working on sever-al manuscripts and reports. 
Jan Ward continued working on the 60-mile alternate dumpsite assessment, 
her- benthic invertebrate life history file, and a preliminary outline of 
data types avai 1ab1 e to understand the imp act of po 11 utan ts 011 bent hi c 
species. Dot Jeffress worked on developing biomas values for benthic 
material collected at the 106-mile and 60-mile proposed dumpsites. Russ 
Terranove developed an analysis of what proportion of the wet weight 
bi amass of mo 11 uses is composed of the she 11 and he continued to co 11 ect 
fish and lobster feeding habits data. from the New York Bight apex. 

Frank Steimle completed the benthic section of the 106 mi le disposal 
site characterization update •. 

On 16 May, Frank Steimle, Bob Reid, and Jack Pearce made presentations 
to the Center risk assessment meeting held at Sandy Hook. The 
presentations inc1uded information on the impacts of ocean dumping in the 
New York Bight apex, changes in benthic biomass and community structure, 
and possible effects on secondary productions schemes of relevance to 
fishery resources. Information f ram the past year, deve 1 oped by the Ocean 
Pulse and Northeast Monitoring Programs, was also discussed in the context 
of how contaminant data and bi o 1 ogi ca 1 effects wou 1 d be used in risk 
assessment analyses. 

On 2 and 3 June, Frank Steimle met ·11ith Roger Theroux and Marvin 
Grassl ei n, Woods Hale Laboratory, to discuss the devel opemnt of Center 
benthic data bases and the status of the Center ecosystem model. 

On 8 and 21 June, Division personnel including Cdr. Carl Berman, Mr. 
Robert Reid, Mr. Frank Steimle, Dr •. James Thomas, and Dr. Jack Pearce met 
with Environmental Protacti on Agency, Region II personnel to discuss an 
upcoming cooperative cruise aboard the R/V AnteZope. This cruise wil 1 
operate in Mew York Bight apex waters .and to a more 1 imited extent in other 
coasta 1 areas. 
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purpose of this cruise is to assess living marine resources in areas 
being affected by ocean dumping. Mr. Stu Wilk is also working 
en vi ronmenta 1 protection agency in order to p 1 an an intensive 
commercial and recreational finfish in and around the dumpsite 

·During the reporting period, Mr. Frank Steimle and Mr. Robert Reid 
ed extensively in p 1 anni ng and preparing for the July Ocean Pu 1 se and 
heast Monitoring Program cruise. This cruise will operate from the 

of Maine to off of Cape Hatteras and is designed to assess benchmark 
developed during the past three years. 

••.·· On 16 May, Mr. Russel Terranova met with C. Stillwell, Narragansett 
oratory, to discuss the completion of calorimetric measurements from 
· k ti ssu.es and the deve 1 opment of a manuscript on the results of these 
'ortant measurements. Russ Terranova, Dot Jeffress and other Division 
sonnel have been working on the R/V Kyma to collect fish stomachs from 

bi glit apex for future contaminant analyses. 
During the reporting period, Jan Ward added life histories for 38 

itional benthic invertebrates to the Division benthic life history 
~uter file. She also began developing the life histories for dominant 
thic ·invertebrates from the Gulf of Maine and also started searching the 
erature for information on the effects of oi 1 di spersants on marine 
anisms. The latter is being done as a contribution to NOAA Superfund 
ivities. 

Dot Jeffress and Jan Ward also worked on the historical samples from 
rnative dumpsites in the New York Bight; these materials are being 
ined to determine biomass and will be used in an upcoming report. 

Knee McNulty developed and presented a seminar on "How to Compare 
les Statistically". 

lRONMENTAL CHEMISTRY INVESTIGATION 

In early May, Andrew Draxler began weekly monitoring of bottom 
. al ved oxygen, sediment trace meta 1 s and chemi ca 1 potenti a 1 at the New 
· Bight sewage sludge setting area (Station 6). Very rapid changes in 

ol ved oxygen and chemical potential have been observed. Dissolved 
en near the seabed decreased from 8mg/l to 4.5 mg/l from early May to 
end of June. The chemical potential in the upper 1 cm of sediment 
ined from slightly oxidizing tohighly reducing. We plan to continue 
taring this site at weekly intervals until mid-October, fol lowing the 
kup of vertical stratification. 
Weekly monitoring of the thermocline and vertical distribution of 

,i en ts a 1 ong a transect perpendi cu 1 ar to the New Jersey coast of Long 
ch was also initiated in early May. Primary production in the inshore 
tal band ( 0-20m depth) from New Jersey to Cape Hatteras is 

,Ptionally high and is comparable to that in the shallow, well-mixed 
.on over Georges Bank. The goa 1 of this study is to assess the re 1 ati ve 
rtance of the outflow of the Hudson estuary versus upwelling as a 
ce of nutrients which would stimulate nearshore production. Part of 

_study involves measurements of nutrients, chlorophyll , temperature, 
nity, and wind speed and direction taken daily at the Long Branch pier. 
Ruth Wa 1 khauer comp 1 eted analyses and computer arc hi eva 1 of nutrient 
collected during the warm core ring surveys AL-8209 and DL-9206. 

Uter 1 i stings and data fi 1 es were transferred to R. Sch 1 i tz, Woods 
• who will merge the nutrient data with hydrographi c information from 
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tl'le ring surveys. Inorganic nutrient analyses made during the 1 ate 
January-February ( NMFS) Marine Resources Mani tori ng, Assessment, an ct 
Prediction Program survey (AL-8301) were a 1 so computer archived. These 
data are unique in that they contain the maximum nitrate concentrati ans 
observed in our four years of monitoring. Surveys in previous years began 
in 1 ate February - early March and missed the annual nutrient maxima. 

Several members of this investigation participated in the May-June 
Marine Resources Monitoring,. Assessment,. and Prediction Program survey: 
Cynthia Muchant, Kathy Inghamn and Paul Lyons measured chlorophyll 
throughout the water column at. 176 stations. Tom Finneran and Don McMillan 
measured l4C- primary productivity. 

rncorporati ng reviewers comments, A 1 Matte revised the manuscript 
"Nutrient baseline studies in relation to site characterization of the 106-
mi le disposal site." Chris Evans-Zetlin revised a manuscript which 
characterizes phytoplankton biomass at the 106 mile disposal site. 

Jay O'Reilly and Chris Zetlin completed an initial draft of a chapter 
on primary production •11hich will be part of a book on Georges Bank edited 
by Backus et al., Woods Hole Oceanographic Institution. 

PHYSIOLOGICAL EFFECTS OF POLLUTA/tT STRESS INVESTIGATION 

Physioecoloqy 

Two experiments challenging oyster embryos with water collected at 
specific sites from the. Centra 1 Long Is 1 and Sound Dumpsi te were conducted 
this reporting period. These experiments are being done to ascertain the 
normal variation in water quality at the dumpsite prior to the dumping of 
spoils from Black Rock Harbor, Bridgeport, Connecticut. Dumping was to 
begin in mid-April but was rescheduled for late April. · 

Two. dil uters were ca 1 i brated for Biochemistry. Both dil uters are 
being used to expose sea sca.llops to either cadmium (CdCl 2.2-l/2H20) or 
copper (Cuso 4 5H2o) at O and 20 ug/1. 

One diluter was ca 1 i brated for Physi al ogy •. Windowpane flounder are 
being exposed to cadmium (CdC1 2• 2-1/2H?O) at O, 5, and 10 ug/1. 

Five experiments chal 1 engi ng oyster embryos with water collected at 
specific. sites from the Central Long Island Sound Dumpsite were completed 
this reporting period, and results are being analyzed. The purpose of the 
study was to monitor the water quality at the Central Long Isl and Sound 
Dumpsite before,. during, and after ~mping, using oyster embryos as test 
organisms. Seventy-five thousand yds of spoils from Black Rock harbor and 
Ash Creek in Sri dgeport,. Connecticut, were dropped at the northeast corner 
of the dumpsite (latitude 41°09.389'N, longitude 72°51.68'W), designated 
Ground Zero ( GZ). Another site, three mi 1 es south of the dumpsi te 
(latitude 41°07.95'N, longitude 72°52.?'W) served as control. An 
additional 12 stations were sited along transects at .25 and .75 miles from 
GZ, spaced at 60° (magnetic) from one another. Surface and bottom water 
samples were collected at these 14 sites for monthly monitoring prior to 
dumping, weekly during dumping activity, and monthly after dumping. Water 
samples were collected using five-liter ~iskin bottles. The water was 
emptied from the Niskin bottle into a plastic 2-1/2 gallon container and 
transported to the lab where it was stored O'lerni ght at 26°C. Just prior 
to the experiment, the water was filtered grossly through 1003 polyester 
filter fiber. rnroughout the study, the American Society for Testing ar.d 
Materials Standardi.zed Bioassay Practice for Bivalve Molluscs was used. 



tivities included calibratying and starting a diluter for the 
btask to expose lobsters to cadmium (CdC1 2• 2-1/2 H20) at O 

limpets, Cr>epidul-a fomicata, are being exposed to mercury 
• 1 5, and 10 ug/l and wi 11 be exposed for at 1 east one year 
ffects of the metal on reproduction and larval abilities. 

e been studying the effects of various pollutants on lobster 
this reporting period. By means of electrodes and pressure 

we now understand better the rnechani cs of water fl ow and gi 11-
h the branchi al chambers of lobsters. We have al so observed 
"coughing" in lobsters in response to challenge with various 

.•.. we have set caged lobsters at the Central Long Isl and Dumpsite 
·e monitoring the above respiratory responses as contaminated 
erials from Black Rock Harbor, Bridgeport, Connecticut, are 
this area. As reported last period, our studies will also 
surements of flounder hematology and metabolism in blue mussels 

te. We have made all the initial preparations for the study and 
·asel i ne measurements have been taken. \~e expect that heavily­
ed spoils from Black Rock Harbor will be disposed of at the site 
il. 
mp samp 1 i ng of winter and windowpane flounder at the Centra 1 

Sound dumpsite and at two other Long Island Sound stations has 
:eted. Blood samples have been obtained from both species monthly 
mber 1982 for a variety of hematological measurements. The two 
ill be monitored monthly fol lowing the experimental dump to 
possible hematologicl changes. 
mpleted a 60-day exposure of striped bass to 5 and 10 ug/1 

.. We took blood samples from half the fish for hematological 
. ts and are holding the remaining half for a 60-day recovery 

also in the process of completing a series of windowpane 
xposures to heavy metals for hematological measurements. A 60-
re to 10 and 20 ug/1 copper was completed in early March. A 60-

ure of the same species to cadmium is in progress and will be 
in June. 
~rticipated in the first two legs of the Spring Bottom Trawl 
(!uthern and Georges Bank legs) and added a considerable amount of 

les to our bank of Ocean Pulse/Northeast Monitoring Program 
ematology data. These samples will be analyzed in the laboratory 

next reporting period. 
J:'.nvi ronmenta l Protection Agency Laboratory in Narragansett, Rhode 

set cages of b 1 ue mussels at sites 400 and 100 meters east of 
ite and at a control site some di stance south of the dump 

We are measuring gill-tissue respiration rates from these 
o compare with other metabolic measurements made by Environmental 
n Agency and University of Connecticut researchers. Zero-ti me 
nts were made before the animals were deployed. One month after 
.
0 
.. of dumping we found no respiratory differences between animals 
. meters east of the site and those held at the control site. 

Weeks, animals held 400 meters from the site were tested and, 
difference was found between those animals and the controls. 
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Environmental Protection Agency wi 11 retrieve animals after eight to ten 
weeks from all three sites and we will examine them as well, and compare 
resu·l ts with personne 1 from cooperating 1 aboratori es. 

We set cag!!S with 24 lobsters at the 400 meter east study site. and at 
the contra 1 site, far examination after one month exposure to the dump 
plume. On the twenty-ninth day the lobsters 1vere stolen at the 400 meter 
site despite the fact that we used radio pingers rather than surface 
markers. We reset a new co 11 ecti on of 1 obsters and successfu 11y retrieved 
these, and controls, three weeks later. This is not an ideal design 
because dumping ceased about the time the new set was depl ayed. We 
measured heart and gi 11-bai l er rates and gi 11-t issue res pi rati an an these 
animals; analyses of the data are not complete at this time.· We also 
preserved gi 11 tissue for scanning electron microscope exami n.ati an. In 
addition to the caged lobsters,. we captured lobsters living in the vicinity 
of the dump and contra 1 sites during the dumping activity and conducted 
similar tests on them. Lobsters were also provided ta Environmental 
Protection Agency for- pollutant analysis of various tissues, and to the 
Mi crobi ol ogy subtask ( C1'1Zikoski) for- bacterial evaluation. 

Winter flounder and windowpane flounder- v1ere captured by trawT before, 
during and after the dumping episode at the dumpsite and at our Long Island 
Sound control site. The fish were examined for changes in blood 
chemistry. Our· three-year study of hematology of flounder captured at 
various stations in the Sound will provide a baseline of information on 
fish from clean and polluted areas, and will aid. in interpreting data 
collected from the dumpsite. 

Si ochemi stry 

Research Labor-atory 
B1ochem1cal analyses were completed for sea scallop adductor muscle 

samples from last summer's scallop survey, AL 82-08, and from last winter's 
Ocean Pu 1 se/Northeast Moni taring Program cruise, AL 82-12. We al so 
completed analyses of gonad preparations from last winter's experimantal 
exposure of sca11ops to either cadmium or- copper (7 weeks, 20 ug/1 metal), 
with subsequent periods of clearing. Kidney analysis from this 
experimental series is currently in progress. Fixed kidney sections from 
the same study were shipped to Or. Bruce A. Fowler (National Institute. of 
En vi ronmenta T Hea 1th Science Research, Triangle Park, North Caro 1 i na) for 
EDAX analysis. An analogous set of experimental exposures is presently 
underway to compare sea Tl op responses to meta 1 i ntoxi ca ti on at an active 
stage of the reproductive cycle (energy stores are transferred from muscle 
to gonad during May and early June) with similar responses during last 
winter's relatively inactive metabloism. 

Analyses of tissues from the monthly sampling of the New Jersey sea 
scallop population continues. We are planning intensive sampling of these 
scallops during May and early June, to foll ow more precisely the transfer 
of muscle glycogen to gonad for gamete maturation. 

Analyses were completed for all adductor muscle and kidney samples 
1;, from this past winter's paired experimental exposures of sea scallops, 

either to copper- or the cadmium (20ug/1 metal, 7 weeks -: 1,2,or 4 weeks' 
clearing). Gonad analyses •;1ere also finished, and data tabulation and 
interpretation are under'Nay. 
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.~n analogous set of paired exposures (timed for takedown during the 
·· ... · metabloic period when glycogen reserves are transformed from muscle 

ad) was completed, and analysis has begun of tissues taken from those 

5, Observations of the data strongly reinforce last winter's picture 
pper's ~nhibitory ef:ect on.gametogenesis (apparen.t gamete resorption) 

'of cadmium's hormeti c effect (m~ny of ~he cadmi um:-exposed sea 11 ops 
ed). The scallops used for this experimental series, however, are 
a different popu 1 ati on ESE of Montauk Point, near Ocean Pu 1 se Sta ti on 

;as the GZor>ia Miahelle was unsuccessful in collecting scallops from our 
t site SE of Block Island. Dr. M.P. Morse (Northeastern University's 
e Science Institute, Nahant, Massachusetts see be 1 ow), who is 

'ning the pericardial gland from scallops in this exposure series, 
the cellular morphology of that organ to be abnormal, even in control 

1 s. Because we a 1 so 1 ost (mortality) severa 1 of the copper-exposed 
ls, {in contrast to last spring's copper exposure using the Block 
d scallops), it is not unlikely that the Montauk population has some 
!(isting stress. 

rfield Research 
Biochemistry participated in the final northern leg of Resource 
sment's spring bottom-trawl survey, AL 83-02. We generally get 
ater scallops on these cruises, and it is in later April - early May 
adductor muscle glycogen stores are normally at their highest. In 
ater animals, we have observed that the highest glycogen (but always 
compared to other scallop populations) is found in late October, a 

qmenon suggesting gamete resorption. 
>An intensive series of weekly samplings of the New Jersey scallop 
la ti on was perf armed with the he 1 p of Sandy Hook's En vi ronmenta 1 
1stry unit during May and through early June. This is the period when 
·.population, at least, transfers glycogen from muscle to gonad; our 
tion is to determine how rapidly the transfer is made, and how this 
ts the metabolism of the gonad itself as well as the muscle. 

;Jhe last leg of the spring bottom trawl survey cruise (AL 83-02), in 
Biochemistry participated, was completed in early May, providing us 

adductor muscle, kidney, and gonad samples from 70 sea scallops 
ted at a total of eight stations, seven of them deepwater sites. One 

~se (#399, 190m) provided 18 animals of similar size (9.2 - 11.1 cm) 
ith a wide range of gonad development, shel 1 thickness, and muscle 
- all fairly good circumstantial evidence for recent recruitment of 
s from nearby 1 edge populations; bi ochemi cal data (glycogen 1eve1 s) 

tel 1 us, one way or the other. Because it was poss i b 1 e that the 
may have drawn from more than a single population and from different 
(30-min trawls during bottom-trawl cruises), we asked the Woods Hole 

Ce Survey unit for assistance Don Clescher sent bottom tracings for 
deepest stations, pointing out that the entire trawl at station #399 
t vary in depth more than 10 m. This suggests that the scallops with 
<!eveloped gonads, thicker shells, and larger muscle were, indeed, 

and adventitious settlers. 

Collaborative Work with Non-Center Personnel 
1t hysio ogy, Biochemistry samp ed idneys and antennal glands, 
tbi vely, from pre-dump coll ecti ans of flounder (winter and windowpane) 

.O sters taken from the proposed Centra 1 Long Is 1 and Sound dumps i te. 
·dumping begins, we will sample and analyze flounder taken from the 
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uncapped dumpsite as well as and lobsters that have already been placed in 
cages at the site. This field exercise is being performed in collaboration 
with the Environmental Protection Agency, Narragansett, Rhode Island. 

Chemically fixed gonad secti o.ns from sea 11 ops taken during Resource 
Assessment and Ocean Pulse/Northeast Monitoring Program cruises, and from 
monthly collections from the New Jersey locations (July 29, 1982 - April 5, 
1983) were shipped ta Dr. R.J. Thompson (Memorial University, St. John's, 
Newfoundland) for microscopic. examination. He wi 11 assess the repraducti ve 
stage and relative gamete maturation of the specimens,. and attempt ta 
es tab 1 i sh a fecundity index for the NJ popu 1 ati on. 'ile a 1 so shipped him 
frozen whole sca11ops of wide size range, 25-30 animals/collection, taken 
in September, October. February, and Apri1; from these, Dr. Thompson hopes 
to construct a growth curve for this popu1 ati on. 

From the experimental exposure series completed in May, tissues were 
supplied to the following scientists: 1.) Dr. Bruce A. Fowler (NIEHS, 
Research Triangle Park, North Carolina), fixed kidney sections and frozen 
fresh kidney pools for EDAX and column study of Ca-P concreti ens and 
metallothioneins, respectively; 2.) Dr. M.P. Morse (Northeast University 
Marine Science Institute, Nahant, Massachusetts), pericardia] gland, see 
above; and 3.) Dr. Ray J. Thompson (Memorial University, St. John's), fixed 
gonad sec ti ans for es tab 1 i shi ng gamete niaturati on stage. Dr-. Thompson was 
also supplied. with fixed gonad sections from the New Jersey scallop 
collections, as well as from deepwater scallops collected from five 
stations in the Gulf of Maine during the northern leg of this spring's 
bottom-trawl survey cruise. 

Miscellaneous 
Considerable time was spent in writing the Biological Effects section 

for the draft 1982 Northeast Monitoring Progr-am Annual Report. 

Anaerobic Bacteriology 

Field and related laboratory studies have concentr-ated on collecting 
the back ground necessary for severa 1 bacteri ol ogi ca 1 indices, i .e., 
CZos-t-M,dium pe1"f7"ingens, Vih1'io spp., and feca 1 coli forms, in '!later, 
sediment, and animal (lobsters, mussels) samples, to be monitored at the 
Central Long Island Sound dumpsite and the harbor areas of Black Rock, 
Bridgeport, and New Haven. The objectives of this study are to detemri ne 
the impact of dredge material disposal on fishery resources, and the degree 
of dispersion and persistence of the material after dumping using bacterial 
i ndi ca tors. The study is part of ongoing efforts within the Investigation 
and with the Environmental Protection Agency, Narragansett. 'ile are also 
evaluating bacteriological techniques to be used for the monitoring of 
future dr-edgi ng and di sposa 1 operations. In addition, the Centra 1 Long 
Island Sound dumpsite has been studied the past. several years by the Corps 
of Engineers under the Damas ?raj ect, a project comparing severa 1 dumps i tes 
along the eastern seaboard. As part of the latter project, there wi11 be 
an opportunity to study the bacteriological aspects of capped versus 
uncapped contaminated material at ihe site. 

c. pe1"f7"ir.gens counts of 10 /gm sediment from Black Rock Harbor are 
similar to those in sediments from the New York Bight sewage disposal 
area. A count of 103/gm in Bridgeport Harbor sediments is somewhat lower-, 
but- 10 fold higher ;:ran that observed in New Haven Harbor sediments. 
Sediment counts of 10 /gm at the Central Long Island Sound dumpsite are 
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reflective of our mildly impacted Long Island Sound Ocean Pulse 
·on. The high counts of c. per>fr>ingens observed in Black Rock Harbor 
ents should facilitate fol lowing the dispersion of the material at the 
sal site. Sampling of pre-dumping sedimenta from the dumpsite support 
prediction • 

. counts of Vib7'io spp. are low in the samples tested, but are probably 
ective of the low ambient temperature during the period of sampling. 
The counts for the target group of bacteria in lobsters and mussels 
the dumpsite were low, indicating a minimal level of contamination. 
Other laboratory studies during this period included characterization 

acterial isolates obtained on previous cr~ises. 
Mani tori ng during the dumping ope rat i ans showed a marked increase in 

er>f"l'ingens in bottom waters. The counts deceased in the top and mid­
rs within five days, but continued to be elevated in bottom waters for 
least three weeks after dumping ceased. Sediment counts at the site 

very similar to those in Black Rock Harbor sediments indicating little 
ti on during the dumping of the sediments in the Sound. Dispersion of 
ments occurred early, being detected at stations located at 400 meters 

and west of Ground Zero (GZ), the actual disposal site. Minimal 
ers ion was observed at stations 1 ocated 1000 meters east and west of 
site and 500 meters south. 
Unfortunately, mussels and lobsters from the disposal point (GZ) were 

obtained for bacteri o 1 ogi ca 1 examination. Lobsters and musse 1 s were 
ured, however, from a station 400 meters east of GZ; these animals were 

.sed to the dredge material. The bacterial flora of these animals were 
jlar to those obtained from the control site and those examined prior to 
.•·· dumping operation. Data obtained to date, therefore, indicate no 
ectab le effect of dumping on the bacterial flora of animals from areas 
ipheral to the dumpsite. 

We will contine to monitor established stations at periodic intervals 
follow the dispersion of materials along an east-west transect, the 
ailing pattern of current movement. 
Coliform counts, although detected in the dredge material, were not as 
as those of c. per>fr>ingens. Counts of Vib7'io were 1 ow, but are 

'nning to increase both at the dumpsite and control sites, because of 
easing seawater temperatures. 

Clyde MacKenzie and Dave Radosh of the Sandy Hook Laboratory provided 
.with surf clams that were deployed at various polluted and non­
.aminated areas in the New York Bight. Analyses of PCBs indicated 
ls of 8 to 50 ug/kg, wet weight. 
Sea scallops exposed in the laboratory by Biochemistry to either 

ium or copper were analyzed for the presence of these metals in various 
.,ues. Severa 1 hundred samp 1 es were analyzed. 

Seawater samples from the heavy-metal diluters were analyzed weekly 
determination of the concentration of test metals present. 
The synthesis of meta 1 -binding proteins by marine animals cha 11 enged 

'elevated" metal levels in seawater has been proposed as a mechanism of 
animals' ability to detoxify metals. We have been evaluating a 

nique to determine metal-binding proteins in various marine animals 
~e~ to metals in our laboratory diluter systems. The technique we are 
in1ng uses a high-performance liquid chromatograph (HPLC) with a column 
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from waters Assa7~ ates ( f-12!; protein co 1 umn) that separates proteins by 
their molecular weights. 

Several hundred tissue samples from sea scallops collected on a number 
of Ocean Pulse/Northeast Monitoring Program cruises. were analyzed for 
cadmium and copper• 

Seawater samples from the heavy-metal di luters were analyzed weekly 
for determination of the concentrations of test metal present. 

PUBLICATIONS 

Caracciola. J.V. and F.l>t. Steimle. Jr. 1983. An atlas of the distribution 
and abundance of dominant benthic invertebrates in the New Yark Bight 
apex with reviews of their life histories. NOAA Technical Report NMFS 
SSRF-766. 58p. (P) 

Gauld, E., and R.A. Greig. _Short-ter:n low-salinity stress in lead-exposed 
lobsters, Ffoma1'u.s ame1'Wanus (M1lne Edwards). J •. Exp. Mar. Biol. 
Eco 1 • (A)· 

MacKenzie, c.,. D. Radosh. an.d R. Reid. Effects of sewage sludge on 
settlement of 1arva1 lntertebrates. Ca as ta 1 Ocean Po 11 • Assess. Ne1~s 

(A). 
~elson, o.A., A. Calabrese, R.A. _Greig_. P.P. !evich and s .• ~hang. _Long­

term si 1 ver effects on the marine gas "roped C7'epid.u.ta fo1'r!U!ata.. 
Marine Ecology-Progress Seri es (A). 

Olla, B.L •• A.J. Be~da and W:H· Pearson. 1983. Effects of ?iled sediment 
on the burrowing behav1 or of the hard cl am Me7'cert.crr-r.a me1'c=-ia. 
Mar. Environ. Res. 9:183-193. (P) •. 

St=imle, F.W. (In Press) Chapter 9.2. Benthic Faunal Production: In Geo1"]es 
- aa;iJ<.. P. Back~s (ed), MIT Press. (A). 

ihamas, J.P. A. Tv1 rbutas. and A •• McPherson. 1983. 
between temperature and pigment in the Gu 1 f of 
region. EOS •. Transactions, American Geaphys. 
Abstract Ol2B-09. 

MISCELLANEOUS 

irave 1 , Meetings, and Presentati ans 

Spatial relationships 
Maine - Georges Bank 
Union. 3 May 54{18) 

In March Jim Thomas (NEFC). Andy Tvirbutas and Tony McPherson of C.S. 
Draper Laboratory. Inc.. submitted an abstract, "Spatial rel ati onshi ps 
between temperature and pigment in the Gulf of Maine - Georges Bank 
region" to the American Geophysical Union far presentation at its meeting. 

E.' Gould attended the 2nd International Symposium on Repsonses of 
Marine Organi~ms to Pollutants, held at the Woods Hole Oceanographic 
Institute, Apr1 l 27-19. . 

Bob Reid attended a symposium on assessment and management of ocean 
waste disposal at the University of Rhode Isl and, 2-6 May. 

Anne Studholme and Allen Bejda attend the 4th Biennial Conference an 
Ethology and Behavior.al . Ecology of Fishes held at Illinois State 
University, Normal, Illinois, May 9-12. 

on May 25, Bob Reid and Stu Wi 1 k attended Congressi ona 1 hearings on 
the 12 vs 106 mile sludge dumpsite issue. Bob and Stu represented Jack 
Pearce at the NEFC Board of Di rectors meeting on June 1-2. 



Reid, Ann Frame, Clyde MacKenzie, Frank Steimle, Dave Radosh and 
ornm attended the East Coast Benthic Meetings in Melboune, Florida 
March· 

';ng the period 28 May - 4 June, Dr. Pearce participated in the 
of the Advisory Committee on Marine Pollution (ACMP), 

; 0nal Council for the Exploration of the Sea (ICES). Principal 
l)f interest to NMFS and NOAA include developing new programs on 

assurance (intercalibrations), the development of international 
assessment programs, and planning for an upcoming workshop on 

cal effects monitoring. The workshop will involve scientists from a 
,, 0f nations working aboard a West German research vessel in early 
various measurements will be made using different physiological and 
; ca 1 techniques to determine the efficiency of the techniques in 
ing programs. 
Thurberg participated in a site review of research conducted at the 

mental Protection Agency Laboratory, Gulf Breeze, Florida 31 May to 

de MacKenzie attended the annual meeting of the National 
sheries Association on 6-9 June at Hilton Head, SC. 
ck Pearce, Bob Reid, Frank Steimle, and Carl Berman met with 
mental Protection Agency-Region II personnel on 8 June and 29 June 
uss an integrated New York Bight cruise this August. 

10 June Dr. Pearce attended a meeting of the Federal Executives 
tion at Fort Monmouth, New Jersey. The principal topic discussed 

impacts of Bell System reorganization on the Federal 
unications System (FTS). 
10 May and 15 June, Drs. Pearce and Sindermann participated in 

s of the Northeast Monitoring Program (NEMP) Management Team. The 
s were held in Milford, Connecticut, and were involved with 
ing criteria for the evaluation of various programs ongoing within 
ring the 15 June meeting, the results of programs to date were 
and evaluated by the NEMP Management Team. 

16-17 June, Ors. Pearce and Sindermann particpated in tne board 
of the Regional Action Plan (RAP) group. The new habitat 

tion policy document was discussed. Revisions to the RAP planning 
t were projected and assignments made • 
. om 21-23 June, Mr. Stu Wi 1 k and Ors. Jim Thomas and Jack Pearce 
fpated in the NOAA Estuarine Workshop, University of Delaware. Ors. 

and Thomas gave a presentations on the use of remote sensing in the 
ents of wetlands and estuaries and the results of Ocean Pulse and 
st Monitoring Programs, as these relate to estuarines and coastal 

Dawson attended a f'ish disease workshop at the U.S. Fish and 
e Service Laboratory, Leetown, W. Virginia. 

Nelson and J, Pereira spent 4 days at the Environmental Protection 
Narragansett, Rhode Island Laboratory learning how to construct 

luters. 
11 Phoe l attended the 1983 Oil Spill Conference in San Antonio, 

As NMFS Diving Officer, Bill made site visits to diving groups at 
la and Terminal Island, California and the U.S. Naval Academy, 
is, Maryland. 
te Kube presented a poster paper, "In situ Quantification of Oil 
9 Laguna Madre Estuary Under Protective Booms", authored by Bi 11 
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Phoel, at the Atlantic Estuarine. Re~earch Society (AERS) meeting, Cape May, 
New Jersey.Peter. also presented an underwater videotape of the actual IXTOc 
blowout, along w1th the poster paper. 

Al Matte and Ruth Waldhauer attended a Hewlett-Packard seminar on data 
cquisit.ion systems using the 41C calculator and the series 80 computer. · 

a rn May, Jim Thomas presented a paper, Spatial relationships bet•.veen 
temperature and pigment in the Gu 1 f of Maine - Georges Bank region, at the 
American Geophysical Union meeting in Baltimore, Maryland. 

J. Graikoski visited the Pascagoula Laboratory, 28-29 March, to confer 
with the Laboratory Director on safety of vacuum pac!<ed fresh fish. 

v;sitors -
Bab Reid and Frank · Steimle met with persanne l from Regional and 

was hi ngtan Habitat Conservati an Uni ts to discuss our statement on sewage 
Judge dumping at the 12- or 106-mile sites. 

5 Frank Ste.imle and Bob Reid joined other NOAA participants in the 
Northeast Monitoring Program to draft the NEMP Annual Report, on 22 March, 
nd 19-21 April ,. and 10 May. 

a on 9 March and 12 April, Frank Steimle was vi sited and jntervi ewed by 
s"'"udents from New Jersey Institute of Technology and Ramapo Co 11 ege,. New 
J~rsey and by Brue~ Freeman,: _Ch_ief, New Jersey Division of Marine 
Fisheries, on the subJect of art1f1c1al reefs. 

on 17 June, Dr. Pearce met with Washington Office staff personnel 
including Richard Schaffer and Ed Macleod. 

on 29 June, Dr. Pearce met with Ms •. Leah Guterman of Camp, Dresser, 
and McKee. She vi sited Sandy Hook Laboratory to obtain information to be 
used in the development of statements an ocean dumping at the 12,. 60, and 
l06 mile sites. Her research is being done under contract with U.S. 
Envi ronmenta 1 Protection-Region n. 

on 23 May. Mr. Frank Steimle met with Dr. B. Corning, EG&G, who is 
under contract to NOAA to census various data bases for the NOAA OPDIN data 
system. 

Anne Stud ho 1 me and A 11 en Bej da met with Da 1 e Hai nz of Sea Coast. Inc., 
on severa T accasi ens ta advise Mr. Heinz on the deve 1 opment and 
construction of a seawater system and holding facilities for marine 
invertebrates~ as ·~ell as experimental designs for chemosensory choice 
experiments with Tcbsters. 

Anne Studhol me met with Bruce Freeman of New Jersey DEP to discuss 
background information and areas cf future research in relation to studies 

011 the feeding ecology cf bluefish. 

University Affairs. 

on Wednesday. 9 March, Anne Studholme presented an invited seminar 
entitled: "Comparative behavioral responses of three marine fishes to 
tempera tu re", to the graduate students and f acu 1 ty of the Bio 1 ogy 
Department, Lehman Co 11 ege, New York City. 

F. Thurberg presented a seminar on bi cl ogi ca 1 monitoring techniques 
used in the Ocean Pulse program to the University of Massachusetts, Zoology 
Department, Amherst, on March 16. 

In April, Jim Thomas presented a lecture on remote sensing to Dr. John 
Lindsay's class, Ecology and Management Resources of the Georges Bank -
Gulf of Maine Region, at the University of New Hampshire. 
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Reid participated in a meeting of the International Council for 
ration of the Sea Benthos Working Group held in Hamburg, Germany 
ril· Bob Reid presented a talk on environmental problems and 

programs in the Northeast to an eco 1 ogy cl ass at U.ni vers i ty of 
ire on 14 April. 

onday, 11 April, Allen Bejda and Anne Studholme met with marine 
tudents from Stockton State College to discuss various aspects of 
eh a vi ora 1 research. 
Reid gave a talk, on problems of the New York Bight and how diving 

0 study them, to the Shrewsbury Grammar School on May 16. 
ng the month of May, 1983, Craig Robertson attended a meeting at 

~ersity of Delaware sponsored by NOAA/NOS and outlining their 
survey activities in the Delaware Bay estuary for FY 1984-85. 
hydrographi c surveys, including ti de, ci rcu 1 ati on and bathymetry 
will be conducted from the Delaware Bay mouth up the Delaware 
Trenton, New Jersey. NOS personnel expressed their desire to 

e with any agency or university engaged in supportive studies 
chemistry, geology) within the Delaware estuary and that status 

bf on-going work wou 1 d be sent to any interested party. 
Calabrese was appointed member of the State of Connecticut Advisory 
e for the Connecticut Sea Grant Program. 

Graikoiski was a judge at the Connecticut Science Fair, March 15 
'0 taught Oceanography, Boy Scout Merit Badge College, February -

1 Phoel appeared on a local (Ocean County, New Jersey) cable TV 
re he was interviewed on oceanography and sci enti fi c diving and 
questions phoned in by the viewers. 
Pereira gave lectures on marine science to sophomore and senior 
students at Naugatuck High School on June 6 and 13. He also hosted 

outh Marine Awareness Day at the Milford Laboratory on June 28. 

received a $250 award for sever a 1 modi fi cations to grab 
procedures which make sampling quicker and more precise. 

Calabrese participatd in the Milford Lab's EEO Committee meeting on 
nd the Center EEO meeting at Woods Hole on June 2. 
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AQUACULTIJRE DIVISION 

submitted by 

Or.. James E. Hanks, Chief 

ASPECTS OF NUTRIT!OHAL REQUIREMENTS OF MOLLUSKS INVESTIGATION 

Oyster Feeding 

An experiment is currently in progress in which the nutritional values 
of two flagellates, DwiaZietZa euchZo1'1Z and Tet;roaseLITtis ~.acutata, cultured 
in three enriched seawater medium formulations are being tested as food for 
juvenile oysters,_ C1'1Zssos"f;J1ea. Vir'ginica. Seven groups of 50 laboratory­
reared oysters with equal mean weights were pl aced in experimental rearing 
chambers. With the exception of one unfed control group, each group of 
oysters is being fed a dai Ty ration of an equa 1 cytop 1 asmi c vo 1 ume of D. 
suchtoro ol'" T. macutata. cultured in E, x1, or N/P medium. Initital results 
indicate that the nutritional values for oysters of these algal species 
thus cultured differ significantly. We were. surprised, however, to abse.rve 
a sudden increase in •11ei ght. and the producti an of fecal materi a 1 by unfed 
oysters between the 5th and 6th weeks of the experiment. Mi croscapi c 
examination of seawater"" taken from the rearing chamber containing unfed 
oysters revealed the presence of a small flagellate that seems to have an 
a 1 ternate amoeboid stage. Seawater entering the chambers is filtered in a 
series of polypropylene wound cartridges ranging from 50 pm to 0.5 pm pore 
size. It is not known how this organism was ab 1 e to enter the chamber 
except through inefficiency of the filters. Extra precautions have been 
taken ta clean all pipes,. tubing, and components of the rearing chamber 
seawater system, to eliminate this unknown nutritional input. An effort is 
being made to i so 1 ate and cu 1 tu re this organism. · 

Analyses of Algal Constituents 

Axenic carboy cultures of D. euchto7"1. and T. mcwutat:a grown in 
enriched seawater formulations E, x1, or N/P have been analyzed for 
protein, to ta 1 carbohydrates, and total 1 i pi ds. In addition, dry weights 
and mean length and area measurements •11ere determined far these al gal 
cells. We are investigatiing relationships between algal growth media, 
gross biochemical composition of al gal cells, and nutritional value of 
algae to juvenile stages of c. vi7'ginica. Several interesting trends are 
apparent in our preliminary data and we are pursuing these questions by 
repeating analytical procedures and continuing the present oyster feeding 
study. 

Algal Culture Collection 

The Milford Laboratory algal culture collection has been recently 
registered with the United States Federation for Culture Collections. 

I_ 
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ntinuous Al al Cultures 

Algal cultures were harvested from carboys to yield net volumes of 
··· 1;ters and 2,885 1 iters at a packed cell volume of .003 for larval 
3uvenile molluscan foods, respectively. These algal food suspensions 
distributed upon request to the Milford Laboratory Investigations as 

;.ws: Spawning and Rearing of Mo 11 uses, 1,660 1 iters; Aquaculture 
jcs, 1,307 liters; Physioecology, 1,142 liters. 
carboy cu 1 tu res of DunaZieUa euahioroa and Tet7'ase1-mis maauiata in 
ard enriched seawater medium (E), reduced nutrient-enriched seawater 

and an experimental foumulation designated N/P have provided a 
'ctable daily harvest of axenic suspensions for the current oyster 
j ng study being conducted by this Investigation. 

Tank Cultures 

Mixed alga 1 species cul tu red in an enriched reconstituted seawater 
um in open fiberglass tanks containing 500 liters have been made 
]able to Milford Laboratory Investigations. These cultures are 
hded for feeding adult milluscs in situations wherein a critically 
'ned food source is not required. The presence of potentially toxic 
1 species, such as certain dinoflagellates, is precluded by the use of 
nstituted seawater; whereas, this would not be the case in blooming 
ral populations. Pr>o1'ocentr>um micans, for example, was observed in 
ord Harbor at the end of June. Approximately 1,800 liters of culture 

mean packed cell volume of .012 have been harvested from two tanks 
ng the period covered by this report. These cultures have been 
ized by the following Investigations: Spawning and Rearing of 
uses, Aquacultural Genetics and Physioecology. 

HING AND REARING OF MOLLUSKS INVESTIGATION 

We have completed our study of the growth of hatchery reared surf 
s, Spisuia so'lidissima., during the winter months in the southeastern 

.ed States. In a cooperative effort with the State of South Carolina, 
cl ams were reared from October through May in a land-based pumped 

ater up fl ow system. Differing bi amasses of cl ams were reared at 
tant fl ow rates to determine the carrying capacity of the system at 
ent conditions of temperature and nutrition (phytoplankton). The 
all growth rate was similar to that recorded in the northeast during 
summer months where seed-sized clams (15 ITTTI) can reach a potentially 

·etable size (50 mm) in one growing season. In the south, the most 
d grwoth occurred during the months of October and May, while steady 
.rate growth was maintained even through the coldest month of February 
· seawater tempera tu re was 7°C. Ambient seawater tempera tu res in South 
1ina rise above a physiological maximum for the surf clam (27°C) during 
month of June. This summer we are conducting growth trials in Milford 

• imil ar systems to compare growth more c 1 ose ly at the two 1 ati tu des. 
Several possibilities exist for utilizing northern and southern 

tudes for culturing two or more crops annually of yearling surf 
. Strategies might include hatcheries producing seed cl ams for grow­

.in the opposite region. Future cooperative efforts may include 
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applying field grow-out· techniques developed in Milford to the southern 
winter culture efforts. It is apparent that aquaculture of the surf clam 
has a great potenti a 1 for si gni fi cant production of food bi amass. 

We have applied the results from earlier larval feeding experiments 
that showed best growth at relatively low phytoplankton concentrations to a 
test of continuous feeding. Using a low volume, constant delivery pump we 
maintained an Isoch·rysis concentration of 10,000 cells/ml in a 10 i culture 
of 100,000 oyster larvae- for the entire larval period. This culture 
required the. addition of fewer than 33 million cells to maintain algal 
concentration on the first day when the 1 arvae were 74 m mean shell height; 
by day 11 when the 1 arvae were 230 m mean she 11 height l .04 bi 11 ion ce 11 s 
were required. This 31.5-fold increase in the daily phytoplankton 
requirement dramatically demonstrates the increase in larval appetite as 
they grow. Larvae in control cultures,. fed once daily up to 50,000 
cells/ml, grew at least 29% slower than those fed continu.ously. These 
results point out the need for commercial shellfish hatcheries either to 
increase daily phytoplankton rations or decrease larval densities as the 
1 arvae grow. 

A substanti a 1 number of bay sea 11 op, A7'gopec-t.m i7'1'a.d.ia.n.s, seed 10 rrm 
shell has been produced this spring. We have suspended a series of pearl 
nets in Long Island Sound containing some of these small scallops as part 
of a test of the effects of depth on survival and growth. 

AQUACULTURAL GENETICS INVESTIGATION 

Oyster Breeding 

The second selected generation of oysters in a bi-directional 
se 1 ecti on experiment for growth has been spawned and eggs cu 1 tu red. Spat 
are presently being obtained. The fastest growing 25% of the fast-growth 
line contributed spawners to this· generation,. and the smallest 70% of the 
s 1 ow-growth 1 i ne. Spawning was restricted to a 6-week period so that at 
maturity the various cul tu res can be treated as contemporaneous. In the 
1 ow Tine there were 91 fema 1 e parents and 60 ma 1 e parents. In the high 
line there were 93 female parents and 102 male parents. The mean parental 
area of the high-line parents was 27.7 11111 and of the low-line parents 15.0. 

The prospects for- successfully inducing gynogenesis and androgenesi s 
in oysters were examined cyto 1 ogi cal ly. A 1 so examined were the effects of 
high pres sure on the chromosome apparatus of unf ertil i zed, f ertt 1 i zed, and 
cleaving eggs of the oyster. It was concluded that oysters, and most 
1 i ke ly other she 11 fish,. may be as good - or better - can di dates for 
chromosome engineering as are fi nfi sh. For the 1 atter there is currently 
considerable interest in the breeding possibilities offered by such 
chromosome manipulations as gynogenesis, which even occurs naturally in 
some groups of fish. 

l1utation and the Environment 

The analyses of Atlantic mackerel blood and hematopietic kidney tissue 
for chromosome mutation frequencies using a mi cronuc 1 eus test adapted to 
fish are nearing completion. A statistical sutdy of the compleated nearly 
450 blood samples was conducted, and also a preliminary study of the 
partially finished hematopoietic samples. Of three groups of fish sampled 
in the New 'lark Bight but near the edge of the conti nenta 1 she 1 f, the most 



rly, closest to polluted apex waters, shows the highest 
ncies. Though the means differ slightly, they prove highly 
icant statistically. Yet higher values were obtained for fish caught 
pstead Bay, Long Island. Efforts to relate mutation frequencies 
ti cal ly to age, ·length, or ma tu ration have not been success fu 1 , and 
mass appears to be the major contributing factor to frequency 

·ences. In polluted Hempstead Bay maturation though may be showing 
·nfluence on mutation. Data being collected on remaining fish in the 

offfshore groups should make possible a further examination of 
ionships with natural varibles using immature erythrocytes which 
ct the more immediate biological condition of the fish, and 
onment than do the mature erythrocytes. Mature cells are better for 

ini ng an integration of con di ti ons and events over sever a 1 weeks o_r 
a few months. 
Experimental work establishing a basis for using the micronucleus test 
e spermatogoni a of she 11 fish has been completed with the surf ca 1 m as 
el species. Field samples have been obtained from three locations for 
\(.amination of the feasibility of using this test in the monitoring 
· If parctical for that purpose, it should be very useful, as it can 
nducted on a sedentary species of resource value, and directly on a 
ducti ve ce 11. This 1 atter possibility eliminates the need to 
palate from somatic to germinal mutation in assessing likely impacts 

roductive effects. 
Data have been compiled in final format far a principle component 
sis of Atlantic mackerel egg health, measures of environmental 
ination and physical oceanographic conditions in the New York Bight 
'77 and '78 combined samples. Egg parameters being finally compared 

variously contaminated sample sites are: developmental malformations, 
1ity, development rate, and mitotic errors in early-stage eggs. An 
·er study was done on '77 samples alone, and was limited by sample 

s, R., and G.H. Wikfors. 1982. Design, construction, and operation 
rearing chamber for spat of Crossos-tPea vir>ginica (Gmelin). J, 
ish Res. 2(1):35-3g. (P) 

Presentations 

5-9 Ed Rhodes presented a talk on bivalve larval feeding 
gies at the National Shellfisheries Association meeting, Hilton Head, 
Carolina. 

une 26-30 Ed Rhodes participated in a U.S. aquaculture delegation 
o Cuba and presented three lectures on U.S. molluscan aquaculture. 

oe Twarog provided a tour of our facilities and information on our 
.. m for Mr. Olivier Pilley, a visiting student from France. In 
on, we provided short talks for several groups of students that have 
d the 1 aboratory. 
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May 3 - Cynthia Dietz,. State Uni versi.ty of New York, Stonybrook, New 
York; June 28 - Gail Grossman, Fairfield, Connecticut; June 30 - Jahn 
Manzi, State of South Carolina Marine Resources Research Institute • Charles ton, South Carolina; June 16 - 01 i vi er Pi 11 ey, Institute Nati anal 
Agronomique, Paris. 

University Affairs 

May 19 Ron Goldberg discussed the use of unexplored ecological niches 
for the culture of surf clams and provided seed animals to Glen Lopez, 
State University of New York~ Sea Grant. 

May 20 Ed Rhodes discussed seawater system design with Ian t~orri s, 
University of Maryland, and later reviewed a draft proposal concerning this 
system. 

May 27 Ed Rhodes discussed bay scl1op predation with Steve Tettlebach, 
University of Connecticut. 

Mutation (micronuclear-) frequency field data on Atlantic mackerel, 
turned over to the Statistics Department, Ya.le University, were used in the 
completion of a formal graduate technical work/study project. A copy of 
the report as accepted by the Department was given to the Milford 
Laboratory. 

Cooperation with Other Groups in NOAA and Other Governw~nt Agencies 

A. Longwe 11 reviewed and commented at 1 ength an two documents dea 1 i ng 
with offshore ail development in the North Atlantic. A small amount of 
addi ti ona T work was done in conjunction with the Nati anal Academy of 
Sciences Report on Petrol ium in the Marine. Environment relevant to earlier 
input as a participant in the NAS study •. 

Requested comment ws a 1 so made on a Draft Genetics Pl an for Interior's 
Sport Fisheries. 

Public Affairs 

Axenic starter cultures were provided upon request to Mr. Michael 
Caffrey, Fairleigh Dickinson University, and to Dr-. H. Haskin, Rutgers 
University, for us in the new Shellfish Research Laboratory, Bivalve, New 
Jersey. 

Mr. Arthur Petrini of the Mil ford Municipal Sanitation Department 
submitted samples of "murky" coastal '.'later- for observation of a 1 gal 
populations. Results of our observations were communicated via telephone 
conversati ens. A 1 though several species of a 1 gae were observed, there was 
no indication of the presence of an algal bloom in the sample. 

May J Ed Rhodes hosted a student group for the Gunnery School , 
Washington, Connecticut. 

May 20 Ed Rhodes discussed shellfish depuration with Jim White, 
Fellsmere, Florida. 

May 25 Ed Rhodes talked with Biff Cuthbert, Mulberry Farms, Guilford, 
Connecticut, about hard cl am grow-out. 



une 13 Tonianne French, summer hire, and Joyce Bowling, Junior 
1 Fell ow, began work with the Spawning and Rearing Investigation for 
romer. 
une 27 Kathryn Chiba entered on duty with a one-year appoi.ntment • 

. on Goldberg and Tony Calabrese arranged for the presentation of four 
hops on statistical methods to members of the staff. 
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llATIONAL SYSTEMATICS U\BORATORY 

submitted by 

Dr. Bruce B. Collette, Director 

SYSTEJ4ATICS OF FISHES 

Completed a monograph on the lB species of Spanish mackerels 
(Scombe7'om07'US) and submitted the manuscript to the Fishii17"'d Bu7:letin. 

Revised draft manuscript on be l oni farm fishes for the Symposium on 
Ontogeny and Systematics of Fi shes. 

Completed a manuscript demonstrating that GT'=ncr:toroynus, the Indo­
West Pacific daub le-lined mack ere 1 is not monotypi c but contains two 
species. 

SYSTEMATICS OF c:tUSTACEAllS 

Continued preparation of a rev1 s1 on of the eastern Pacific rock 
shrimps (genus Si cyoni a). Completed a synonymy of each of the 12 spei es 
treated" and prepared a bibliography as exhaustive as has been possible to 
assemble. Twenty i 11 ustrati ans and three graphs •11ere revised. 

Continued with study of the mud shrimps of the eastern Pacific. 
Revised the key to 27 species that wi 11 be recogni z.ed in the Western 
Hemisphere. Twenty of these are from the eastern Pacific, 16 of them 
prev1 ously undescri bed. Descri pti ans and i 11 ustrati ons are in progress. 
Undescribed forms from the Atlantic await future study. 

SCIENTIFIC SERVICES 

Information •11as provided on: commercial marine mollusks from the 
Caribbean and common birds of South America ta Ade 1 fa Fernandez Spanish 
Edi tor, Revi sta Americas, Organization of American States (OAS) ; the family 
Sicyoniidae (roe!< shrimps) ta· Roger Klocek, Curator of Fishes, John G. 
Shedd Aquarium, Chicago. Curatorial assistance •11as provided ta the 
Smithsonian Insti tu ti an by loaning 85 1 ots ( 529 specimens) of penaeoi d 
shrimps from the Inda-west Pacific to Dr. A. Crosnier, of the Office de la 
Recherche Sci enti fi que et Technique out re Mer ( ORSTOM). 

Furnished information on Pa:n.uti1"us (spiny lobsters) species from the 
eastern Pacific to G. Kiel, NMFS Western Field Inspection Office,. Bel 1, 
ca 1 i farni a; on references to and families of de cap ad crustaceans for D. 
Hardy, National Oceanographic Data Center. 

Manuscripts were reviewed for Transacti ans of the Arneri can Fisheries 
Society and for one author at his request. 

PUBLICATIOllS 

Collette, B.B. Review~ Resources of tunas and related species and their 
fisheries in the Indian Ocean by E.G. Silas and P •. 0 • Pillai. Copeia 
1983(2):575 (P). 

Collette, B.B. Review: Multilingual dictionary of names of marine food-
fishes of world fauna by G.Y. Lindberg, A.S. Heard, and T.S. Rass. 
Copeia 1983 (2):575-576 (P). 



Di ct i ona ry of Japanese fish names 
Ichthyological Society of Japan. 

,\.H. and B.B. Collette. Review: 
~d their foreign equivalents. 

peia 1983(2):576-577 (P). 
te. B.B. Recognition .of two species of double-lined mackerels 
c.,.a;runato7'aynus: Scombridae). Proc. Biol. Soc. Washington 9(4) 
$,A). 
Farfante, I. 1982. Camaranes. In Chirichigno, N., W. Fisher, and 
.i;:. Nauen. INFOPESCA. Catalogo de especies marinas de interes 
onomico actual o potential para America Latina, Pt 2. Pacifico 
ntro y suroriental. Rome, FAO/PNUD, SIC/82/2/2: p. 363-381 
s, A.B. 1983. Marine decapod crustaceans of the Carolinas. 

i,she7'y BuUetin 65:1-298, 1965. Citation Classic. Current Contents 
14(7):20. 

and Presentations 

.B. Collette attended the annual meeting of the American Society of 
ologists and Herpetologists at the Florida State University in 
assee, Florida from June 19 to June 24. He participated in the Board 
ernors' meeting as Past-President of the Society and presented and a 
"Revision of the double-lined mackerels, G7'ammator>aynus. 

Williams was visited by John Clamp, North Carolina State Museum, 
h, to discuss parasites of portunid crabs and other decapod species, 
r work in the U.S. National Museum crustacean collection. 
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Ail.ANTIC ENVIRONMENTAL GROUP 

submitted by 

Dr. Merton C. Ingham, Director 

OCEAN MONITORING AND CLIMATOLOGY TASK 

The cooperative Ship of Opportunity Program obtained thirteen 
expendab 1 e bathythermograph transects ( XBT) and four continuous p 1 ankton 
recorder (CPR) transects in May-June, four XBT and t•110 CPR transects in the 
Gu.lf of Maine, three XBT off southern New Eng1and, four XBT and two CPR 
transects across the she1 f and s1 ope off New York. and three XBT transects 
across the Gulf of Mexico. 

The announcements on the next two pages of eddy conditions in the 
Georges Bank-Middle Atlantic Bight. area were sent to Commander, At1 antic 
Area,_ U.S. Coast Guard, for pub1ication in the April and May 1983 issues of 
the .4 tiant:ie Notice ta Fishemum. 

UOR De loyed with ~.· Data 

On June 29, 1983 the newly designed Undulating Oceanographic Recorder 
Data Acquisition System was successfully tested during a 13 hour tow 
through Sargasso Sea, Gu 1 f Stream and Slope water by the M/V oiecauJ...,.. 
Some 1320 measurements of temperature,. salinity, and depth were made 
during the tow and have been processed and disp1ayed by computer. One or 
two months of addi ti ona 1 testing are p 1 anned to precede regu 1 ar monthly 
ship-of-opportunity dep 1 oyment •. 

PUBLICATIONS 

Armstrong, R.S. Variation in the shelf '/later front position in 1982 from 
Georges Bank to Cape Romain. Annls biol. Copenh •. 39. (S) 

Armstrong, R .S. Variation in the she 1 f '11ater f rant position in 1981 from 
Georges Bank to Cape Romain. Annls. biol Copenh. 38. (A) 

Celene,. P.J., and C.A. Price. Ant.icyclonic warm core gulf stream rings off 
the northeastern United States during 1982. Annls biol Copenh. 39. 
(S). 

Celone, P.J., and C.A. Price. Warm Winter Water on Southwestern Georges 
Bank. Coastal Oceanog. and C1imatol. New, 5(3) :25-26 (P) 

Crist, R.11., and R.S. Armstrong. Bottom temperatures on the continental 
shelf and slope south of New Eng1and during 1982. Annls biol. Copenh. 
29. ( S) 

Cook, Steven K. \.later column thermal structure across the she1 f and slope 
southeast of Sandy Hook, New Jersey in 1982. Ann 1 s bi o 1 • Copenh. 39. 
(S) 

Cook, Steven K. Temperature Conditions in the Cold Pool 1977-1981: ,A 
comparison between southern New England and Ne•,~ York Transects (S) 

Fitzgerald, J.L. and J.L. Chamber1in~ Anticyclonic warm core Gulf Stream 
eddies off the northeastern United States during 1981. Annls biol. 
Copenh., 38. (A) 
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GULF STRE."u\l EDDY LOCATIONS 

The Atlantic Environmental Group of the National Marine Fisheries Service 
reports that four warm-core Gulf Stream rings were off the northeast coast 
of the United States in mid-May. 

Ring 82-I travelled southwestward 167 km (90 nm) to a position centered 
at 37.4°N 73.6°W, east of Washington Canyon. Ring 82-J increased in size 
while moving in a southeasterly direction 78 km (42 nm) to a position 
centered at 40.6°N 65.3°W southeast of Corsair Canyon, but far offshore. 
Ring 82-B, its continued existence uncertain, travelled westward 67 km 
(36 nm) to a position centered at 40.0°N 67 .8°W, south of Lydonia Can­
yon. A new ring, designated 82-E, formed the third week of April, and 
moved in a west-northwest direction 131 km (72 nm) to a position centered 
at 39.5°N 68.8°W, southeast of Hydrographic Canyon. 

During the next thirty days, Ring 82-I can be expected to move in a south­
erly direction towards the offing of Cape Hatteras and may be resorbed by 
the Gulf Stream. Ring 82-J should travel southwestward along the edge 
of Georges Bank, and approach Lydonia Canyon. If Ring 82-8 continues to 
exist, it can be expected to move in a westerly direction to a position 
centered near Hydrographic Canyon. Ring 83-E can be expected to move 
westward along the edge of the continental shelf to a position centered 
south of Block Canyon. 

Fishermen are requested to report unusual conditions or catches occurring 
in the vicinity of these rings to the Director, Atlantic Environmental 
Group, National Marine Fisheries Service, RR 7, South Ferry Road, Narra­
gansett, Rhode Island 20882, by mail. Updates on ring positions and 
general information on· Gulf .. Stream rings may be obtained by calling the 
Atlantic Environmental Group (401-789-9326). 



GULF STREAM RING LOCATIONS 

The Atlantic Environmental Group of the National Marine Fisheries Service r• 
ports tha-c -chree wanr:-core Gulf Stream ri.'lgs were off the northeast coast 

0
;· 

the United States in mid-May. · 

Ring 82-I travelled southwestward 143 K.'ll (80 run]_ to a position centered at 
36.2°N 74.l "W. Ring 82-J moved southwest 176 Km (95 nm) to a position cen. 
tered at 39.9°N 66.9°W, .sou-Chea.st of Lydonia. Canyon. Ring 83-B was presumed 
to have been absorbed by 83-E in the vicinity of Hydrographer Canyon late in 
May. Ring 83-E moved slowly westward along the edge of the continental she!' 
9j Km. (SO nm) to a position centered at 39.4°N 69.9°W, between Atlantis and· 
Veatch Canyons. 

During the next thirty days, 82-I can be. expected to move southwest and be 
resorbed by the Gulf Stream. Ring 82-J can be expected to travel westward 
along the southern. edge of Georges Bank, and approach Hydrographer Ca.'lyon. 
Ring 83-E can be expected to move west-southwest to a position centered south. 
east of Hudson Canyon. 

Fishermen are requested to report unusual conditions or catches occu=ing in 
the vicinity of these rings to the Director, Atlantic Environmental Group, 
National Marine Fisheries Service, RR 7, South Fe=;- Road, Narragansett, 
Rhode Island, 02882, by mail. Updates on ring positions and general informa­
tion on Gulf Stream rings may be obtained by calling the Atlantic Environment­
al Group (401 789-9326). 
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's, M.M., and S.K. Cook. Water column thermal structure across the 
shelf and slope southeast of Sandy Hook, New Jersey in 1981. Annl 
biol. Copenh., 38. (A) 
5 M.M., and S.K. Cook. Water column therman structure across the 
shelf and slope southeast of Sandy Hook, New Jersey in 1981. Annl s 
biol. Copenh., 38. (A) 

'm M.C., and D.R. Maclain. Sea Surface temperatures in the 
~~rthwestern Atlantic in 1982. Annls biol. Copenh., 39. (S) 

J.W., D.E. Smith, and G.A. White. Continuous plankton records: 
?Massachusetts to Cape Sable, Nova Scotia, and New York to the Gulf 
istream, 1982. Annls biol Copenh., 39. (S) 

J.W., D.E. Smith, and G.A. White. Continuous plankton records. The 
~ampling program of the U.S. National Marine Fisheries Service. 
Annls. biol. Copenh., 38. (A) 

f, J.W., and R.R. Marak. Marine Resources Monitoring, Assessment, and 
Prediction Program Plankton Survey Manual. NOAA Tech. Memo (NMFS-
F/NEC-21). (P) 

in, D.R., and M.C. Ingham. Sea surface temperatures in the 
northwestern Atlantic in 1981. Annls biol. Copenh., 38. (A) 

h, D.E. and J.W. Jossi. New phytoplankton and Zooplankton in the New 
York Bight, January 1976 to February 1978, with comments on the 
effects of wind, Gulf Stream eddies, and slope water intrusions. NOAA 

. Tech. Rep. (NMFS-SSRF). (A) 

l, Meetin s, and Presentations 

On May 1-2, Mert Ingham attended a NEFC Board of Di rectors Meeting at 
.Woods Hole Laboratory. Mert al so attended the Risk Analysis Conference 
at Sandy Hook Laboratory on May 17. 
May 10, and May 25, Grayson Wood traveled to Newton, Massachusetts to 

t the Sea Data Corporation and to repair the undulating oceanographic 
rder. 

May 9 and May 13, Robert Benway traveled to Port Newark, New Jersey to 
n new personnel and resupply the M/V oieand.eP. 
Reed Armstrong gave a lecture on Physical Oceanography to the fifth 

e science classes of Lincoln School (Providence, Rhode Island) 
y 12. 
Stephen Matteson went to help train new personnel and 

eP for Ship of Opportunity Program run on June 9. 
went to help outfit a vessel in Brooklyn, New York. 
arociebo de oiiev7'0. 

resupply the M/V 
June 29, Steve 
The vessel was 

Robert Benway traveled to train new personnel and resupply the M/V 
eP for Ship of Opportunity Program run on June 9. Bob went to 

klyn, New York to outfit a vessel on June 29. 
June 7, Grayson Wood traveled to Newton, Massachusetts to confer with 

Data Corporation personnel. Grayson al so went to meet and resupply the 
OZeand.ep in Port Newark, New Jersey. From June 27-30, Grayson Wood 
cted sea trails with the Un du l ati ng Oceanographic Recorder between 
da and New York. 
Peter Celone traveled to the World Weather Building to obtain HRPT 
in Washington, DC. 

-57-



Merton Ingham .att~~ded a meeti. ng _a'f En vi ranmenta 1 Sub-Cammi ttee of 
Northwes•ern Atlant1c r-1shery Organization (NAFO) an June 6 in Halifax 
Nova Sco~ia Canada. Mert travelled ta LaGuardia, New Yark, to attend ~ 
~eeting ,~ith New York/New Jersey Port Authority on Remote Sensing Aids for 

fishermen. . . . . Daniel Smith visited the Qu~eny, to deliver equipment and to calibrate 
a machine in New Haven., Connec-c1cut on June 18. Daniel dilivered customs 
information to the President of Sea Data Corporation to use in Bermuda on 
June 23 in Newton, Massachusetts. 

On June 22, Steve~ Cook t~ave ll ed t? At 1 antic City, New Jersey, ta 
visit a weather serv1 ce station to discuss sea surface temperature 
measurement. On the same day he travelled to meet with Kings Point Academy 
Training Representative and the Captain of the M/V oZeandJr' in New York, 

New York. . . . Stephen Matteson accompanied by Mark Lussier attended a Seminar on the 
Hewlett Packard Computer and Soft';1are in Baston, Massachusetts on June 28. 

Vi sitars 
June 10 the members of Atlantic Environmental Group staff accompanied 

Eric Schneider and Gregory Withee, both of the NOAA Administrator's Office 
on a visit of facilities of the Graduate School of Oceanography, at th~ 
University of Rhode Isla~d, in regard to the location for a proposed 
eastcoast, NOP.A Ocean Service Center. 
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