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I. INTRODUCTION 

This report summarizes progress by this Center in MESA-funded 

research from July 1 through October 31, 1975. Section II consists 

of a surnntary of accomplishments. Section III is a detailed description 

of activities and accomplishments of the following individual studies: 

1. Mutagenesis; 

2. Fin Rot and Invertebrate Disease; 

3. Benthic Macrofauna and Chemistry; 

4. Phytoplankton and Primary Productivity; 

5. Seabed Oxygen Consumption; 

6. Microbiology. 

It should be noted in passing that only the first three of the above 

studies are receiving direct MESA funding at present. The last three studies 

are continuations of formerly MESA-funded research which are essential for 

completion of past work. Proposals have been submitted for continued sup-

port of items 4 and 5. 

Section V: Appendices, contains (1) Final report by Dr. Cok of Adelphi 

Univ., (2) a cruise report, and (3) final research reports by Drs. Tietjen 

and Lee of The City University of New York. The cruise report is that of 

Delaware II, 12-25 August 1975. 
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II. SUMMARY OF ACCOt1PLISHMENTS 

1. Cytogenetic methodology, as developed over the past few months for 

the study of mutagenesis in fish eggs of the New York Bight, now 

includes the ability to study formalin-fixed samples up to 30 years 

old, and the ability to study eggs even smaller than I mm mackerel 

eggs. 

2. Approximately 2,000 blastodiscs were removed from eggs from three 

sources -- (1) Westward cruise, (2)- a Sandy Hook lab cruise in the 

New York Bight of nine years ago, and (3) a Yale University col-

lection of eggs sampled 30 years ago in Long Island Sound. Cyto-

genetic comparisons are in progress. 

3. Winter flounder, held in traps in the sewage sludge area, either 

developed caudal fin rot or they died. Caudal fin lesions in-

creased in severity with time of exposure. 

4. The incidence of fin rot in summer flounder caught in Sandy Hook/ 

Raritan Bay was 1.8% compared withD'% in Great Bay. 

5. Material for histological exmnination of diseased (eroded) fins 

and of adjacent musculature as found in winter, summer, and window-

pane flounder, was obtained, and facilities were readied for studying 

disease progression and contagion in laboratory-held winter and 

summer flounder. 

6. Based on collections in the Apex of over 1,000 rock crabs, lady 

crabs, and lobsters, 300 of which were dissected for histological 

study of gills, hepatopancreas, c:tnd hindgut, various pathological 

! 
conditions were found. Rock crabs displayed progressive gill 
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blackening during the SUllUller months. The blackening was character-

ized by amoebic infections, abundant ciliates, and accumulations of 

r- sand and grit; some gills harbored massive bacterial infections and 

abundant diatoms. Lady crabs, except those which had molted shortly 

before collection, had discolored or blackened gills. Although 

lobsters displayed less gill blackening than other species examined, 

they had an apparent amoebic infection and the hindgut contained 

large gregarines and larval tapeworms. 

7. ,Agreement was reached on a tape format for the storage of fin rot 

data, and approximately 15% of existing data was transferred to 

forms in preparation for key punching. 

8. Samples from two more of the five quarterly benthic macrofauna 

cruises were sorted and identified, specifically one grab per station 

at 64 stations sampled in the January and March-April 1974 cruises. 

9. Ten of 50 special samples obtained at 25 nested stations in the 

'I 

L-
sewage sludge dump site were sorted and identified. 

10. Preliminary analyses of the species distribution of benthic macro-

fauna sampled during three cruises -- August 1973, March-April 1974, 

and August 1974 -- was incorporated in the MESA Atlas manuscript 

by Dr. Pearce. 

11. A machine listing of reconnaissance cruise data (August, ,'73) was 

proofed and hand-corrected. A final tape is being made; species 

coding of the Outer Continental Shelf (20-35 fathoms) data was 

completed; and species coding of the March-April 1974 cruise data 

was partially completed. 

I 
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12. All Raritan Bay phytoplankton and primary productivity data 

except species identifications, numbers, diversity, and 

equitability of phytoplankton have been entered into the MACFC 

data bank. 

13. Extremely high quantities of dissolved organic matter -- up to 

over 100 mg C m- 3 hr- l -- were released by phytoplankton to the 

waters of Raritan, Lower, and Sandy Hook Bays in surmner. 

14. At certain times, up to 50% of the primary productivity by phyto-

~ 
I 
~ 
{ 

plankton (50% of the photoassimilated carbon) is in the form of 

dissolved organic matter. 
[ 

~ - 15. 
~ 

One-hundred and one stations plus three special stations (for a 

total of 486 cores) were sampled for total seabed oxygen consumption 

in the Lower Hudson Valley, in the NYB Apex and in the proposed 

alternate dump sites during the 12-25 August 1975 cruise of the 

FRS Delaware II. 

16. Compu'terizing, verifying, and analyzing MESA-sponsored seabed 

oxygen consumption data has been accomplished; results were pre-

pared for presentation at the ASLO/New York Bight Symposium of 

3-5 November 1975. 

17. Total aerobic and total anaerobic plate counts of sediment bacteria 

were obtained at stations in the Apex and in areas farther offshore 

for correlation with fin rot and seabed oxygen consumption data as 

a result of the FRS Delaware II cruise of 2-3 September 1975. This 

was a combined cruise with Dr. Joel O'Connor, who obtained sediments 

for Dr. Timoney of Cornell University for the study of antibiotic 

resistant types of staphylococcus. 
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18. About 500 sediment samples were readied for analyses of total 

organic carbon by the LECO analyzer method to provide ad-

ditional data for correlation with seabed oxygen consumption 

and groundfish distribution data. Dr. Parks of Lehigh University 

has agreed to complete the analyses by December, 1975. 

19. All existing groundfish catch data in the Apex were assembled 

prepa.ratory to reanalyzing for possible avoidance by groundfish 

of sediments containing appreciably more organic carbon than 

background levels. Trawling locations were mapped. Final analyses 

were postponed, however, pending receipt of the new total organic 

carbon data to be provided by Dr. Parks (#18 above) . 

20. According to a final report by Dr. Tietjen of The City University 

of New York, total population densities of major meiofaunal taxa 

in the New York Bight are well within levels that would be expected 

for the depths sampled, indicating that population densities are 

not depressed. 

21. According to a final report by Dr. Lee of The City University of 

New York, fewer Foraminifera were found in samples from both dredge 

spoil and northern parts of the sewage sludge dump site than in 

samples from other Apex areas, but not enough samples have been 

analyzed to justify statistical treatment. 

I 
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22. The surficial sediment characteristics data for four seasonal 

cruises in the Nev1 York Bight Apex, covering the period June 1973 

f- through April 1974, were received from Dr. Cok of Adelphi University. 

Bata from over 2,000 samples including % of oxidizable carbon, mean 

grain-size distribution, skewness and kurtosis, are being key-punched 

for data management and analysis. Preliminary reviews of the data 

indicate that "high carbon areas" may be defined as those areas con-

taining 2 or more percent of oxidizable carbon. Dr. Cok's final 

report, minus the very many pages of hand-written data, is forwarded 

as Appendix #1 to this report. 

23. We continue our acceleration and expansion of our ADP processing 

capabilities. MESA data reports on (1) seasonal sedimentary heavy 

metals burden (NYB Apex), (2) multi-year hydrography of the New York 

Bight, (3) benthic macrofaunal distributions and abundances in NYB-

Apex (March '74 cruise), and (4) surficial sedimentary characteristics 

(4 cruises) are in preparation and will be delivered to the MESA 

Project Office prior to or at the time of the December '75 meeting. 

Presentations-

1. McNulty, J. Kneeland. 1975. A Review of MESA-funded Benthic 

Ecological Studies being conducted by the Middle Atlantic 

Coastal Fisheries Center and by its Contractors. Proceedings 

of the Belle W. Baruch Institute for Marine Biology and Coastal 

Research. Symposium: "Ecology of Marine Benthos", 7-10 May 1975. 
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2. Thomas, James B. 1975. Seabed Oxygen Consumption in the New York 

Bight. ASLO, Dalhousie University, Halifax, Nova Scotia, 

23-26 June 1975. 

3. Thomas, James P. 1975. Seabed Oxygen Consumption in the New York 

Bi.ght (Discussions). lOth European Symposium on Marine Biology, 

Ostend, Belgium, 17-23 September 1975. 

4. Sindermann, Carl J. 1975. Effects of Coastal Pollution on Fish and 

Shellfisheries. ASLO/~SA Symposium on the Middle Atlantic Shelf 

and the New York Bight. New York City, 3-5 November 1975. 

5. Rosenfield, Aaron. 1975. Disease Problems of Shellfish on the Middle 

Atlantic Coast. ASLO/MESA Symposium on the Middle Atlantic Shelf 

and the New York Bight. New York City, 3-5 November 1975. 

6. Longwell, A. Crosby. 1975. Chromosome Disturbance and Mitotic Errors 

in Developing Mackerel Eggs Sampled out of the ~ew York Bight. 

ASLO/MESA Symposium on the Middle Atlantic Shelf and the New York 

Bight. New York City, 3-5 November 1975. 

7. Thomas, James P. 1975. Seabed Oxygen Consumption - New York Bight. 

ASLO/MESA Symposium on the Middle Atlantic Shelf and the New York 

Bight. New York City, 3-5 November 1975. 

8. Pearce, John B. 1975. The Temporal and Spatial Distribution of Benthic 

Macroinvertebrates in the New York Bight. ·ASLO/MESA Symposium on 

1-
the Middle Atlantic Shelf and the New York Bight. New York City, 

3-5 November 1975. 
{ 
Ii 
I 9. Murchelano, Robert. 1975. Fish Disease Studies in the New York Bight. 

ASLO/MESA symposium on the Middle Atlantic Shelf and the New York 

Bight. New York City, 3-5 November 1975. 
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1. MUTAGENESIS 

Methodology 

Improvements in egg dissection (blastodisc removal) procedures and 

in staining procedures have enabled us to process and study formalin-

preserved eggs which are up to thirty (30) years old and have enabled us 

to study eggs smaller than the one (1) nun eggs heretofore handled. The 

special photomicroscope was received,. has been setup and is now in use. 

Two technicians have been hired and trained; a third technician is yet to 

be hired. The methodology for staining long-preserved (formalin) eggs 

enabled us to make some preliminary comparisons as to relative levels of 

~. chromosomal aberrations in long-stored eggs vis-a-vis those taken during 

the 1974 Westward cruise. 

Work Progress 

Although newly-prepared slides have been photomicrographed, detailed 

studies have not as yet been made inasmuch as present project emphasis is on 

completion of the Westward samples. In this respect, additional slides 

from samples taken from the first 14 Westward stations were analyzed. For 

comparative purpose, two (2) 30-year old samples of another species (taken 

from Long Island Sound and held by Yale University), were studied. Eggs of 

a third species, taken nine years ago in the New York Bight, were analyzed 

also for comparative purposes. This Westward-related work was presented 

at the ASLO meeting. A detailed version of the manuscript will be sub-

mitted in the near future to MESA as its requested report on the genetic 

L. aspects of the joint West'\vard cruise. 
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APproximately 2,000 blastodiscs have been removed from equal 

numbers of fish eggs as a prerequisite for further processing. Such 

f removals permit the mutagenic study of eggs measuring less than 1 rom 

in diameter. 

Outline of Westward manuscript: 

I. Introduction 

A. Narine contaminants as mutagens; 

B. Genetic sensitivity of fish; 

-c. Special conditions of zygotic exposure in the neuston; 

D. Cytogenetic appraisals of genetic damage in developing 

fish zygotes; 

E. New York Bight as an opportunity to appraise effects 

of pollutants upon fish zygotes. 

II. Materials and Methods 

A. Cytogenetic processing procedures as adapted to the 

I. _ neuston i 

B. Resume of life history of the mackerel; 

c. Staining and pre-treatment methodology. 

III. Discussion 

A. Distribution of chromosomal aberrations and mitotic 

errors in finfish zygotes in the New York Bight. 

B. Relative incidence, between stations, of genetically 

unbalanced cells of fish eggs in the New York Bight. 

L C. Background rates of chromosome 'aberrations and mitotic 

errors for fish and their zygotes; 



r 
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L 

D. Problem of comparing error incidence in eggs at 

different developmental states; 

E. Fate of advanced fish embryos with genetically 

unbalanced cells; 

F. Genetic damage to zygotes as a parameter in the 

natural fluctua-tions of spawning success in the 

fisheries. 
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2. FIN ROT AND INVERTEBRATE DISEASE 

J-
\ 

A. Fin Rot Disease 

1. Entrapment studies with winter flounder in sewage sludge areas. 

Buoys provided by the MESA Project Office were placed at 

designated sites in the sewage sludge areas (test) and on the 

southern shore of eastern Long Island (control). To date, six 

exposure trials have been conducted with winter flounder 

(Pseudopleuronectes americanus) at the test site and one trial 

at the control site. Preliminary observations reveal that all 

fish exposed at the sewage sludge site either develop caudal 

fin rot or die. Caudal fin lesions are more severe in fish ex-

posed for a longer time; the number of surviving fish is smaller 

at higher ambient temperatures. Only one exposure trial was 

made at the control site; however, the condition and percentage 

survival of the trapped fish were substantially better than at 

I the sewage sludge site. 

2. Fin rot incidence in summer flounder from Sandy Hook Bay and 

Great Bay, N. J. 

During the period July 1 - September 30, 1975, a total of 

25 trawl collections in Sandy Hook/Raritan Bay and 8 trawl col-

lections in Great Bay were made to determine the monthly incidence 

of fin rot disease in summer flounder (Paralichthys dentatus) • 

I 
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of 320 summer flounder examined from Sandy Hook/Raritan Bay, 

f 
6 (1.8%) had fin rot. In Great Bay, 67 summer flounder were 

examined; none were found with fin rot disease. At this time, 

insufficient data have been collected to test the hypothesis 

that the incidence of fin rot disease in summer flounder in-

creases from May through October. Intensive sampling will be 

conducted in Sandy Hook/Raritan Bay from May through October 

of FY'76. 

3. Histologic studies of normal and fin rot flounder epidermis. 

Trawl collections of winter, summer, and windowpane 

flounder (Scopthalmus aquosus) have been made to obtain the 

required number of fish for histologic study of fin and somatic 

epidermis. Excised portions of the dorsal and caudal fins (with 

adjacent musculature) have been fixed in 10% seawater formalin 

and blocked in paraffin. The tissues will be cut, stained, and 

I examined when field activities have abated. 

4. Fin rot disease progression in laboratory-held winter and 

summer flounder. 

5. Fin rot disease contagion in laboratory-held winter and 

summer flounder. 

The aquarium facilities (tanks, etc.) required for conduct 

of the experiments planned have been acquired. A Polaroid MP3 

copy camera has been equipped with stroboscopic lights so that 

L diseased fish confined under water in enamel holding trays can be 

photographed. Initial photographs taken of fish underwater have 

demonstrated the feasibil·ity of this method in documenting gross 

L 
pathology and contagion. 



I ~ 

6. Fin rot disease in pelctgic fish from pound and Fyke net fishery 

in Sandy Hook/Raritan Bay. 

On July 23 and 24, a survey of the pound and Fyke net fishery 

in Sandy Hook/Raritan Bay was made to note how the traps were 

fished and what species were represented in the catch. Although 

the fishermen were highly cooperative and freely permitted biolo

gists to view the net emptying process, it was not possible to 

examine fish for prevalence of fin rot disease at the nets. Since 

most fishermen sell their catch at the Belford Fisherman's Co

operative, a visit to the co-op established our intent to sample 

dockside landings. Upon completion of training of a South Hampton 

College work/study student, the sampling of pound and Fyke net 

catches via landings at the Belford Cooperative will begin. 

B. Invertebrate Disease 

1. Collections 

Rock crabs (Cancer irrorat.us) f lady crabs (Ovalipes ocellatus) , 

and lobsters (Homarus americanus) were collected by otter trawl 

in Sandy Hook Bay and in the New York Bight MESA apex. Over 

1,000 animals were examined macroscopically for evidence of gill 

discoloration or blackening and approximately 300 animals were dis

sected for histological study of gills, hepatopancreas and hindgut 

(intestine). Several important factors were found to be essential 

for obtaining statistically valid data on fouling and discoloration: 



L 
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(1) scheduling collections just prior to molting cycles of 

host animals; (2) estimating the condition of aninmls to 

distinguish those which had recently molted from those which 

apparently had undergone the final molt of their life cycle; 

and (3) detecting normal changes in gill color (especially 

with c. irroratus) which occur during the interrnolt period. 

2. Epibionts 

Lobsters were found to show the least amount of gill dis-

coloration of all species studied; however, they were found to 

have an apparent amoebic infection possibly due to Paramoeba 

perniciosa Sprague, Beckett & Sawyer. Large gregarines, 

probably Porospora gigantea were found in the hindgut as were 

larval stages of tapeworms. Ciliates (peritrichs and suctorians) 

frequently were found on gills when specimens were taken shortly 

after molting. Many lobsters had large populations of sessile 

ciliates on their gills. Crabs, which were no longer undergoing 

ecdysis, had discolored or blackened gills. Rock crabs were the 

animals of choice for following progressive blackening during 

summer because their period of ecdysis occurs in the winter. 

Amoebic infections, extensive ciliate populations, and excessive 

sandy or gritty accumulations were present on the gills. Massive 

bacterial infections and diatom populations also were found on a 

significant number of rock crabs. Microscopic examination are 

continuing and observations will be summarized in the next 

report. 



3. BENTHIC MACROFAUNA 

In recognition of the fact that multivariate analysis is the goal 

of present macrofaunal studies, major emphasis during the past four 

months has been on procuring additional data and making it available in 

machine-readable form. Sorting and identification of samples from two 

more of the five seasonal cruises was accomplished and rnuch of the 

numerical coding of species and other ADP-preparatory work has been 

completed (see Table 2, page 25 updating the status of all benthic 

work)~ We now have seasonal data from at least 64 stations in the 

Apex -- at least one grab per station -- for August 1973, and January, 

March-April, and August 1974. 

We are also working up extra samples taken at the sewage and dredge 

spoil dump sites in Februa~7 and April 1975. The extra samples consist of 

two grabs per station at 25 stations in each ,of the dump sites. They were 

taken to fill in critical gaps between stations that were visited during 

the five seasonal cruises. We expect to be able to work up these samples 

during the next trimester. Ten of these samples from the sewage sludge 

dump site have already been sorted and identified. 

We have exchanged information with the MESA staff on how to set up 

I 
the benthic macrofaunal tape format and we understand that the approved 

format will be sent to us soon. We are prepared to supply the tapes on all 

macrofaunal data as quickly as possible after receipt of the approved format. 

L 
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Preliminary analysis of the distribution and abundances of benthic 

macrofauna as sampled during three seasonal cruises has been completed 

and reported in the MESA Atlas manuscript by Dr. Pearce, from which the 

accompanying statistics (Table # I )are taken. Species distribution can 

be thought of as falling into three broad categories: (1) A few species 

that occur regularly at many stations, often in great abundance. (Certain 

species exhibited marked consistency of occurrence, both areally in 

samples from one season and temporally in sa.1Uples from all three cruises. 

They can be categorized as widespread and abundant) . (2) A few other 

species that occur irregularly but often in great abundance. (Certain 

species exhibited "contagious" distribution, i.e., huge numbers of indi-

viduals of a single species occurred in some samples); and (3) A great 

many additional species that occur irregularly, at few stations, and in 

few numbers. Some few species, namely Tellina agilis and Nucula proxima, 

found in the second category were also in the first category, as il-

lustrated in the lists which follow: 

1 

1 
f 

t 

, .., 
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Table #1 

Numbers of Macrofauna1 Species in Samples from Three Seasonal Cruises 

Information 

Total number species 
at all stations: 

Average number of 
species/station 

Average number of 
individuals/station: 

Range, number of 
individuals: 

Number of species 
occurring at 50% 
or more of sampling 
stations: 

Number of species 
occurring at 40% 
or more of sampling 
stations: 

Number of species 
found at only one 
station: 

August 1973 

136 

19 

420 

1-4182 

6 

8 

37 

-18-

March-April 1974 August 1974 

136 141 

17 15 

293 174 

5-4378 0-1826 

5 3 

7 6 

35 36 



Nidespread and Abundant Exhibiting Contagious Distribution 

Rbyncocoel sp. Polydora caulbergi 

Glycera dibranchiata Spirorbis borealis 

Spiophanes bombyx Protohaustorius holmes 

Tharyx acutus Protohaustorius wigley 

Tellina agilis Parahaustorius attenuatus 

Lumbrineris fragilis Unciola irrorata 

Nucula proxima ·Tharyx acutus 

Lumbrineris tenuris Nucula proxima 

All of the widespread and abundant species were found in at least 30% of 

the samples, and by far the majority of them were found in more than 50% of 

the samples. The numbers per sample of individuals in the "contagious distri-

bution" category ranged from 25 to 4,200. The latter number -- a record to 

date -- was attained by Nucula proxima. Ne anticipate that scheduled co-

operative studies with CEDDA will contribute a great deal to an understanding 

of the underlying reasons for these distributional variations. 

Data management activities have included (1) proofing and correcting 

I a listing of the reconnaissance cruise data from which a final tape is being 

made, (2) species coding of the data from the April 1975' Outer Continental 

Shelf cruise (20-35 fathoms), and (3) species coding of the March-April 1974 

seasonal cruise. As mentioned above, we need the approved benthic macro-

invertebrate tape format in order to program all existing machine-readable 

data in acceptable form for archiving in EDS and for. cooperative multi-

variate analyses with CEDDA. 
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4. PHYTOPLANKTON AND PRIMARY PRODUCTIVITY 

Monthly survey cruises in Raritan, Lower and Sandy Hook Bays were 

completed in March 1975. Since that time, our entire effort has been 

devoted to entering our raw data into the MACFC data bank for subsequent 

analyses. Our input consists of 35 variables measured at each of twelve 

stations and at three to five depths as well on each month over a sixteen-

month period. All raw data except for that concerning species identification, 

I numbers, diversity and equitability of phytoplankton have been entered into 

the data bank. We are now in the process of editing, verifying and correcting 

this raw input and in correcti.ng the programming itself. Our species identi-

i- fication, counts, and diversity information will be ready for computerization 

and analysis in March 1976. In the meantime, we anticipate producing 400 

SYMAP's of the data as well as a rigorous statistical analysis looking not 

only at variability, its sources, confidence limits, but also interrelation-

ships of all the variables within a station, by depth, by month, and by year. 

Dissolved Organic Matter Released by Phytoplankton 

Extremely high quantities of photoassimilated carbon are released to 

the extracellular environment by phytoplankton in Raritan, Lower and Sandy 

Hook Bays. Values in excess of 100 rug C m- 3 hr-l are being found during 

11 
the sununer. 

I As a comparison, Thomas (Mar. BioI., 1971) found a high value of 

L 2.4 mg C m- 3 hr- l as dissolved organic matter (DOM) released from phyto-

plankton to occur in the highly productive estuaries of Georgia. Thomas 

(personal communication) has found DOM values up to 8 mg C m- 3 hr-l to 
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occur in Puget Sound, Washington, with natural populations of phytoplankton. 

Anderson and Zeutschel (Limnol. Oceanogr., 1970) found values in the range 

of 4 to 6 mg C m- 3 hr- l in the highly productive upwelling area off the 

Washington coast. Ignatiades (J. Mar. BioI. U. K., 1973) found DOM values 

of 1 to 2 mg C m- 3 hr- l being released from natural populations of phyto-

plankton in two scottish Sea lochs. Only in culture and only when stressing 

Skeletonema in darkness for 14 days followed by reillumination at 10,000 lux 

did Ignatiades and Fogg (J. Mar. BioI. U. Ke, 1973) find DOM values of nearly 

40 mg C m-3 hr-l. 

We have scrutinized our methods and we believe our values are real. We 

do suspect others may find similar values in highly eutrophic areas if they 

were to examine these areas intensively. We are presently drawing the data 

together for a manuscript. 

We are also finding that at certain times up to 50% of the primary 

productivity by phytoplankton (50% of the photoassimilated carbon) is in 

the form of DOM released to the extracellular environment. However, until 

our data analysis is further along, we hesitate to speculate on whether or 

not we are finding abnormally high values of percents of extracellular 

release (PER) for a highly eutrophic estuary. The expected average PER 

based on the literature should be less than 10-15%. 

5. SEABED OXYGEN CONSUMPTION 

. Our major effort since March 1975 has been to computerize and verify 

our data. We paused briefly for a cruise on the FRS Delaware II to the 

Lower Hudson River, N. Y. Bight Apex, Hudson Shelf Valley and proposed 

alternate waste disposal sites 12-25 August 1975. One-hundred one stations 
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plus three special stations (486 cores) were sampled with the multiple corer 

to measure total oxygen consumption by the seabed. Seventy-eight stations 

were occupied in the Lower Hudson Estuary and New York Bight Apex. Sixty-

four stations were part of our standard grid over the apex. Beyond the apex, 

five stations were salnpled down the axis of the Hudson Shelf Valley, twelve 

within the proposed alternate waste disposal sites (six within each site 

and six stations on the adjacent continental shelf). 

We have also submitted an extended abstract for a paper to be pre-

sented at the New York Bight Symposium to be held at the American Museum 

of Natural History in New York City, 3-5 November 1975. 

6. MICROBIOLOGY AND CHEMISTRY 

A microbiology sampling cruise was completed aboard the R/V Delaware 11_, 

in the Bight; on September 2-3, 1975. This was a combined cruise with Dr. 

r J. O'Connor who obtained sediments for Dr. Timoney of Cornell University for 

the study of Staphylococcus antibiotic resistant types. 

Sediments were obtained from offshore stations, areas NB-l, 2D-2 

(control areas), stations previously monitored for the fin rot study (dis-

posal areas) and from 32 stations along 2 east-west transects (30-40 numbered 

series). Both total aerobic plate counts and, from one transect, total 

anaerobic plate counts were obtained. The counts were done in order to deter-

mine any correlation of bacterial nmnbers in sediments with differences in 

I 
benthic respiration (02 uptake) observed by Dr. Thomas during the 12-25 

l- August cruise, along the same transects. 



Some of the sediments were plated aboard the vessel in order to deter-

mine effects, if any, of immediate plating of sediment samples as compared 

f with plating later at the Laboratory, and to help solve problems of doing 

onboard microbiology. Anaerobic counts tended to be a little lower when 

plated aboard ship and except for 1 station aerobic counts did not vary 

greatly. However, the number of samples plated aboard was limited. Other 

microbiology performed was as previously reported under the fin rot study, 

except that fecal coliform counts were not done because of the increased 

load' for plating the 32 sediment samples. Although analysis and com-

parisons have not been completed, results from the fin rot stations compare 

to those of a year ago, except for a tendency for lower plate counts this 

year. 

The aerobic and anaerobic plate counts on the sediments from the two 

east and west transects generally follow the same pattern observed in 02 

uptake along the same transects in the benthic respirometry studies, that 

is, higher counts in the sewer sludge and disposal areas with decrease in 

numbers as one approaches the peripheral areas. Variability in the plate 

counts does exist, however. 
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IV. MESA DATA REPORT 

Accomplishments 

The current state of processing of each data set of each MESA cruise 

is shown in Table 2. The table is arranged chronologically by cruise and 

location. It identifies the types and numbers of samples taken and their 

disposition including subsequent analyses and data processing. We welcome 

suggestions as to how the table might be improved, and hope that it provides 

the. MESA Project Office with an improved overview of the entire MACFC/MESA 

effort. An "x" in a column shows that data in that category has been col-

lected or.that the indicated activity has been completed. A blank in a 

colLmm indicates either that an entry is not applicable or that the subject 

activity has ndyet been completed. 

The Center's new terminal, which is known as the COPE 1200 Batch-Mode 

Terminal, provides electronic access to the computer at Fort Monmouth, N.J., 

an IBM 360/65. The terminal consists of central processor, card reader, 

and line printer plus a UNIVAC 1701 verifying punch. The central processor 

contains 4,000 l2-bit words of memory. The card reader, capable of handling 

up to 150 cards per minute, transmits data via telephone lines to Fort 

Monmouth. It employs a 208B Model encoding and decoding system. The line 

printer prints data at a rate of 300 lines per minute. The verifying punch 

functions on-line as a card-punch machine, and off-line as a key-punch 

r 
L 

verifying machine. It can punch cards at a rate of 20 cards per minute. 

Plans for future development of the terminal include, tentatively, addition 

of a pen-plotter. 



TABLE 2. DISPOSITION OF BENTHIC s.D,MPLES AS OF 31 OCTOBER 1975 

Purpose Investigator #I Samples, 
Fin,al 

# Analyzed Contract Log Sheets 
Archived Tape to Scientific and # # Grabs/ Total ROSCOP or Subsanples, 

*' 
#I (Chern. er Report Prepared for Ii Machine Data Tape 

Publications Vessel/Date Stations Station # Grabs Discipline Edited Report SYMAP Taped Edited at EDS CEDDA Location FORM or Cores Sorted Identified Sedim. ) Received Keypunching Keypunched Listed 

Historical Corps 26 1-23 187 Pearce 187 187 187 187 x X x x x Data Study 
Aug. 1968- (Apex) 

Dec. 1971 

Atlantic Twin 
5-14 June 73 8 20 160 265 265 265 x x x RECON x Pearce 265 x (Apex) 21 5 105 

265 
26sY Grieg 265 246 x x x 

Cok 265 265 x 
Tietjen 265 x' 
Small x 

174 x x Albatross IV 1st 64 5 320 x Pearce 320 174 174 x x 
2-6 Aug. 73 quarterly Grieg 320 107 107 x x x cruise Cok 320 320 x 

(Apex) Tietjen 320 x 
Small 2 x 
HydrographyJ x x x x x 

Oregon II 
20-25 Oct. 73 2nd 93 5, 465 x Pearce 465 10 10 x 

quarterly Grieg 465 107 x 107 x cruise Cok 465 465 x 
(Apex) Small 2/ x 

x x x x Hydrography- x x 

Albatross IV 3rd 103 5 515 x Pearce 515 64 64 
22-30 Jan. 74 quarterly Grieg 515 107 x· 107 x cruise Cok 515 515 x 

(Apex) Small x 
Thomas lSoY 180 180 x x x x x 
HYdrographyY x x x x x x 



TABU 2., (continued) 

Vessel/Date 

Oregon II 
22 Mar.-3 Apr. 

74 

Venture 
21-30 June 74 

Delaware II 
26 Aug.-5 Sept. 

1974 

Delaware II 
2-15 Dec. 74 

Delaware II 
12-24 Feb. 75 

Purpose 
and 

Location 

4th 
quarterly 
cruise 
(Apex) 

Alt. Dump Sites 
(DUPI) 
North 
South 

5th 
quarterly 
cruise 
(Apex) 

Seabed Of 
Cons1.l.'l'.ptJ..on 
Apex 

Sludge 
dtmp & 

vicinity 

Alt. Dump Si tes 
(DUPI) 

North 

# 
Stations 

103 

33 
36 

103 

63 

24 

38 
6 

6 

# Grabs/ 
Station 

5 

1 
1 

5 

2 

1 
1 

5 

Total 
# Grabs 

515 

69 

515 

48 

30 

ROSCOP 
FORM 

x 

x 

x 

x 

x 

Investigator # Sa..'11ples, 
or Subsamples, 

Discipline or Cores 

Pearce 515 
Grieg 515 
Cok 515 
Small 
Thomas 
HydrographyY 

240 

Pearce 69 
Grieg 69 
Grain size: 
AOML 69 

Pearce 515 
,Lee 
Heavy metals 515 
Grain size 515 
Small 
Thomas 
HydrographyY 

30eY 

Thomas 
Hydrography21 

240 

Pearce 48 
Heavy 11',etals 48 
Grain size: 48 
Parks 
Foehrenbach 3aY 
Exxon and Duedall 
HydrographyY 

12Y 

Pearce 30 

Final 
# Analyzed Contract 

# # (Chern. or Report 
Sorted Identified Sedim. ) Received 

64 64 
107 
515 x 

x 
245 
x 

69 69 
69 

69 

102 78 
x 

Storage 
Storage 

x 
300 
x 

241 
x 

10 10 
Storage 

'x 
x 

30 6 

-2.~~ 

Log Sheets 
Prepared for 
Keypunching 

x 

x 
x 

x 

x 
x 

x 
x 

x 

If 
Keypunched 

107 

245 
x 

69 

78 

300 
x 

241 
x 

6 

Machine 
Listed 

x 

x 
x 

x 

x 

x 
x 

x 
x 

x 

Edited 

x 
x 

x 
x 

x 
x 

x 

Data 
Report 

x 

x 

x 

x 

x 

SYMAl? 

x 
x 

x 
x 

x 
x 

x 

Taped 

x 

x 

\!l\;;~~~~~~.,._,,,.,,[!!. ~~!R~R~~~.!f!!.',!!, ,!!;i,~!'J!~~"~~~~~III!l~~!Il~"~~!!!!ll!li.~,~"",~, ,,,,,,.'/_',,::~!l!l'i"'I!!,.'Cf\~,, .~~!P'~~II!'\'!!!Ii'1!I--""",-""""""'''''''----'''''''-~~ i9 - *,,6 Ca iV," A¢', 9iA '" k- :' AA, g:,)(tt.~~.'%A:M;f$$.~'*!¥:*At#~~P·"@@.'""¥@:.v;,~,:.¥)~*m~4;*l ".~iF~*;b¥;M;A!gM>~;:;1J41,,;;M;:tW~*;~h%Q;;;;J(~'l_?W9#~ >~; -F~.,#:Q· I ,,<**%., 3 " 

i 
l. -

Tape Archived Tape to Scientific 
Edited at EDS CEDDA Publications 



T.A.BLE -;.. , (continued) 

r- Final 
i Purpose Investigator # Samples, # Analyzed Contract Log Sheets 

Tape Archived Tape to Scientific 
Prepared for # Machine Data 

and # # Grabs/ Total ROSCOP or Subsamples, " # (Chern. or Report SYMAP Taped Edited at EDS CEDDA Publications Tt 
Listed Edited Report 

Vessel/Date Location Stations Station # Grabs FORM Discipline or Cores Sorted Identified Sedim. ) Received Keypunching Keypunched 

! 
L , 

Delaware II North 6 5 30 Heavy metals Storage 
12-24 Feb. 75 Grain size Storage 
(continued) Thomas 24 24 x 24 x 

HydrographyY x x x x 
Exxon lY 

x 

South 6 5 30 Pearce 30 30 6 x 6 x x 

Heavy metals 30 Storage 
Grain size 30 Storage 
Thomas 24 24 x 24 x 
HydrographyY x x x 
Exxon 1Y x 

Lower Hudson 
Estuary 10 Thomas 40 40 x 40 x 

HydrographyY x x x 

Hudson Shelf 7 Thomas 28 28 x 28 
Valley & HydrographyY x x x 
vicinity 

Delaware II Outer 60 5 300 x Pearce 300 60 60 x x X 

23-30 Apr. 75 Continental Heavy metals 300 Storage 
Shelf (OCS) Grain size 2 300 Storage 

Hydrography-'" x 

Dredge Spoils 25 2 50 Pearce 50 Storage 
Dump Heavy metals 50 Storage 

Grain size 50 Storage 
HydrographyY x 

Kelez Long Island 59 5 295 x Pearce 295 Storage 
28 May - Near Shore Heavy metals 295 Storage 

2 June 75 (LINS) Grain size 295 Storage 
HydrographyY x 

,¥MP4t$ ; 
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TABLE 2. (continued) 

Vessel/Date 

Delaware II 
12-24 Aug. 75 

purpose 
and 

Location 

Seabed 02 
Consumption 
Apex 

Alt. Dump Sites 

North 
South 

Lo'""er Hudson 
Estuary 

Hudson Shelf 
Valley & 
vicinity 

Analyses not funded by MESA. 

# 
Stations 

69 

6 
6 

78 

11 

# Grabs/ 
Station 

Total ROSCOP 
# Grabs FORM 

x 

Investigator 
or 

Discipline 

Thomas 
HydrographyY 

Thomas 
Thomas 
HydrographyY 

Thomas 
HydrographyY 

Thomas 
HydrographyY 

# Samples, 
Subsamples, 
or Cores 

276 

24 
24 

312 

44 

Temperature, salinity, dissolved oxygen, percent saturation of oxygen and sigma T of bottom water. 

# # 
Sorted Identified 

1/ 
2/ 
3/ 
l' 

Some subsamp1es delivered 11 Nov. 1975 to Dr. Parks at Lehigh University for organic carbon analysis using the LECO analyze~. 
Dr. Foere~bach plans to determine chlorinated hydrocarbon residues such as PCB's and DDT, and possibly other contaminants 

(information from Dennis Sulliv~~, 12 Oct. 1975. 
Exxon has reported to MACFC the results of analyses for heavy hydrocarbons 15+), and Dr. Duedall has incorporated results 

of analyses for carbon and nitrogen in a manuscript submitted last June to J. Walter Poll. Contr. Fed. 

# Analilzed 
(Chem. or 

Sedim. ) 

276 
x 

24 
24 
x... 

312 
x: 

44 
x 
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First 
Contract Log Sheets 
Report Prepared for # 

Received Keypunching Keypunched 

x 276 
x x 

x 24 
x 24 
x x 

x 312 
x x 

x 44 
x x 

Machine 
Listed 

x 
x 

x 
x 
x 

x 
x 

x 
x 

Edited 

x 
x 

Data 
Report SYHAP 

x 

Taped 
Tape 

Edited 
Archived 

at EDS 
Tape to 

CEDDA 
Scientific 

Publications 



Data handling efforts have been directed toward four sets of benthic 

data: RECON, 1st and 5th quarterly cruises, and OCS. The RECON set was 

carefully edited and now stands ready for programming to the MESA tape 

format, which was finalized just prior to writing this report. The 1st 

and 5th quarterly cruises are in process of being edited. The OCS data 

were keypunched and machine-listed. 

A computer specialist from the N~WS Central Office devoted over two 

weeks at Sandy Hook to assist the benthic project with programming. The 

RECON program was debugged, and a new program was written which sum-

marizes the data by year, shows the average numbers of species and indi-

viduals per station, and the maximum and minimum number of individuals. 

The program also J.ists each species by number of occurrences of each in 

ascending order, thus permitting separation of groups of species that occur 

at 50%, 25%, etc., of all stations during an entire yeare 

A cOdi.ng form to accept fin rot data was developed in cooperation with 

the MESA Project Office. About 15% of the available data have been trans-

ferred"to the forms and keypunching will begin when a more substantial quantity 

of data have been transferred~ Entries include latitude, longitude, depth, 

temperature, direction of tow, species, total number of fish, number of diseased 

fish, the name(s) of diseased fin(s), and whether the disease is deemed 

active or inactive. Eight species have been included to date: winter flounder, 

summer flounder, windm.vpane, fourspot flounder, striped bass, weakfish, blue-

L fish, and yellowtail flounder. 

considerable thought was given to how the mutagenesis data can best be 

handled, but as yet a standard format has not been developed. 
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Forwarding Dates 

Despite significant gains in ADP capabilities and the best efforts 

of project personnel, we must revise previously-submitted forwarding dates 

of tapes for archiving by EDS and for multivariate analyses by CEDDA. The 

following schedule reflects changes that appear to be attainable in the 

light of expected continued improvement of our ADP capabilities: 

Data Set Data Report Tape 

RECON 30 Nov. 1975 31 Dec. 1975 

Aug. '73 Cruise Completed 31 Dec. 1975 

Aug. '74 Cruise Completed 31 Dec. 1975 

Jan. '74 Cruise 31 Jan~ 1976 31 Mar. 1976 

Mar. '74 Cruise 29 Feb. 1976 30 Apr. 1976 

Oct. '73 Cruise 31 Mar. 1976 31 May 1976 

Time devoted to ADPActivities 

We can identify several blocks of time that have been devoted exclusively 

to ADP activities as follows: 

Data 'Handling Person/Weeks 

Benthic Project 11 

Fin Rot Project ................................ 3 

Progranmling ............... '......................... 4 

r Key-punching ............................................ . 2 

ECM Operations 1 



I r-

Although unfunded by MESA during this trimester, both Dr. Thomas 

and Mr. O'Reilly have devoted large amounts of time to preparing their 

data for keypunching, editing machine listings, and obtaining SYMAPS. 

They are at the stage of havi.ng edited and corrected machine listings of 

the bottom water hydrographic data, and of the primary productivity and 

seabed oxygen consumption data. They have obtained many SYMAPS of the 

latter data set. One full-time aid has assisted them with data handling. 

-31-



I 
i . 
i. 
t 

i 
~ . 

I 
! . 

APPENDIX 1 

-32-



" 

',' 

... ,-

1 . ~ '. .......... 

-" 
........:. : 

. , 
I 
! 
I 
,~ 

.. 

" 

'" Surficial Sediments in 

/-

. 

the New York 

/' 

'. 

, . 

-' 

Bight Apex 

'Anthony E. Cok 

p.le q iii ~J. 
NOV rl 1976 
~nCQ Me Nul~ 



1j.,/ I . 
= 

I . 
I 
f 
I r 

i 
« . 

Surficial Sediments in the New York night Ap6x 

Introduction 

This report is directly concerned with the variation 

in certain parameters of the surficial sediments collected' 

in the New York Ei~ht Apex over a per{od of two y~ars. Short 

~hleger corer liners were ·inserted in the relatively un

disturbed top ten c~ntimet~rs of se~iment collected via Smith-

McIntyre grabs at approximately 103 stations. Individual 

'samples per station ranged from 1 to 23 with the result that 

certain stations (e.g. central dumpsite flank of Christiansen 

t- Basin) are represented by more than sixty samples while 

J 
I 
(.-

others are represented by 5 or fewer samples. Total number. 

of samples obtained for this study exceed 3000. 

The basic purpose of this in~estigation has been to explore

the range'or variability of six major parameters of the New 

York Bight Apex sediments in order a) to ascertain the possible 
'-....-- . 

variation in Benthic organisms associated with these sediments 

! and b) to determine if temporal variation in sediment chara

cteristics exceeds geographic variation. It is obvious that 

navigational variability or care in handling sediment samples 

on deck of each individual ves~el is beyond the control of 

this investigator. 

This report-does not consld~r the range in variability 

of all the parameters of all of the sediment samples analyzed. -
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~his type of information cannot 6e quantitatively handled by 

an individual investigator because the po~sible combinations 

of sample para~eter and station locatibns {which varied from 
( , 

f cruise to cruise) must be analyzed via a computer larger than 
r 

l 

any presently accessible to this investigator~ At this time 

numerical data d~rived from analysis of the samples and a 

consideration of the possible meaning of a rough hand plot 

of the data from one of the cruises will be presented. 

Sample Preparation 

Samples were received by the investigator in short plastic 

corer liners capped a t both ends. lfuen recei v,ed the samp,les 

were frozen but subsequently they were thawed to facilitate 

analysis. As a means of avoiding operator bias or selectivity 

the samples were analyzed on a random basls. The chief 

investigator had the sale responstbility'for compiling an~ 

collating the data although a large number of individual ' 

technicians were involved in the ~asic handling and analysis 

of the samples. Six parameters were selected ~s having the 

greatest overall value in relating to benthic organism variety 

and size. These \vere: 

a. 

c. 
d. 
e. 
f. 

~ydrogcn peroxide digestion of organiSS 
'(ie. oxidizable organics) 
graphic mean grain size 
m0dian grain size 
inclusive graphic standard devi~tion 
inclusive gr~phic skewness 
graphic kurtosis 
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.-::: .. :~!1 .. ,il pr~~~X~~~.t:~ :~i~{~.~ y.r~~: .:' :~~~~J? l.~: .Fq~:~~:~~.~ ~~?o~" _.~~ ~~,o;np.0~~fcte 
_ • ·...w .... _ •. _ "_ .......... ...- _ ._ ... "' ........ 

of the top 4' centimeters ,of sediment was drie.d .to a constant 
• • - • • ' .. ..... _. • ... -. ~ • •. - -' - ... ~ .: ~... • _.. ..... :-' .: ... • .- -. ..... - ~ - ~ '-.. ,.:: .... :-:. ~-r. ~ 

\.,eight at 60° C.. It .was p~aced . .ir: ~T,l:.50~ m.~~~_e:z;_l.eJ~!ll~yer flask 
• - ' .. -- -- -. --"-' .. --- -. .. .• • ............. _.' 4....-·._.=. • __ ... _ • .:... •.• _,.' ~'': .. ",._ _ .": ~ ~.~._::":........ -.:_:~~::. 

and covered by 2 centime_texs of .30% H202 swi~led ~.:.n .~n.t.crval:.s 

of several hours- over a, twenty, .. fQll.l;" ... ho_t!r .p~r~0<:1.~ _ .D_is_~i:lled 

water was added and the resultant supernatant yerycaref~lly 

siphon.ed.~ .. _A~~~~_ drying I .. a~?~~~~~=~'3r~l~~. ~,~; 3:~ ~,~/~2:~2;(~\~as added 

for an additional 24 hourse Distilled water was added again 

and the supern~~a~t siphoned. The sample was redried 'to· a 
~~~.---,- ~.- ~ "'--~~------'---..... ------., 

constant .. \veight~.~t 60 0 ,C._~nd_ the .. per9~n.~~g<?_Q~ ~9-t~r~al lost 
- .~ .- , - _. - -. '. . - -- - ..... ' " -- .- - -: '." ...... -.r'._ -,. - _ _ -::._ .. -:-.-':" .......... -~ .-=: .~ ~-...... :.: 

- - ,-' __ ... .....:, __ A--..:;'_ ... 

Grain Size Distribution::: _. ____ ~ ,:', 
- -... -... , .. :., - ... -~-

:...--..' ~ ? ~o19·-gr~ ,,,. sample. was .prepar~<1,~?y', imrn~rs~l!g., ~ t in 

9 .. 4% CalgS:>!l~' s.(?'~:\lt~_<?~ .fo~c:; twc?p·~:r· :~?~E~ ~?ur§ . .! _, '!'9~~rd :t~e ___ ~~d of 
. . .. 

this. period ___ :!:h~., . .samp~~_ was. s~bj~~ted_ t.o~~gw_ ~eve~:. s~~~~_~~cation 

to_· faci}'~t_?t~_~ disruptiol). o~ the 1es$ teI.199io~s agglom~rates ~ 
. . 

After careful decantation distilled water was addefr and 
- - -- .-

L sonification'p~rformed again. After decantati?n the, sample was 

placed in an oven until most of the remaining water had 

evaporated. A. sl_~g~tly damp. sample .was. ,~.~.~~.ful~y removed to 

r 
i 
( 

I 

r 
be processed by a Rapid Sediment Analyzer (R.S.A:)' it Adelphi 

University. Knowing the initial weigh~~of a sample is not 
~ . '-".- .. _--

necessary wi~h an R.S.A. becau~e the machine automatically 

measures the relative weight of each sam~le as it is processed. 
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o Final particle size values are given as settling diameter 

values (Psi) - a more realistic value than sieve sizes 

t-

r, 
~L 
J 

l 

which often do not reflect the true grairi siz~ of the 

particle measured but only the length of the two shortest 

axes. For example a mica platelet and a quartz 'grain 

may remain in the same scree~ but these two particles would 

have remarkably different hydraulic characteristics in 

a natural setting. 

The cumulative frequency of oC,currence 'vas plotted 

against grain size measured both in the Wentworth s~ale and 

by particle diameter. The <?umulative frequency curve plot-t~d 

on a probability scale provides the "shape" values which are, 

compared to a tl norma1 distribution H
• A norma~ distribution 

on,a probability scale plots as a straight line;' thus, any 

deviation from normality caused by a sediment composed pf 

two or ~ore-populati9ns results in an inflection in the 

curve (Moss, 1972). This ~ethod makes it possible to analyze. 

for bimodali ty of tri-modality, normally an imp--?sst,!?le

procedure with non-probability scales .. Sediment statistics are 

derived from the cumulative frequency curve. 

The grain size, expressed in the Weritworth scale, is 

given in $J (phi) uni ts', where f1 := -log 2 d, and d :;:: particle diameter 

in millimeters (Folk, 1968). The statistical parameters of 

importance are the mean CP), the median (Md~), thc coefficient 

of sorting or thc standard deviation (dP), the skewness (Sk) and 
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-tho. kurtosis'. _(k.>-. The formulae used in these ,calculations 

were: 

.;, -.. ' 0 

o 

o 

o 

'. - .. ~ .. 

mean fJ·~.-:· '~ 

,) - . 

sorting 

skewness. 

kurtosis 
. , . . .. 

· · 
· · 

k 

... ---".: .::;.;, ; 

• • of''' •. ~ - --~ .... ". ... 

f 8 4 + $15 0 == ff 16 . :~. _.' ~ 
3 

.084 - ~16· 
4 + 

. ": -- .- ...-- .. : --
yJ95 - %5 

6.6 

~84 + ~16 - 2f150 _ +_ .095 +' ~5 - 2gS0 
2 (fI84 - f116) 2 UJ 9 5 % 5) ----

f595 - f55 
2.44 (f175 fJ25) 

These' sediment parameters derived from grain size distr~butions. 

I' are. used as follows. The mean' .(J!) describes the "effective" 

1-
0'\ ......... . 
\)} 

I 
l : 

I· 

f 
t 

J 
~i 
~ 

L 

size' of the sample in that it is a measure 6£"- the most· pre~;:::: 

dominant: grain size· in the' t'otal- sample.~:·.-. J! 'is' ·u·sed·:'i:n::n:t0s.t= 

: o.f:,.thc-.. sedimenttrah:sport·~equations. to' obt·a-tn.~, an""' .-a·ppioxiina.tion. 

of the-current-velocity ~equired to ini~i~temov~mentoThe 

sortin~measure V~)-indicates. how.w~ll-sorted. the particle 

sizes are'in a spec~fic sample. If most of the particles 

are the. same 'size', . as" for example in a sample. of· Jones Beach' 

Sand·, the sample' is said to be well sorted. 

,~ide range of particle sizes, the sample is ·said to be poorly 

sorted. Therefore the parameterO'fJ provides an indication of 

the range of conditions that can exist ,in the transportipg 

fluid (range of velocity; de~ree of turbulence, et~.) to cause 

a specific amount of sediment movement. Quantitatively:' 

.. -- tr]1 ;::: 0 to 1.1 
_ ~ p .= 1. 1 to 1. 6 

dJ5 > 1.6 -

Sample is \VeIl sort·ed'.-' 
Sample is moderately sorted. 
Silluple is poorly sortedo 
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The, skcHncss measure (Sk) is also an indicator of the 

amount of sediment transport that can be expected from a current 

veloei ty determined by using fI. 'tmen Sk>O I t~e sediment 

distribution is skewed towards the finer ~aterial which~ , 

being smaller in size than the mean particle siz~, is also' 

susceptible to transport under the ~ current velocity. When 

Sk<O, the sediment dist~ibu~ion is skewed toward the coarser 

material which under the ? current velocity is less susceptible 

" to movemen t e 

The following discussion does not attempt to d~scribe 

the ~otal variation of sediment parametets in the New York 

Bight Apex but merely to provide baseline information 

derived from samples from one cruise very early in the 

sampling period that can be used for comparison with data 

from subsequent cruises. 

Organics %C 

·Map I illustrates the variability of digestible otganics 
<'-.J-

in the N~w York Bight Apex in early 19730 Previous studies 

of organics in this area utilizing similar preparatory methods 

served to demonstrate that a value of 2% C appears to be a 

"normal tl level of organic mat"erial in the sandy ,sediments that 

dominate the coastal 'areas of New Jersey and Long Island. 

Percent organics rapidly increase toward the central 

dumps! te and Chris tiansen Basin. '. Values of C incrc(lse beyond 
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17% C in the central basin and the upper end of the Hudson 

Cross Shelf Valley. It is however, virtually impossible to 

separate the effect of introduction of digestible organics 

via human ac~ivity such as the dumping of sewage waste from 

the natural tendency of fine grained sediment which are 

naturally enrich~d in organic detritus to collect or settle 
, , 

in these central depressions~ 

Graphic Mean 

The graphic mean is the best graphic measure for 

demonstra~ing grain size variations over a wide ~eographic , 

1_ area. Mean size as illustrated in Map II demonstrates that 

'the ~verage particle zone of sediment in the ,Ne~ York ,Bight 

varies primarily as a function of water d~pth with finest 

sizes' (4 f5 or finer') concentrated in the basinal or channel 

areas. Coarser sediments flank these areas with anomalously 

coarse"material present in the ar~a commonly known as the Cellar 

Dirt dumping' zone. 
""", 

Median diameter (Map III) is the most commonly used grain 

Size measure. It is easiest to determine although it is 

unaffected by variations in the coarser or finer fraction of 

a sample. A comparison of Maps II and III serves to demonstrate 

that variation in median size is consider~bly less intense than 

L variation ,in ,t~e graphic mean. ,Median size might well serve 

as a general indication of the, ene:rgy level required to main

tain sediment of a certain 'size in certain areas of the New 

-40-



fA 
I \q".it/ = 

York Bight Apex. The mean size however more clearly reflects 

the overall pattern of sediment dispersal as a function ~f 

dep~h current velocity a~d slope within the depositional areas. 

Inclusive graphic standard deviation is the measure of 

sorting of ~he sedjment in the New York Bight Apex. It is 

by far the most useful grain size parameter' for demonstrating 

the extent of equilibratio~ of sediment to the curTent flow 

. regime. The only area in the Apex that demonstrates very 

poor sorting is o'n the western flank of the Christiansen 

Basin (l,la'p IV). The greatest interval variation in sedime~t 

1_ particle sizes in this ar~a where a sorting coefficient 
~ 

1-

t . 

I 
f 

o 

greater than 2% exists is indicative of a lack of response by 

the surficial sediment to modification by bottom currents. 

This· ~ay be due, in part, to a continued influx of mixed 

particle sizes. Areas well to the east 0'£ the basin and. cross 

shel~ valley are moderately sorted while the coaital areas 

are poorly sorted. 

,-. 

Inclusive graphic skewness (Map V) illustrates the areas 

in the Apex where sediments with an excess amount of finer 

(a + value) or an excess number of coarse particles (a - value) 

exist. It is in~ere~ting to note that the few ~reas where a 
. . 

plus value dominates are on topographically high areas and 

areas with excessive coarse material are either in or 
. . 

adjacent to tqp~graphically low areas. Tn all of these areas 

the surficial sediment is far from equilibrium with the 
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depositional ollvironment. 

This fact Is also demonstrated by Map VI which illustrates 

the graphic kUl'tosis of the Bight Apex sediments. The dominance 

of kurtosis vuluGS less than 1.00 or Platykurtic' sediments (p) 

demonstrates that even the central po'rtion of the' sediments are 

somewhat poorly sorted in rel~tion to its tail portions. 

Only the very leptokurtic . rtreas (L) contain sediments that 

. are sornewha t b(, t ter sorted in the central portion. It' is 

also a fact thnt ~trongly Platykurt~c sediments are often 
. 

bimodal oi madll up of two or more populations of sediment. ·This 

may clearly be the case in th~ south ceritral L area where 

ample dumping in the recent past may hav.e intro.duced parcels 

of sediment th<1t have no uniform central grain size .. 

The brief desc~iption of the variation of the six 

param~ters' selected to illustrate sediment characteristici in 

the New Y9rk 'Bight Apex by no means is meant t6 be an 

exhaustive or complete ev'aluation of these parameters .. ' The 
. . 

discussion only serves to introduce these parameters so as to 

provide a baseli~e description of the variation .. An exhaustive 

evaluation of these values can only come after machine plotting 

of these parameters for all the available stations occur. 

" \ 

A precis.e interpretation of the variabili ty of these 

factors cannot b~ made with·h~nd drawn maps since too much 

subjective evaluation is p~ssible. The investigator is lookin~ 
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'foward to a compilation of such maps f6r an insight into 

the subtle variations that can occur in sediments at one 

station over a period of a few months to several years. 

l 

. ' 

, " 

\ 

L 
? 
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Btations.' If more precision wa.s desired (plus or minus 20 % of the moan), an 

unwieldy nwnber of samples (more than 30) .. muld be needed. ~lo chose to restrict 

the number of s.unplos examined per station, therefore, to threeo 
, I 

J.iETHODS 

All samples i-lere taken 'Hi th a Smith-McIntyre grab. The meiofB'JllUl. were sub-

sampled by inserting a 2.5 cm plastic core tube into the sediment ne~ tho 
I 

center of tho grab to" a depth 'of 5 em. ,}'ormalin containing 2 ~ Rose }3engal 

was addsd, and the sCUllple placed in a labelled jaro 

In the laboratory, the volume of the samples ""las noted e The samples 'Here 

. wa.shed through a set of tTro sieves, the larger one rn. th a mesh opening of 0 .. 500 

rom and the smaller one with a mesh opening of 0.074 'mmo Anijl1aJ.,S w1<,ich passed 

'through the larger sieve but which were retained on the smaller sieve i'TOre 

regarded as meiofaUna. 

We completed analYsis of one more of the reconnaissance stations (Station 3), 

and when tho data on meiofauna density variability at thEa station agreed with 

that from tho three prior stations studied, we decided to initiato the more in-

'tensive phase of the stuqyo 

We obtained preliminary data on sediment distribution in the Bight from Dr .. 

Anthony Cok of Ad6l1)hi Uni versi tyo Unfortlll1ately, sedimentary data for a 

relati vely large number of stations established in tho HESA samoling grid system 

'Wore not available to us at the timeo Therefore, the bases on Hhich HO established 

tho stations to be studied in more dotail'Jore position L~ the Bight apex and tho 

time necessary' ,for samplo analysiso rlith the level of teclmical assistanco availablo 

to us, 'We decid~d that a maximum of ten stations could be adequatelY studied. 

These stations are indicated in Figure 1; tlley are SY}~p st~tion n~~bcrs 4, 7, 10, 

16, 25, 32, 33, 36, 39 and 530 We had original~ intended to include somo stations 
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far removed from th~ sewage sludr.e and dredge spoil dump a:ttos (such ru3 SIHAP 

stations 9h, 76 97, etc.), but for reasons unknOvTn to us, many of these 8i tes 

'Wore' Dot saIn?led on ill of tho NOAA cruises in the Bighto Furthermore, many of 

the samples had become diied out by the time we received them. Amongst all of 

the samples taken, it was not easy to find ten stations for ,-[hich there were at 

'least three good samples for faunal analysis •. 

. ....,. . RESULTS 

The' faunal"a.na.1yid:.s of tho fourth station· examined for sample variability, 

ptation 3, taken on. 6 d'une 1973 by the ATLANTIC T\m~, is given in Table 10 Since 

these data. add nothing to what is already covered in our Quarterly Report of 

March 1974, nothing more -rdll be said of. themo 

------- . 'The "-'PdPul~tion densl ties of- the. ma.1.or meiofauna taxa identified from scunples 
J,, ___ ;'~ __ "'. _ ~ ___ , _.:.. __ .. :--. " " 

-taken at SYHAP stations" 4,- -7; 10 ,~-16, -2"5.9 32, J3, 36, 39 cmd 53 in August 1973 

-(Albatross IV), J21luary 1974 (Albatross IV) and September 1974 (lli12:rTare) are given 

in Table 20 The poPUlation levels of meiofauna at all 10 stations are well wi thin 

-the range no~a11y found in subtidal regions of similar depth (Hoore 1931; l-lieser 

" . 

1960; McInt~ 1964), and appear to not differ from the levels reported by 

Tietjen (1974) for Long Island SOlUld •. Particular attention should be paid to 

Stations 32 and 33, which arc located in or near the area designated as the 

Sew.age Sludge dump site o At these tHO stations, the population densities of 

nematodes, formainifera, harpacticoid copapods and polycha6~s , the four most 

abundant taxa: encotmtered, appear to not differ from the levels observed at tho 

other stations'. Furthermore, they do not differ from the densities reported by 

"Hoare (1931) for tho Clyde Sea; Hieser (1960) for Buzzards Bay; I1cIntyro (1964) 
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for tfw North Sea and Tietjen (1974( for Long Island Sound/) It does not a.ppo:.tr, 

therefore, on the basis of the data gathered to da~ and ~'esontod hero, Ulat 

meiofauna levels are depressed in the New York Bighto Total oormlation den~ii ti~3 

of meiofauna are Hell wi thin what would be expectod for the depths s~Dlodo 

Unfortunately, expiration of the contract occurred before ;my statistical 

analysis of the data presented in Table 2 could be initiateoo Thus nothing can be 

said of. the spatial and tempOral: variations of meiofauna in the BightCJ Furthermore, 

. any stRtistic.a1 ru1aJ.y~.~s of, the dat:it gathered to date would be alrflost meaninf11oss, 

in view of the fact that em insufficient length of time has been studied. In other 

words, what is called' for is a long term stud.y, not another one-shot study 0 Tho 

. value of long term meiofauna studies is apparent in the recent paper by HcInty.ce. 

and Murison (1973}j it makes excellent readingo 
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SUMHARY 

More than 100 benthic samples and 20 plankton tows were annlyzed for the 

presence and distd.buti.on of l;'oratninifera (small animals known to' be sensitive 

environmental indicators of marine water quality). While the samples analyzed
l 

thus far arc too fragmentary in time and space to allow us to dr<l\~ distribution , 
maps 't1e conclude that there arc presently comparatively large numbers of 

Foraminifera in the benthic communities of the lower N.Y. Harbor nnd Bight 

Foraminifera were not collected in the plankton. The Fornroinifera in the 

illitiallWAA-HESA ..B.a-TUples given to us for study were partially decalcified 

. but those collected by us in the Bummer of 1974 were not. Although it is 

possible that the decalcification of the animals might reflect poor health it 

is more likely that the HESA samples were improperly preserved or stored. Based 

on the fragmentary data we obtained in the present MESA project snd the very 

sketchy data obtained from Cores and unpublished theses, we guess that the 

Foraminifera population in lower N.Y. Bay and Bight may be similar to assem-

bInges found in Cores after the retreat of glaciers at the end of the P1eisto-

eeoe approximately 11,000 years ago. Fewer For~nifera were found iu samples 

analyzed from both the dredging spoil an4 northern parts of the sludge dump 

e1.te but not enough samples have been studied to justify statistical treat-

. ment; superficial analysis of the data may suggest an approximately 90% reduc-

tion in Foraminifera in the northern;. parts of the dump si.te. 
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Foraminifera have been acknowledged by several generations of hiolocidal 

oceanographers, paleoecologists, and micropaleont~logists as good inclicJtors 

of the marine environments in ",hlch they gro\., (See reviews: L0..cblich and 

Tappan 196q, !'lurray 1973, Hyers 1942 a and h, and Phleger ]960 and 196/t). 

They llDve decided advantages for this role because they are naturally 

abundant in the ocean, have sllells or tests which arc left behind after 

the animals die, ~nd they are relatively small iri ~ize (mciofDuna) ~lich 

nwkes it feasible to collect c:nd characterize sign.ificant nUlnbers of <l11ima1s. 

Distinctive assemblages of benthic or pelagic foraminifera have been de

scribed which characterize various habitats. i.e., marine marshes, zones 

in lagoons, near-shore turbulent zones, inner or outer continental shelf, 

upper or lo\.;rer"'-con t [nenta 1 slope, deep sea, etc. These modern as scmb 1ages 

have been valuable clues to paleoecology. Within the last decade or so, 

foraminiferal trends along se\~er outfalls have also been used to establish 

the kinds and fuagnitude of the effects of ocean pollution (Bandy et al. 

1964, Watkins 1961, Schafer 1973, Bartlett 1972). In the Restigouche 

estuary which encompasses a large region between Campbellton, North New 

BrUnS\"ick a:1d the Gaspe peni~1su1a, Quebec, distinct biotopes b<Jsed on 
., . 
species diversity and population density are developed locally especi~lly ncar 

Dalhousie peninsu 1.(. and Belledune Point in response to the effects of 

effluent disclwrge. Facultative, pollution-toler,lOt species that are usually 

abund,mt adjac ent to the 'outer edge of abiotic zones include the .!UJ2hic1il..!.:2, 

i!l~ .. ~Tturn/cla\,<lttlm complex, ~. m(1r~avjtaceu~ Buccll:2 fri?jdn, and occasionally 

Pl'ote Inh icJ i L:l.1 orb) ('.'..1 la 1'e. An~::l0 t ium ~~S is , :\mrnomClT£',i!':!J 1 i n<l flu\' i. ,11 is, 

rsel1do])olvl.1orDhin:~, ~ov8rH:;liae and ROOi.):lC1X spp are ar.' ... :1.t1g the more pollution 

sens:i.~fve species in ChC31eur Bay. At the L3guna BeaD'): and Orange County 

outfalls· in C~lifordiaJ selected foraminiferan speci~~ are more numerous 

as compared to else~here on the ~a{nland shelf. At t~c Laguna BeDcl} outfall 

the planktonic populations ;n'e 50' times as abundant it:!. the scdimcp.ts near 
• .. I 

the Oll t fa 11 as e ls(:\·;here. A Btl lj r:1i n.~1J..i:!. £1._esont is ~df!,J_-~:i v j n:3 .~~"<'I.1r,h.1ni. 

population is ?bundcmt " .. i.thin SOO 1-1 of the outfall "::1ne a number of 

s·pcd.E:s ·~nclud:i.n~ }uccl 1 a Lriti.dfl are reduced ncar tbi:'o\.1tfall. Thc 

N()nl.()~lla r:1'occ'.£'~2 ~tc11.1 .J!1d thc ££istoi!1inc1.1:1 .!?r,lI\',HHl group!.> were 
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·excluded from tIle outfall area; the latter group living only nt stations 

furthest from the outfall. 

The foraminifera of. the New York metropolitan region h~ve been studied 

by a number of groups of \·;orkers but a cohesive and comprehensive picture of 

foraminiferLll1 distribution in the region has not been synthesized bccclusc 

there are many gaps between the'various studies and some studies have not 

merited publication in scholarly journals. The distribution of foraminifera 

,in J..ons Is land Sound has l<ecei ved the mos t a tten tion (Parker 1952 J NcCrone 

et a1. 1961, Channatz 196i, Cousminer 1959[unpublishec1), Ronai 1955, Buzas 

1965, Schafer ]~68). The Elphidiun~ inccrtum/c12vatl1:.1 complex and Bucel1a 

frigida are the most abundant of the living and total populations. Er;gcrella 

advena, Ammonia bcccarii and Elnhidium subarticum are abundant. The Eggcrel1<l 

a~vena distribution seems to be generally related to various types of pollu

tion in the sound (Schafer 1964, 1968). The species is abundant in Northport 

Bay and the mouth of Oyster Bay but 'absent ih the \·;estern sound. Sin·ce the 

species \-las ob served in sediments cored near the Tbrog~s Neck Bridge, 

Schafer (1968) concluded that it is now excluded because of the heavy 

~ollution. It is still abundant near the northern and eastern river out-

falls in the sound. Bucella frigid a seems to be a good biological indicator 

of chl'onic high nitrate and phC5phate concentrations. gUinqueloC'ulinCl ~1.i.

'n111umJ ~. subrotuno3 and PscudoDolvTnorphin3 novan!::1; ae decreased in number 

from east to west, a possible reflection of increased chronic pollution 

effects in the \vcstern sound (Schafer 1968). The foraminifera of marshes in 

the greater New York metropolitan region are not too different from the 

species found in New England (Cushman 1944, Todd and Low 1961, and Parker 

and Athearn 1959) and studied in detail by our laboratory (Lee _c~ [11. 1969 

and Hatera and Lee 1972). l'l.1rsh formninif.era are not [IS abundant 35 they 
0" c. ~ 

once ,,'ere, but neither are the marshes Clnd shallo,,,, em)i1yments ,·:hich \,;ere 
, . I 

,their hClbitilt. l-!Jny of the reT~18,inin3 marshes are also unsuit<1ble (lS 

habit.1ts. 'Marsh foraminifera are very seasonal in th2ir distribution but 

taken on an llllntlnl b[lsis the EJnhicliuDl il2-ccrtur0./cl;;v<:ttlm complex, .!i. ~
~enst Protclnhidiut:l ti~~nsi~1 /\mlllon'in boccfll"ii, j\r,~::lOtium :,,:11sur.l, 

Troch:-l:-mn'i.n,"'I jnflClttl nnd ~: .. !~.Sl.u(·loC'\lljn<1 :.er,l1,nultl1!1 do::!in~tc,the 111411'sl1 
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communiti cs. In the Hudson River the' arcnDceous foraminifer, Hi 1 i ;);nmi nn . 

fusc:'! 11o:1s been found as far north 3S Ionn Island and Croton Point. Arnmo_·· 

bacu15.tcs sp and f.7--::;~:-:1dndr.tllin~ fluvi.1Hs , .. ere corr.~on in samples south of 
J" 

the Bcnr ~!ountai.n-Pcckski.l1 region (Feigl 1956, }!cCrone and Sch.:lfcr 1966, 

and "leiss 1974). The foraminiferal and pollen aAscr.1b1<lgcs in cores taken 

in the lower Hudson River frmn Peekskill to the NDrro~s have been used by 

Weiss (197l~) to reconstruct some of the pn1eoecology, stratigr~phy nnd [,;co

logical development of this part of the estuary during late-Pleistocene 

time. He found 32 species of foraminiferD in his cores. bmmobCicul i.tes 

~7as the dominant arenaceous type and Elphidium clL1v3tum and 6~on{Cl becc.1r1 i 

the most abundant calcareous species. Weiss recognized four distinct fossil 

assemblage zone~~ v:hich he believed ,,,,ere primarily influenced by salinity 

gradients in the estuary (Zone 1, AmmobClculi tes salinity 10-15 ~; Zone 2, 

Ammonia peccarii., salinity 15-20 %0; now thriving in the Tappc:lO Zee area 

of the estuary; Zone 3, ElphicHum c1.avatum, salinity 20-25 ~, depth less 

t~an 15 H, 10':"er bay seaward; Zone 4., Elrhid:ium spp and Globis.erin.~ Eul10iclcs, 

approximatel)~ 32 ;00, depths 30-50 H, population similar now thriving more 

than 100 miles 1\1: in eastern Lor.g Island Sound, Block IsL:md Sound, Buzzards 

Eay, Nantucket Sound and Vineyard Sound). Estuarine conditions favorable to 

the foraminifera found in assemblage 4 developed in the lower Hudson River 

estuary as early as 11,000 years ago 0~eiss 1974, Core 5 at the Hollancl Tunnel 

site) • 

Foraminifera in the brackish water bays and lagoons of tIle New York 

Bight seem similar to those found in the Long Island Sound (Ronai 1955, 

Behm and Grekulinski 1958, Smith 1971). Pollution and recent development of 

many marshes have restricted populations from some areas in 'vhich they \-]ere 

previously reported (Ronai 1955, Behm and Grekulinski 1958). Other published 

studi6s on the foraminifera from the ~ight show that we have very spotty 

'knowledge of this area. Gevirtz and .co,\~orkers (1971) recently published the 

resu Its of t ransvers es mad e perpend icul.nr to the shore li"nc [) t Grea t Sou til 
beac.h across the continental shelf and slope bctHcen the Hudson Canyon Dnd 

Block Ch.:mncl. ~~crcl1,J L1c1\,en.1 imd ElpllJ.!.H.um spp dominate the area 1>e

tl,'een 0 [lInd 10 fathoms; Bucell.l fri.r,id.1-1r.ln]orhr.:1~r~lOic1cs ~~ [lssC':1lbl;!!jcs 

of .. 
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were representative of inner and central shelf faunas (20-35 Pm); 

deeper waters were characterized by Uvigerinn per.c~rina, Gyroidinn soldanii, 

.Angulobenerinn nnr;ulosn, and Chilostomclln ovoidea biofacies. Plinktonic 

fo~ams were absent from ~ediment collected in shallow wuters and were found 

in abundance in 'tvnters deeper than ~5 Pm. 

Shupack (1934) studied some available core samples he obtained from the 

Port of N. Y. Authority in Raritan Bay, from engineers constructing the New 

York City ,\Yater supply tunnel {J2 near Hamilton Avenue, Brooklyn, as well as 

samples he collect;d him~elf in lO'Yier New York Bay.. The species he found fn 
.. 

recent and pleisto~ene sediments were quite similar. ~lphidium Sp? and 

f.!nrnonia beccarii were common. Elph:tdium clavatum \Vas common in all 7 .of his 

cores and Elphidit.1I.'l incertum 'Has common ,in. the 10'i.;rer bay. A more detailed 

reconnaissance of benthic organisms in N'e\'l York Harbor and adjacent waters 

was :made by'Smith (1971). He found .Elphidium spp and ~~ beccari:i. in 

sediments from 1o\vcr bay, upper bay and Arthur KilL The numbers of 

Foraminifera he recovered in. his samples were relatively lo\v but in general 

agreement .~it:h Shupack, .with Elp~ ~~ and !. beccarii the most , 

abundant species. 12. .. cll.lvatum 'vas also found in one sa.-nple taken near the 

Bcwnge-sludge disposal site.. Hany of the specimens he studied were thoroughly 

dec<?~posed although still recognizable. 

In ,the 18 man months of NOAA .. }llSA suppo~t we were able to analyze the 

100 
Forruninifera in more than benthic sample~ and 20 plankton to'tvS taken from the 

New York Bay and Bight. Our data are surrnnarized in ,tables to & 2 lll1d Figures 

3& f.. As mentioned in our report last January many of the Forrunillifera in the 

HESA' aarnplca were decalcified. Since the Foraminifera we collected in the Summer 

of 1974 were not decalcified we think it is more likely that the HESA srunples 

• 
-61- '.' 
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were not properly prcserv~d rather than that the Foraminifera 'tJer~ in poor 

condition. We remain open on this question since the samples 'Were taken at 

different times. The Foraminiferan asscmblege in the Bay and night is do~~na-

ted by a singlc "specie~1t or norphologicll.l complex of species kno\-ffi variously 

but corrn:ncmly referred to in the Ii terature as the Elphidium incertur~/clava~ 

complex. This spccie~ is quite abundant in the Northeast United Statcs and 

Canada cmd -ls dominant in many collections from Long Island Sound and from 

Long Island snIt marshes. ~ggerclla advcna, Buccl1a frieida, H;)plophra~o:tdcs 

ynalo.E, and a score of rarer species 'vcre also found. Fe ... "er Foraminifera were 

found in collections from the northern pur-tof the dump sites. Populations 

~ere down to perhaps 10% of the levels at other stations including the southern 

part of the sewer sludge dump site, but vle have examined so few samples that 

we would not have confidence in statistical comparisons. 

The populations presently found in the lotV'er Bay and Bight are very 

similar to thone found by Shup~ck (1934) and Heiss (1974) in their studies of 

Pleistocene sedimer.ts. Though our picture is sketchy because our studies are 

limited and ·other. data on the area is spotty our best guess at this time is 

that dumping in the Bight and other human. acti.vitie~ in New York City have 

caused localized reductions in Foraminiferal populations but that the overnll 

Foraminiferal assemblege has undergone li~tle cha:lge since the end of the 

Pleistocene roughly 11,000 years ago.when estuurine conditions developed 'Which 

~erc favorable to the FOl"nmil.1ifera presently found here. We do not feel '-Ie have 

analyzed sufficient well preserved benthic sampleD nor do we hnve data from 

enough Pleistocene cores to merit the WL-iting of a scientific papcr at this 

time. We hope sometime in the future to complete this otudy. 
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- TcrUise Report 

t--- t 'NOAA Ship Delaware II 

1 

I·· 12-25 August 1975 

Cruise D-75-12 

L 
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U.S. DEPARTMENT OF COMMERCE 
National Oceanic and Atmospheric Administration 
National Marine Fisheries Service 

Northeast Region 

MIDDLE ATLANTIC COASTAL FISHERIES CENTER 

SANDY' 
HOOK 

CENTEf-~ 

DIRECTORATE 

SANDY t-iOOK 

OXFORD 

MILFORD 

Ecosystems Investigations, Sandy Hook Laboratory t Highlands, Nev! Jersc 

(Funded by NOAA-MESA Appropriations) 
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[ 

Cruise P.ep:)rt 
t-..DM Ship [Y21a\'lare II 
12-25 August 1975-
Cruise D-75-12 

DvlffiDucrION: 

The NOA7;, Ship pelaware ll. departed ScU1dy Hook (SH) 0420 hrs. on 12 August 
bound for Fire Island sea' buoy t.o pick up Dr. Hobert M. V\7J.1ite, NOAA,' 
Adrninisrrator f aDd party ~ Raydist v,Ias calibrated at Ambrose Light TCJ~'1er 
at 0526 h:cs" Scientists on board included Mr" Holston' (MI\CFC Deputy 
Director), Dr .. 1',1errill (Director, Resource Assessnent Inv.), Dr. Thanas 
(Cl-uef BioI., Oceanography Inv .. ), Ffr" Az?lrovit.z (Chil2f, Coastal Survey 
Inv.), 1'-1r. Phoe1 (OceancJgrapher), I\1r e LarKin (Student Trainee), .rv1r. 
Silvel.lmn. (Fisher-y Diologist) J and l-'J.1:. Pringle and Mr. Stephenson (RJ.ydist 
O);>e.ratGrs). Vessel arrived at sea buoy at 0810 hrS., Dr .. h'hite and par'cY 
boarded 0940 hrse . 

mAlO Jcrawl stations ,:,rere accomplished; one at 1055 hrs. at 40° 32.3'N, 73° 36.6'W 
(trawl hau100 1125 hrs. at 40° 3l.9 f N, 73° 38.6 r W) and one at 40° 2506!N, 
73° 46e2'W, at 1229 hrs (haulErl at 40° 26.9 1N, 73° 47,,3'Vl at 1259 hrs.) 0 

'I\vo Srnit..h-l'-1clntjrre bott.augrub sampling stations were O(:~cupie.-3.i one at 1342 
hrs. at the dr<:xlge spoil area (cores of rottom mud collected here for PCB 
analyses), and one at 1430 hrs. at the sewage sludge area near the eastern 
Erlg-e of the Christiaensen R==iSin. The I?am3.trnat, Multiple Corer Vlas also used. 
at the seTdage area to collect rotta.-rn s.edilnent for seabed. oxyge,':1 constliTiption 
e:.x-periments ., 

At 1505 hrs. vl2ssel proceede:1 for Fire Isla1J.d sea buoy arriving 1703 r-rrs.. Dr. 
v\lhite and pa1.."ty diserrbclYked 1710 hrs" Vessel proceeded to SH arriving 205S 
hrs. 

On 13 August, vessel departed SH 1210 hrs. boul1d for the New York Bight Apex 
to acco2Tplish sampling for sea' bed oxygen consurnption e:periments and to 
test Cerarne-Vivas Rock Dredge a-t sI21ectE:D. stations for Dr. Ida Thcrnpson, 
Asst. Professor f Dept. of Geo1ogy, Princeton University. Dr e Thcmpson was 
interested. in megabenttLic fXJpulations of echinoderms and rrK)11uscs. At 1340 
hrs. f Ra.ydist calibrated at Ambrose Light'l\A'ler.. Multiple coring began 
at station 1 at 1415 hrs. 

On 14 August, coring continued until 1130 hrs. when Ce.rame-Vivas dredging 
oc-'9"an (40° 15.3 I W, 73° 44.2 I VJ). Five dredge stations \-,'ere accanplished 
ending at 40° IS.8 I N, 73° 41.5 1 W. At 1615 hrsa I Raydist calibrated at 
Ambrose Light TOVle.r. At 1830 hrs., multiple coring again initiated. at 
station 15. 

On 15 August, coring again suspended at 1208 hrs.. at station 26' to Catn18l1Ce 

dredge operations at 40° 32.6'N, 73° 40.2 I VJ.. Six dredge stations accan
plished. ending at 1654 hrs .. at 40° l7.4 f N, 73° 33.6'1''1] .. Multiple coring 
conrncnced at 1739 brs. at station 27. 
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On 16 August, coring suspended at 1200 hrs. at stat.ion 38. Dredging ccm
menced 1252 hrs. Five dredge stations occupiEd by Dr. Thompson. Dredging 
suspe.nded 1613 }irs. JI .. t 1645 hrs. C'hief Scientist decidEXl to sus:pend Apex 
sampling in favor of illver and Raritan Bay stations for mu1 tiple coring (, 
1:resh easterly vlind. Sea m::xJerate VliG~ waves from t1-J.e southeast. At 
1731 hrs. sarnpled station 39 in &vash Channel off SHe Cont.inlJ.E..-G sampling 
stations in Lower and Rari t:-U1 Bay until 2155 hrs.. at station 43 e Vessel 
then proceeded. to SH arriving 2225 hrs o 

On 17 August, departed SH 0805 hrs. bound for Chapel Hill Channel South to 
begin multiple coring in the I.Dvler Hudson River. Coring com:nenced 0844 
hrsc Completed station 50 in Hudson River off ·the HarleIn P-iver entrance 
at 1335 hrs.. Completed coring at Rerner Shoal 1609 hrs.. Raydist calibrated 
at Ambrose Light Ta.:ler 1720 hrs. Corrmenced coring station 38A at 1740 hrs .. 

On 18 August, multiple coring v.BS suspended after sb::l.tion 62 at 1030 rxs. 
Cerame-Vivas Hock Dredging for Dr. Thanpson corrmencs-d at 1055 hrs. Dre-J.ging 
suspendexl 1725 hrs. Eight dredge stations cornp1eted. Corrmenced multiple 
coring station 63 at 1910 ~xso 

On 19 August, multiple coring susDerrled at 1645 lrrs. at sta.tion 78. Dredging 
ccmnenccd 1735 brs. Dredging suslJendect 2153 hrs. Six dredg'e stations occupied .. 

On 20 August, Raydist calibrated 0035 hrs.. at ]\J11brose Light Tower. Dropp-eil 
anchor at 0310 hrs ~ at station I (40° 25 IN, 73 0 48 'VI) to sample water coll:rrnn 
and seabed. for oxygen consumpt.ion. Station ccmple-ted 1045 hrs.. Vessel 
proceeded to SH arriving 1215 brs. to disE1T1bc"lrk Dr. ThC1"Ttpson and Hs. Heil,\4ei1, 
her assis·tant. Departed SH 1700 hrs. bound for station II (40 0 23.5 ' N, 
73° 57 f \v)e Anchored.at 1818 hrs. 

On 21 August, station completed by 1054 hrs~ Vessel proceeded to station I 
(40 0 2S'N, 73 0 48'\117) anchoring at 1130 hrs. to sa'11p1e water column. Stat.i.on 
canpleted by 1550 lrrs. Vessel proceeded to station III (40 0 19 1 N, 7)0 38'~'l) 
dropping anchor 1750 hrs a 

On 22 August, vessel dragged anchor short distance due to wirrl (18 knots SW, 
sea moderate). Vessel hClulo::i anchor and returned to station III dropping 
anchor 0423 hrs. Station comr~"b-t<Xl 1050 hrs. Raydis-t lc..uxl based station at 
Fire Island closed c1O\vn and t~ler at l'briches Inlet activated dl.:rring this 
station. At 1317 hrs. vessel proceeded for l\mbrose Light TO\'ler for Raydist 
calibration for !,-brichcs Lt11et St:ttion. 1430 hrs. calibration completed. 
Vessel prc:x:cEX1cxl to SH arriving 1638 hrs. to cll:'op off \'Jilliilln Stephenson, 
P"\l:.l.ydist Operator, with iInpactcd tooth. JYtr. Stephenson retlrr11cd and vessel 
departed SH 19 /15 hrs. bOW1d for sta:tion 79 ,beside N liB" buoy at 2050 hrs. 
n,tlydist calibrated at Ambrose Light Towe.r. Coring ccmnenc€d station 79 
(;:tt 2340 hrs.. Canplcted station 79 at 2400. 
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On 23 August, ITh:'lte f1:.':!.Adams too sick to stand vlatch. Other rnate JV"rr. Tobiasen 
had left ship on 17 August. for tE'I1lf'Orary reassi<jlJTnent on FRS Albatross IV. 
Thus f Captain had to continue to stand watch. Arrived station 80 at U225 
hrs. Procero to sta.tion 81 alTiving 0455 hrs. Unable to get. cores due to 
weather e l\t 0615, decided to head for SH to get mate McMaIns· to doctor. 
IrrrivEd SH Jl18 hrs. Lto Kaiser, Sandy Hook Port Captain, replaced H:Adc:mtS. 
Vessel depart.eel SH 1300 brs,. bow-rl for stations in the Hudson Shelf Valley. 
Coring Cantleneed on station 82 a-t 15111 hr8 .. 

On 24 August, coring continued lll1eventfully at station_s 88 through 100. 

On 25 August, completE:d mul-tiple coring for cruise at station 101 at 0035 
hI'S. Vessel procesdE-d to SH arriving 0550 hrs.. Vessel off loadEd. by 1900 
hrs .. e.,"'{cept for heavy gear which was off loadED .. by creil the next morning .. 

SCIENTIFIC PERSONNEL: 

Pama.trrat lITLlltiple core operations. 

James Thatlr:lS - party Chief 
l1illiaJn Phoel 
Wesley Vlebb 
Mark Epstein 
Ida 'llhanpson 
Shelly Heilweil 
William Pringle - RP>.lYDIsr operator 
William Stephenson - RAYDIST operator 

CRUISE OBJEC.'TI\7ES: 

Objective of this cruise was to provide baseline data necessary to the ac
cornplish'11ent of l<[ESA Task No. 3 in M,ACFC, InformaJ RefX)rt No. 13, BoJlthic 
Respiration. Ivjultip1e coring operations for seabed ohygen consumption 
continued to obtain a second surrmer S1.11-vey for the Ape,x and add new infor-

. mation on the Lader Hudson pJ_ver ( Lo;.'ler and Rari t.c"1l1 Bays I Hudson Shelf 
Valley I proposed alternate waste disfOsal sites ·and adjacent continental 
shelf. 

OPEHATIONS: 

Stations were samp1ffi with the multiple corer for sea.bE:d oxygen consumption 
in Lower Bay I Upper Bay and Lower Hudson River as well as at stations se
lected on a grid (1 min. Lat. .. x 1 mirL IDng ~) overlying tJ1e aty=>---X of the 
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Nav York Bight. Adcli tional stations were sc:rrnpled in the Hudson Shelf Valley 
I beyond the apex and on the shelf adjaccmt the valley as well as in the two 

proposed alternate waste disposal sites.. Sampling locations follow (Figs. 
1-5 and 'Table 1). 

¥lUltiple core casts to obtain undisturbed. rottan sediment with overlying 
tottall Vla ter 'it/e.re made to measure seabed oxygen consurnption by the seabed 
according to the methcxls of Parnabnat (Linmol. Oceanoqr. 1971) 0 rrhe cores 
we.t~e equilibrated for 1 hour in a water bath rt2SJulated to wi thin two degrees 
of in situ te'11perature. Following 61Uilibration; the oxygen consurrption was 
monITored for approxlll1ately 6 hours. Initial and final dissolvEd oX~7gen 
samples were taken and processed according to the azide mcxjj.fication of 
the idometric method using 00025 N PAO instec'ld of sC',("lit1ffi thiosulfate. 
Reagents were added to tlle sample Hi th a 1 ml insulin syringe. A 2 ml 
GiJmont microbure-t with needle \vas used in tlle tit.ration of the 35 ml 
san1ples e Concentrated formalin was added to several of the samples at 

- selected stations and the oxygen decrease \'laS mom tored for 6 hOl.Jrs.. One 
of the cores VJas sto:ce.d frOzen for later carLion analysis v A Nis~.(in boti:le 
wi th reversing thenncmeter 'lIas attached to -the frame of the rnul tiple corer 
to collect bottcm water for salini'ty a.Dd dissolved oxygerl detcrrninations 
and to record tottom tEIn}?eYature "\",i th a reversing thenl.:cmeter at each 
station. At approximately eight statj_ons in the Hudson Hive.xa BT strapped 
to the multiple corer frc:nne ,!las used to elimina-te L~e five minute equilibration 
tune in congested vlaters e The oxyge.:ri samples were ·ti tratE:..'Ci on boc"1y:d using 
a sarnple voltrrn2 of 203 ml titrating with 0.025 N P]'I,.o ".vith ·thycdene as the 
indicator. The salinit.y samples were stored for later analysis at Sandy 
Hook using an RS7 - B salincmetei- .. 

RESllLTS: 

One-hundred one stations plus three special stations (48 G cores) ,,'!ere sampled 
with tl12 multiple corer to measure total oxygon COll.SGi_np-tion by U18 8eaJ:)8.1. 
Seventy-eight Gtations \'1ere occupied in the Lower Hudson Estuary and NevI York 
Bight Apex. Sixty-four stations were part of our standard grid over :the 
apex. Beyond the apex five stations \vere sDJr\plcc1 dO;'in the axis of the Hudson 
Shelf Valley, hvelve within the profX)sro alternate waste dis[-X)sal sites 
(six \>lithin each si-te) and six stations on the adjacent ContinentE)'l Shelf. 
'1'he data from these samples are now being processed. 

Thirty-one stations were swnpled by Dr. Ida Thanpson U\sst. Professor, 
Dept. of GeD10-JY I Pr:L'1CetDn University) using a Ccrame-VivCls Pock Dredge. 
She was investigating tile megebenthos for echinode.nns and molluscs. 
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Fig. 1. Multiple corer stations in. the Lo\ver Hudson EstuaJ.'-Y for seabed 
o>..ygen consumption studies 12-25 August '75 on FRS Delaware II' 
(D-75-12) 
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'l'able 1 St:cl.tion positions for Hultiple Coring 

~x - NevI York Bight 

Lat. N. 

40° 25' 
40° 22' 
40° 19' 
40° 16' 
40° 16' 
40° 19' 
40° 22' 
40° 25' 
40° 25' 
40° 22' 
40° 19' 
40° 16' 
40° 16' 
40° 16' 
40° 25' 
40° 22' 
40° 19' 
40° 19' 
400 22 r 
40° 16 f 

40° 19' 
40° 22' 
40° 25' 
40° 28' 
40° 31' 
40° 31' 
40° 19' 
40° 22' 
40° 25' 
40° 28' 
40° 28' 
40° 25' 
40° 22' 
400 19 f 
40° 19' 
40° 22' 
40° 23.5' 
40° 25' 
40° 29.43' 

Long. W sta. # 

73° 48' I, I 
73° 48' 2 
73° 48' 3 
73° 48' 4 
73° 46' 5 
73° 46' 6 
73° 46! 7 
73° 46' 8 
73° 50' 9 
73° 50' 10 
73° 50' 11 
73° 50' 12 
73° 46' 13 
73° 44' 14 
73° 44' 15 
73° 44' 16 
73° 44' 17 
73° 46' 18 
73° 46 r 19 
73° 42' 20 
73° 42' 21 
73° 42' 22 
73° 42' 23 
73° 42' 24 
73° 42' 25 
73° 40' 26 
73° 40' 27 
73° 40 1 28 
73° 40' 29 
73° 40' 30 
73° 38' 31 
73° 38 t 32 
73° 38' 33 
73° 38' 34, III 
73° 52' 35 
73° 52' 36 
73° 52' 37, II 
73° 52' 38 
73° 59.75' 39 

T..D\ver - R::rri tal1 Bay 

40° 29.41' 
40° 28.09 t 
40° 30.0' 
40° 30.0' 
40° 31.2' 
40° 34.5' 

74° 10.9' 40 
74° 04.5' 41 
74° 05.70' 42 
74° 03.2' 43 
74° 03.25' 44 
74° 01.5' 45 
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Upper Bay 

rat. N. 

40° 38.6' 
40° 40.3' 

Manhattan 

Long. W 

74° 02.9' 
74° 02.31' 

40° 44.25' 74° Ol.lf 

Upper !>'Ianhc:t ttan 

Spuyten Duyvi1 

40° 52.9' 

Ra.'ller Shoal 

40° 31.2' 

~x 

40° 25 1 

40° 22' 
40° 19' 
40° 19_' 
40° 19' 
40° 22' 
40° 22' 
40° 25' 
40° 25' 
40° 28' 
40° 28' 
40° 28' 
40° 28' 
40° 28' 
40° 28' 
40° 28' 
40° 31' 
40° 31 1 

40° 31' 
40° 31' 
40° 31' 
40° 31' 
40° 31' 
40° 34' 
40° 34' 
40° 34' 
40° 34' 

74° 00.8 1 

73° 54' 
73° 54' 
73° 54' 
73° 56' 
73° 58' 
73° 56' 
73° 57 1 

73° 56' 
73° 57' 
73° 56' 
73° 54' 
73° 52' 
73° 50' 
73° 48' 
73° 46' 
73° 44' 
73° 44' 
73° 46' 
73° 48' 
73° 50' 
73° 52' 
73° 54' 
73° 56' 
73° 48' 
73° 46' 
73° 44' 
73° 40' 

Sta .. # 

46 
47 

48 

49 

50 

51 

52 
53 
54 
'55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
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Table 1 - Continued 

Continental Shelf - East 

N "B" Buoy 

Lat. N. Long. \V. 

40° 25.75' 73° 11.00' 
40° 26.75' 72° 38625' 

Sta. It 

79 
80 

Propc>scrl AlteJ..l1ate Haste Disposal site - North 

40° 16.75' 72° 53.20' 81, 8lA 

Hudson Shelf Valley and Adjacent Shelf 

40° lor 73° 42' 82 
40° 06 ' 73° 34 1 83 
-39° 59' 73° 32' 84 
40° 03' 73° 27' 85 
40° 07' 73° 22' 86 

Hudson Shelf Valley and Shelf Adjaceni:. 

87 

ProP:Jsro Alternate VJasteDisp)s~l-. Site - North 

40° 06.67' 72° 40.04' 
40° 08.75' 72° 42.60' 
40° 10.75' 72° 45,,25' 
40° 12.70' 72° 47.75' 
40° 14.75 1 72° 50.50' 

I-Iudson Shelf Valley 

39° 47' 72° 59' 

88 
89 
90 
91 
92 

93 
D I Proposed Alternate ~'laste Disposal Site - South 
it 

39° 38.40' 
39° 38.57' 
39° 38.74' 
39° 38.91' 
39° 39.08' 
39° 39.25' 

73° 
73° 
73° 
73° 
73° 
73° 

12.50' 
16.20' 
19.90' 
23.60' 
27.30' 
31.00' 

94 
95 
96 
97 
98 
99 

New Je.rsey Shelf 

39° 33' 
"8" B IUOY39

0 
46' 

r 

73° 44.75' 100 
73° 45' 101 
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\l)iological Ocean a·" Inves·tigation~ 

I 

7 Q -L <::=trC<" L~U[~C r\~"v( llA<'-
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