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NOTICE
The Environmental Research Laboratories do not approve, 

recommend, or endorse any proprietary product or proprietary 
material mentioned in this publication. No reference shall 
be made to the Environmental Research Laboratories or to this 
publication furnished by the Environmental Research Labora­
tories in any advertising or sales promotion which would in­
dicate or imply that the Environmental Research Laboratories 
approve, recommend, or endorse any proprietary product or 
proprietary material mentioned herein, or which has as its 
purpose an intent to cause directly or indirectly the adver­
tised product to be used or purchased because of this Envi­
ronmental Research Laboratories publication.
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FOREWORD
The time covered in this report (July 1, 1975, to September 

30, 1976) has been a period of maturation for the MESA New York 
Bight Project during which it has made considerable progress in 
fulfilling its scientific objectives. More than fifty major 
research efforts were funded in physical, geological, chemical, 
and biological oceanography and health-related disciplines, more 
than in any previous fiscal year. Results from MESA research, 
supplemented by the Project1 s at-sea capability, helped regional 
leadership to deal with environmental crises affecting the Bight. 
In both the marine pollution event on Long Island*s south shore 
beaches and the anoxic episode along the New Jersey coast, the 
Project initiated monitoring efforts and investigated the causes 
and effects of these incidences.

During this period the MESA New York Bight Project was rec­
ognized by academic, industrial, and governmental groups in the 
region as an authoritative source of environmental information 
relating to the Bight and its uses.

A large measure of the Project*s success is due to the close 
contact maintained with and the cooperation received from the 
public, academia, and federal, state, and local government agen­
cies. We look forward to continued interaction and collaboration 
with these groups and anticipate that MESA research will continue 
to be timely and relevant to the needs of the New York Bight area

R. Lawrence Swanson 
Project Manager
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New York Bight Project 
Annual Report for FY 1976-76T

1. INTRODUCTION
1.1 Purposes of the Report

The Annual Report for Fiscal Year 1976-76T describes MESA New York 
Bight Project activities between July 1, 1975, and September 30, 1976. 
Specifically, it summarizes research efforts sponsored by the Project 
and reviews significant technical, operational, and administrative 
achievements during the period. It is used as a management tool by the 
MESA Program Office and by administrators of the Environmental Research 
Laboratories (ERL) and National Oceanographic and Atmospheric Adminis­
tration (NOAA). It provides information to the U. S. Congress and to 
the Office of Management and Budget on the use of funds allocated for 
research into ocean dumping and marine ecosystems analysis. Finally, 
the Report describes Project activities to groups and individuals with 
interests in the Bight, including the MESA New York Bight Advisory 
Committee, Project investigators, users of MESA-generated information, 
and members of the concerned public.
1.2 Project, Background and Aims

The Project is generally recognized as the first comprehensive, 
multidisciplinary effort to study the problems of the New York Bight on 
a regional basis. Since its inception in 1972, the Marine Ecosystems 
Analysis (MESA) Program has served as a focus for cooperative efforts 
between components of NOAA, other federal agencies, state and local 
governments, universities, industries, and various private organiza­
tions for investigating regional problems arising from man’s use of 
marine and estuarine resources. The approach of the Program has been 
to select discrete projects dealing with impacted or potentially impact­
ed areas, and to fund them over several years. Projects have been 
chosen on the basis of the unique value of the affect environment, the 
nature and extent of the human impact on the environment, and the need 
for better understanding of the environment’s functioning so that more 
effective management might be instituted.

The New York Bight was selected as the site of MESA’s prototype 
project because of the significance and urgency of the region’s en­
vironmental problems. The New York Bight extends 150 to 180 km (80 to 
100 nautical miles) seaward from Long Island and New Jersey to the edge 
of the continental shelf and encompasses over 39,000 km2 (15,000 square 
miles) (Figure 1.1). It is adjacent to one of the most populated and 
industrialized regions of the world, supporting nearly 10 percent of 
the nation’s population. It is the repository for wastes from over 20
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Figure 1.1. The New York Bight.

million people as well as a host of major industries, and is the recip­
ient of the nation's largest ocean dumping operation (about 13 million 
cubic meters, or 460 million cubic feet of domestic wastes per year). 
The Bight is also the site of major shipping activities and soon may 
bear the burden of offshore oil production activities.

Despite the intense uses of the area, the Bight is an important 
environmental resource. Rich and abundant commercial and recreational 
fisheries occupy its waters, and wildlife sanctuaries dot the less 
populated shores. The area is the setting for the Fire Island National 
Seashore and Gateway National Recreation Area; both provide oceanic 
recreational opportunities in relatively natural environments for 
millions of area residents.

The MESA New York Bight Project has been investigating the con­
sequences of disparate uses of the Bight since 1973. Throughout this 
period, the Project has attempted the following:

(1) To understand and describe the natural processes that govern 
the functioning of the Bight.
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(2) To analyze the impact of natural events and man-related 
alterations on the Bight.

(3) To provide information and expertise for wise management of 
the Bight and effective use of its resources.

These broad aims have been focused and formulated into two mis­
sion-oriented goals and eleven objectives. Table 1.1 lists these and 
indicates the anticipated completion date of each objective.
1.3 Project Organization and Management

The New York Bight Project is one of three ecosystems analysis 
efforts currently funded by NOAA through the MESA Program of the Envi­
ronmental Research Laboratories. The Project receives general guidance 
from the MESA Program Office regarding scientific, policy, budgetary, 
and administrative matters; however, the Project bears primary respon­
sibility for meeting its goals and objectives.

Overall accountability for the conduct of the New York Bight 
Project is assigned to the Project Manager within the authority granted 
by the MESA Program Director. The Project Manager's basic respon­
sibility is to maximize scientific output in terms of quality, quan­
tity, and user benefits. Specifically, the Project Manager defines 
tasks, responsibilities, and lines of authority within the Project 
Office, interfaces with supporting agencies and organizations, provides 
the planning and administrative framework for scientific activities, 
and determines the day-to-day progress and direction of the Project.

The Project Manager is assisted by a permanent staff of 14 that 
provides support for and administers scientific and technical programs. 
Although research activities largely are accomplished by NOAA compo­
nents, universities, and other contractors, staff members participate 
in data analyses, synthesis, and advisory services and thus help to 
fulfill Project aims. Responsibilities of the staff are divided into 
four major areas: scientific support, data management and information
exchange, administrative support, and operations and logistical support. 
Table 1.2 provides a list of Project personnel during FY 1976-76T and 
indicates how they fit into the categories mentioned above.
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Table 1.1. New York Bight Project Goals and Objectives 
(Anticipated completion dates are in parentheses.)

Goal A: Characterize major Bight ecological systems, processes,
stresses, and responses, and define their relationships 
and rates of change.

Objective 1: Identify the characteristics and distri­
butions of the New York Bight sediments. 
(December 1976)

Objective 2: Identify the major factors influencing 
primary productivity and food chain dynamics. 
(June 1976)

Objective 3: Identify the major organisms and their dis­
tribution in the New York Bight.
(December 1977)

Objective 4: Characterize the driving forces and responses 
of tides, major currents, and water masses. 
(June 1978)

Objective 5: Determine the ecological effects of organic 
enrichment and nutrient loading.
(September 1978)

Objective 6: Identify the cumulative ecological effects 
of environmental stress. (September 1980)

GoalB: Determine the types, transport rates, fates, and impacts
of pollutants and other man-related stresses on the 
Bight ecosystem.

Objective 7: Identify the pollutants that are most critical 
to the New York Bight ecosystem. (June 1978)

Objective 8: Identify transfer routes and fates of major 
chemical pollutants. (November 1980)

Objective 9: Determine how the alteration of input rates
and/or locations of pollutant sources would 
affect the distribution, cycling, and fate 
of contaminants. (September 1981)

Objective 10: Define the inputs, concentration, distribu­
tion, pathways, and fates of contaminants and 
pathogens in the New York Bight ecosystem. 
(September 1980)

Objective 11: Determine the requirements for an efficient
monitoring program that will detect environ 
mental change. (September 1981)
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Table 1.2. MESA Project Staff, July 1, 1975 to September 30, 1976

Name Status Position

R. Lawrence Swanson N Project Manager
Scientific Support

Garry F. Mayer C
Joel S. O'Connor C
Charles A. Parker C
Robert C. Roush* N
Harold M. Stanford C
Anthony J. Adinolphi*
Edward B. Assaf*
Michel R. Griben*
Joseph Lucca*
Kathleen McDonough*
Mary J. Young*

Biological Oceanographer 
Biological Oceanographer 
Physical Oceanographer 
Geological Oceanographer 
Chemical/Geological 
Oceanographer 

Student/Trainee 
Student/Trainee 
Student/Trainee 
Student/Trainee 
Student/Trainee 
Student/Trainee

Data Management and Information Exchange

Paul A. Eisen Cr
Susan Z. Robbins*
Arleamon Sadler*

Data Manager
Student/Trainee
Student/Trainee

Administrative Support

Stanley Chanesman C 
George L. Dick C 
Lori Crane* C 
Diane DeLuca C 
Cindy Lou Hines* C 
Betty Maligno* C 
Beatrice Metzler C 
Ruby Obenauer* C 
Janet Schiavo C

Program Analyst
Administrative Officer
Clerk-Typist
Secretary
Clerk-Typist
Secretary
Clerk-Typist
Clerk-Typist
Clerk-Typist

Operations and Logistical Support

Theodore T. Falkowski C 
David Pasciuti N 
Stanley Marcenkiewicz C 
Claude A. Robinson C 
Clarence W. Tignor N 
Bruce M. Davis

Electronics Technician 
Logistics Officer 
Electronics Technician 
Electronics Technician 
Operations Officer 
Student/Trainee

C = Civil Service 
N = NOAA Corps Officer
* left the Project before the end of the reporting period.
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1.4 Facilities
The New York Bight Project Office is located on the campus of the 

State University of New York (SUNY) at Stony Brook (Figures 1.2 and 1.3) 
and houses the offices of all administrative, scientific support, and 
data management personnel, as well as the MESA library, a working col­
lection of documents pertinent to MESA activities in the Bight. In 1975 
the library was designated by the U.S. Environmental Protection Agency, 
Region II (EPA-RII) one of three public information centers for the New 
York-New Jersey area. Center libraries were augmented to include all 
documents pertinent to EPA-RII’s environmental impact statement on ocean 
disposal of sewage sludge.

Logistics and operations are centered at the Project’s Floyd 
Bennett Field Operations Base in Brooklyn, New York (Figure 1.2). This 
facility includes areas for ship berthing and staging, equipment stor­
age, and temporary accommodations for visiting scientists. In addition, 
it provides facilities for the repair, maintenance, and calibration of 
instruments and hardware, and the laboratory analysis of chemical, 
physical, and geological samples. Activities at the Operations Base are 
under the direction of the MESA Operations Officer.

MESA PROJECT OFFICE,
SUNY
AT
STONY
BROOK

STftT£
kLA GUARDIAN 
^AIRPORTS' L I EXPRESSWAYtXPRESSjy^

NACARTHUR
AIRPORT

SOtjT^

> PKWY

F */>>>. 
MRPORTs

FLOYD 
I BENNETT 
\F!SLD ePKWY

® 1495 EXITS 

^ AIRPORTS 

■ MESA OFFICES

MESA OPERATIONS BASE

Figure 1.2. Locations of the MESA New York Bight Project Office 
at SUNY, Stony Brook, and the MESA Operations Base at Floyd 
Bennett Field.
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Figure 1.3. Location of the Mesa New York Bight 
Project Office on the SUNY Stony Brook Campus.
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1.5 Research Vessels
Two NOAA vessels are permanently assigned to the Project for con­

ducting research in the Bight and contiguous waters. The larger of the 
two, the R/V George B. Kelez (CRS 41) (Figure 1.4), began operations 
for the Project in March 1975. This 177-foot, 936-ton vessel carries a 
scientific crew of nine and is capable of carrying out extended phys­
ical, chemical, geological, and biological investigations in all parts 
of the Bight.

The R/V Johnson (NOAA Launch 1263) (Figure 1.5) is a 50-foot cat­
amaran of welded aluminum construction. The launch was obtained from 
the U. S. Lake Survey (Army Corps of Engineers) in May 1976 for near­
shore, short duration activities in the Bight.

The press of Project field studies occasionally requires ship time 
in addition to that which can be provided by the Kelez and Johnson. In 
such cases, supplementary vessel time is furnished by other NOAA ships 
(e.g., Albatross IV, Delaware II, and Researcher), or by private vessel 
charter. A complete list of MESA-associated cruises undertaken during 
FY 1976-76T is presented in Appendix III.

2. RESEARCH RESULTS
Research activities sponsored by the New York Bight Project during 

FY 1976-76T centered about 50 work units. These are listed in Appendix 
II. For planning purposes, research activities are classified both by 
discipline (i.e., geological oceanography, physical oceanography, chem­
ical oceanography, biological oceanography, and health-related investi­
gations), and by interdisciplinary categories. Divided into disci­
plines, the 50 studies represent 8 geological, 13 physical, 9 chemical, 
16 biological, and 3 health-related efforts.

The five interdisciplinary categories follow:
(1) Inventory studies characterize various ecosystem compo­

nents and are the most basic research activities funded 
by the New York Bight Project.

(2) Dynamics studies utilize information generated by Inven­
tory work units and describe interactions among eco­
system components.

(3) Effects studies address the relationships between speci­
fic ecosystem components and various pollutants.

(4) Synthesis studies integrate multidisciplinary informa­
tion on the Bight; products provide responses to specific 
Project objectives.

8



(5) Monitoring studies utilise information from the above
investigations to design a monitoring program that will 
assess the impact of future human and natural perturba­
tions on the Bight.

The Project funded 22 inventory efforts, 21 dynamics studies, 6 effects 
projects, and 1 synthesis unit. Work on monitoring is scheduled to 
begin in FY 1977. Another interdisciplinary unit funded was the MESA 
Monograph Series.

v, m

2? ~

aagajr

Figure 1.4. The R/V George B. Keles.
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Figure 1.5. The R/V Johnson.

2.1 Inventory Studies
2.1.1 Geological Oceanography

By the beginning of fiscal year 1976, the bulk of inventory 
programs devoted to geological problems had been completed or were 
being phased down. In May 1976 a draft report was received detailing 
net bathymetric changes in the Bight apex between 1936 and 1973. 
Although no significant changes were observed at the sewage sludge and 
acid waste dumpsites, considerable change was observed at the dredged 
materials dumpsite and at the now abandoned dumpsites near Ambrose and 
Sandy Hook Channels. At the dredged material dumpsite, dumping activi­
ties produced a 30-foot shoaling of bottom topography. Approximately 
86 percent of the dredged materials dumped between 1936 and 1973 were 
found still to be in place on the bottom. The accumulated sediments 
represented primarily the heavier fractions of materials disposed of at 
the site. Finer-grained, predominantly organic fractions, containing 
proportionately large amounts of contaminants, were dispersed over the 
years by various physical and biological processes.
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Inventory studies in geological oceanography have been com­
pleted. MESA-sponsored investigations in this discipline have led to 
the publication of a variety of maps and descriptions of Bight sediment 
distributions and have provided background information for a number of 
other New York Bight Project initiatives.

2.1.2 Physical Oceanography

The principal purposes of the inventory program in physical 
oceanography have been the characterization of water circulation, water 
column structure (temperature, salinity, and density), bottom pressure, 
and tidal and atmospheric forcing. Understanding these features is 
essential for defining the physical state of the water column and for 
describing the transport and dispersion of materials such as contam­
inants, sediments, and plankton.

The field program for FY 1976 initiated a long-term study of 
circulation and transport processes on the Bight shelf. For a full 
year, time series observations (currents, water temperatures, salin­
ities, bottom pressures, and meteorological forcing) were obtained to 
define better the low-frequency features and to characterize the ef­
fects of transient phenomena such as shelf waves, hurricanes, and 
storms (i.e., extratropical cyclones). Approximately 500 meter-months 
of serial current observations were obtained and processed. Bottom 
pressure records were obtained at five stations during the spring and 
summer months. Data from the coastal meteorological network were 
supplemented with much needed offshore data from two NDBO meteoro­
logical buoys moored on the Bight shelf. Seven expanded water column 
characterization (XWCC) surveys were conducted during the year to 
establish the seasonal cycle for water structure and physical/chemical 
parameters. The resultant combined data set was of exceptional quality 
and completeness.

A number of preliminary findings indicated that the period 
was not typical from a physical oceanographic point of view. Sea 
surface and air temperatures were unseasonably high during ^he winter 
of 1975 and spring of 1976. Together with an earlier-than-usual spring 
freshwater runoff, they brought about the early establishment of strat­
ified conditions in the Bight.

The passage of storm centers through the Bight during spring 
and summer was significantly reduced. Only six storms (40% of the 
normal number) occurred during this interval. Simultaneously, the 
spring/summer pattern of southwesterly winds became established earlier 
than usual and was stronger and more persistent than normal.

The dynamic relationship between the above conditions and 
Bight circulation is still being explored; however, direct examination 
of current patterns indicated that near-bottom shelf flow was much more 
variable than normal, alternating to the northeast and southwest over

11



periods of approximately one week. In addition, mean current speeds 
were approximately one-quarter those observed in 1975, although overall 
near-bottom water movement appeared to be more energetic.

These anomalous physical conditions were instrumental in 
bringing about two phenomena of concern to the Project: the appearance
of large quantities of floatable debris on metropolitan area beaches, 
and an anoxic event that severely damaged Bight shellfish resources. 
These incidents are discussed in greater detail in section 3.

Data obtained by inventory activities in physical oceano­
graphy proved to be an invaluable resource for investigations of the 
floatables incident and low dissolved oxygen conditions. Routine water 
column surveys provided a long-term data base against which to compare 
conditions observed during the spring and summer of 1976. These data 
were also used in efforts to model New York Bight circulation and water 
mass movements (see section 2.2.2: Dynamics, Physical Oceanography,
for a more extensive discussion). Routine measurements of water 
column conditions will continue through the life of the Project to 
provide input for diagnostic modeling studies and to furnish data for a 
Bight-wide monitoring effort to begin in FY 1977.

2.1.3 Chemical Oceanography
The New York Bight receives a multitude of contaminant inputs 

from a variety of sources. Inventory activities in chemistry during 
the reporting period were aimed at characterizing these inputs. One 
important class of contaminants reaching the Bight is trace metals. 
Studies have indicated that estuarine discharge and the dumping of 
dredged materials are major loading sources of most metals investi­
gated. Atmospheric input, sewage sludge, and acid waste dumping are 
relatively minor contributors to the total metals budget. For example, 
rough estimates of atmospheric input to a 10,000 km2 area of the Bight 
indicated that of the total input of pollutant material (from barge 
dumping, runoff, sewage, rivers, and atmospheric disposition), only 13 
percent of the lead, 8 percent of the zinc, 5 percent of the iron, and 
1 to 2 percent of the cadmium entered by way of the atmosphere. Con­
centrations of dissolved metals in the apex were found to be higher 
than on the open shelf, and higher in the summer than in the spring and 
fall. Budget calculations revealed that contaminant metals exemplified 
by copper and zinc do not accumulate in the apex and are rapidly trans­
ported and dispersed from it, presumably seaward to surrounding shelf 
waters and possibly back to the estuaries by tidal flushing. The mean 
residence times of contaminant metals in apex waters were estimated to 
be as low as six months or less.

A second contaminant-related study undertaken during the 
reporting period investigated the distribution of anthropogenic organic 
materials in Bight sediments. Sediment samples from selected portions 
of the Bight were analyzed for total carbohydrate (TCH) and total
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organic carbon (TOC) contents. The TCH:TOC ratio was determined to be 
an indicator of sewage-derived organic matter in sediment deposits. 
Observed TCHrTOC ratios suggested that considerable amounts of the 
organic material deposited in the Christiaensen Basin were of sewage 
origin, while only minor components of mud patches near Long Island 
were sewage-derived. Seaward of the apex, sedimentary organic matter 
was less influenced by sewage-related material, and organic matter of 
oceanic origin became more prevalent.

A comprehensive analysis of pollutants entering the Bight was 
prepared by workers at Manhattan College. The study estimated the 
magnitude and relative importance of contaminant inputs from sources 
such as dredge spoils, sewage sludge, acid wastes, chemical wastes, 
rubble, atmospheric fallout, gaged stream flow, urban runoff, ground- 
water outflow, and municipal and industrial waste water. In addition 
to flow or volume for each source, 23 separate contaminants were exam­
ined to estimate the inputs of heavy metals, nutrients, organic matter, 
solids, and microbes. Data provided by this study already have been of 
assistance to scientists, regulatory officials, and managers working on 
Bight-associated problems. Increased use of this report is projected 
as physical processes in the Bight are better understood and modeling 
efforts become more intense.

The activities described above represent the first portion of 
a continuing effort in chemical oceanography. Adequate data still are 
lacking for most metal inputs and for the distributions of most trace 
elements in the New York Bight ecosystem. The availability of heavy 
metals from input sources such as dredged materials also needs to be 
examined in greater detail, as do the distribution and cycling of toxic 
organic substances.

Future New York Bight Project research will look into many of 
the still outstanding questions. Additional investigations of the 
sources and environmental concentrations of heavy metals and toxic 
organics will be funded, as will examinations of the fate of dredge 
spoils dumped into the apex. Two items of particular note expected 
during 1977 are a report on the 25 most serious contaminants affecting 
the Bight and a study documenting the contaminant inputs provided by 
urban runoff.

2.1.4 Biological Oceanography

Biological activities associated with inventory studies 
centered around investigations of the benthic environment. Three 
examinations of benthic macrofauna were conducted.

Work by the NMFS Sandy Hook Laboratory provided input to the 
MESA Atlas Monograph on benthic invertebrates and indicated that on the 
basis of distribution, three broad categories of benthic species occur 
in the Bight: (1) species that occur regularly at many stations, often
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in great abundance, (2) species that occur irregularly but in great 
numbers, and (3) species that occur irregularly, at few stations, and 
in low numbers. More species by far belong to category (3), while 
relatively small numbers belong to category (1). Approximately 26 
percent of all species collected in the Bight were found at only one 
locale. The Sandy Hook effort also confirmed the belief that benthic 
invertebrate distributions reflect, to some extent, human impact on the 
benthic environment and thus may represent a useful monitoring tool. 
Initial cluster analyses revealed that benthic data were capable of 
identifying variously affected portions of the bottom. Between three 
and five replicate samples per station were found to be an appropriate 
balance between sampling precision and cost-effectiveness.

Further studies of the utility of benthic invertebrate dis­
tribution data for characterizing Bight environments were undertaken by 
groups from Fordham University and NOAA*s Center for Experiment Design 
and Data Analysis (CEDDA) working as a team, and by investigators from 
the University of Rhode Island (URI). The Fordham/CEDDA team utilized 
a technique known as factor analysis which divides the fauna sampled at 
various stations into groups, each group or factor containing similar 
faunal elements. The team found the Bight1s benthic environment divis­
ible into five groups: a group of organisms characteristic of the
sewage sludge dumpsite, two groups characteristic of sediments with 
relatively high organic contents (i.e., containing a high proportion of 
deposit feeders), and two groups characteristic of relatively hard- 
bottom areas around the dumpsites and around the Hudson Shelf Valley.

The URI group aimed to characterize the abiotic (i.e., phys­
ical/ chemical) aspects of the benthic environment by variance tech­
niques and then planned to apply biological data to the physical strata 
obtained. Although this work was incomplete at the close of the re­
porting period, the group found that three variables can be used to 
characterize benthic environments: the total metals content of sedi­
ments, the percent organic content of sediments, and sediment grain 
size characteristics. Future efforts will classify biological samples 
according to physical strata, and will compare the species composition 
of samples from similar physical strata. These activities should be 
completed by early 1977 and will lead to a refined estimate of the 
number of replicate biological samples required to characterize bio­
logical communities at given locations.

Related work utilized the distribution of fecal coliform 
bacteria in bottom sediments to map the spread of materials disposed of 
at the sewage sludge dumpsite. The study showed that sewage sludge had 
contaminated areas extending 11 km north and 37 km south from the 
dumpsite. Sediment migration patterns implied by the fecal coliform 
data were in agreement with those determined by independent geological, 
chemical, and physical studies in the Bight. The investigation also 
indicated that fecal coliform bacteria may persist in sediments for 
more than four days during winter and spring when temperatures are low.
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These sediments can be resuspended and carried toward Long Island as 
well as elsewhere by storm-induced turbulence.

Two additional inventory studies were undertaken, an analysis 
of ciliated protozoan populations and an updated examination of fish­
eries resources. The former investigation found localized areas of 
high bactivorous ciliate concentrations in the vicinity of the sewage 
sludge dumpsite. Bactivorous ciliates occurred in abundance only at 
specific depths above the dumpsite corresponding to layers of strati­
fication in the water column. Sewage sludge particles and sewage- 
associated bacteria were concentrated in these strata and provided a 
substrate for the ciliates. No bactivorous ciliates were found in the 
sediments of the dumpsite, possibly because of elevated metals concen­
trations in the sediments. The occurrence of bactivorous ciliates in 
the New York Bight was noteworthy for they had never been reported from 
marine environments before. Their presence was found to vary seasonal­
ly and was greatest in the summer when stratification was most pro­
nounced.

An examination of finfish resources began during the transi­
tional quarter and centered about investigations of the effects of the 
anoxic event that occurred in the Bight during the summer of 1976. 
Although some mortality was observed by sport divers on wrecks off the 
New Jersey coast and local kills of undetermined size occurred on 
several occasions when fish were trapped against the shore by intru­
sions of hypoxic water, no significant finfish mortalities were re­
vealed by eight survey cruises conducted in and near the anoxic water 
mass. Temporary changes in the distribution and migratory patterns of 
local fish populations were observed. In general, fishes tended to 
avoid areas of low dissolved oxygen concentration. Repopulation of the 
affected areas was observed after the end of the anoxic event. (See 
section 3 for additional information on the anoxic event.)

Investigations of the anoxic event’s effects on the fauna of 
the Bight will continue into FY 1977, as will efforts to complete the 
characterization of the Bight’s benthic communities. Aside from these 
studies, however, the aims of the Project’s inventory program in bio­
logical oceanography have been met and no further initiatives are 
anticipated.

2.1.5 Health-Related Investigations

The commercial fish and shellfish populations of the New York 
Bight represent potential reservoirs of heavy metals and toxic organic 
substances. Investigations in other parts of the country have indicat­
ed that commercial species are capable of acquiring pollutant body 
burdens of sufficient magnitude to pose a threat to the consuming 
public. An assessment of the heavy metals concentrations in New York 
Bight fish and shellfish began during the transitional quarter of 1976. 
Initial efforts were directed at collating already-existing data on the
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concentrations of eight metals in various tissues of species obtained 
from the Bight. A companion study summarizing comparable data from 
other parts of the country was also undertaken. Future field work and 
analyses will increase the number of metals under examination to fif­
teen. Reports due in 1977 and 1978 will explore variations in heavy 
metal body burdens among different species, among forms with various 
food and/or habitual preferences, among organisms of different sizes, 
and among groups from various geographic areas inside and outside the 
Bight. An analogous study of organic contaminants in fish, shellfish, 
and plankton will begin in FY 1977 and will continue into 1978.

2.2 Dynamics Studies
2.2.1 Geological Oceanography

A major component of geological studies was concerned with 
the dynamics of sediment transport. Predictions of sediment transport 
rates were made at stations occupied during the 1973-1974 current meter 
field season. Computations indicated an expected state of near-contin­
ual sediment movement at the harbor mouth, but also showed anomalous 
sediment activity in the Hudson Shelf Valley. The results suggested 
clockwise sediment transport in the apex during the fall and counter­
clockwise movement in the spring. The fall pattern, however, could be 
interrupted and occasionally overwhelmed by westward sediment movement.

Also completed were analyses of data generated by an experi­
ment monitoring the movement of sand tagged with the radionuclide 
ruthenium. These experiments along Long Island clearly demonstrated 
the seasonality of sediment transport and its governance by storm 
events. Unusually strong northeasters were found to be capable of 
dominating sediment transport so that net movement was to the west.

Experiments utilizing naturally occurring radionuclides of 
thorium, uranium, radium, polonium, and lead examined the rates of 
sedimentation and sediment perturbation at selected stations in the 
Bight. Isotopes of lead and thorium (210Pb, 228Th, and 234Th) were 
particularly useful in this regard. Lead-210 also was found to be 
useful for distinguishing the origins of organic-rich fine fractions; 
however, the rapid rates of bioturbation seen in the Bight (turnover of 
up to 25 cm of sediment in less than five years) reduced the value of 
this isotope for establishing sediment history.

A preliminary report was received in September 1976 from 
workers at the University of South Florida investigating the sources, 
transport, and reactions of suspended particles in the Bight. Results 
indicated that at least some of the major inputs of particulates to the 
Bight could be chemically typed and traced. Seasonal changes in the 
distribution and composition of suspended matter were found to be 
related to input from the Hudson-Raritan estuarine system, diatom 
productivity, sediment-water interactions, and the dumping of anthro­
pogenic materials.
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Research continued on the origin, extent, and composition of 
low-density, high carbon mud patches that occur seasonally offshore 
from Long Island. Evidence indicated that the position of these patch­
es varied seasonally; however, there was no indication that they were 
steadily moving toward nearby beaches. There also was no compelling 
evidence that the mud patches were principally derived from sewage 
sludge dumped in the Bight. Changes in the size and distribution of 
mud patches were examined by means of techniques such as continuous 
sidescan sonar recording, grab sampling and analysis of physical and 
chemical characteristics of patches, bottom photography, and direct 
measurements utilizing diver-serviced graduated rods.

Research on the organic properties of Bight sediments showed 
that fecal steroids, such as coprostanol and 24-p-ethyl coprostanol, 
could be used as tracers of sewage contamination. However, because of 
the numerous sources of raw and treated sewage to the New York Bight, 
steroids could not be used to identify the sources of sewage-related 
material.

Beginning in the transitional quarter, many of the dynamic 
studies related to sediment transport were combined into a single 
effort entitled Inner Shelf Sediment Transport Experiment (INSTEP).
The goal of this program is to resolve the pattern (i.e., the rates and 
directions) of fine sediment deposition, transport, and erosion on the 
inner continental shelf, specifically off Long Island and in the inner 
Bight. This effort will examine the structure of the coastal turbidity 
field, the rate of coastwise sediment flux, the rates of onshore/ 
offshore sediment exchange, and the transport and settling patterns of 
fine particulate matter moving through the water column. Preliminary 
results will become available during FY 1977.

Perhaps the most ambitious applied geological projects under­
taken during the reporting period were the Sewage Tracking Acoustic 
Experiments (STAX). The initial endeavor (STAX-I) showed that dumped 
sewage sludge could successfully be tracked over periods of several 
hours by modified acoustic systems. Sludge dumped at the sewage sludge 
disposal site by commercial tankers was tracked using 20-kHz and 200- 
kHz systems. Although portions of the dumped material were observed to 
sink to the bottom in as little as 20 minutes, other fractions remained 
suspended near the pycnocline and moved with the water column. Mate­
rial was tracked for as long as 5 hours after the completion of a dump. 
During the tracking, point scatterers appeared in the acoustic field.
It is still unclear whether these represented particles of sewage 
sludge that flocculated after the dump or biological targets, such as 
small fishes, that were attracted to the dump area.

Chemical observations made in association with STAX-I re­
vealed that ammonium, phosphate, and suspended solids contained in the 
discharged sewage sludge had the greatest impact on water column pro­
perties. Factors such as temperature, salinity, pH, and concentrations
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of dissolved oxygen and chlorophyll a were not significantly affected 
by sludge dumping. By 110 minutes after dumping, the water column 
above the thermocline had nearly returned to background conditions with 
respect to the variables measured. Below the thermocline, however, 
concentrations of ammonium, phosphate, and suspended solids remained 
high for the entire observation period.

A more comprehensive and complex set of acoustical experi­
ments (STAX-II) was undertaken in July 1976. Preliminary results 
confirmed and extended many of the findings made during STAX-I. Sewage 
sludge dumping was again observed to affect both the water column and 
the bottom. Approximately 21 percent of the total load of sewage 
sludge particles reached the bottom during the first 2 to 3 hours after 
dumping. However, detectable effects of the dump persisted in the 
water column for 6 to 8 hours. Highly concentrated horizontal plumes 
of sewage sludge-derived materials spread from the main vertical plume 
along the thermocline. These horizontal plumes persisted at least 4 to 
6 hours after dumping. Particulate and dissolved fractions of the 
sewage sludge dispersed under the influence of mixing and advection, 
but at significantly different rates. A complete report detailing the 
results of STAX-II will be available late in 1977.

With the end of the 1976-76T funding period, dynamics efforts 
in geological oceanography will focus on the INSTEP investigations, an 
examination of the mobility of potential pollutant-carrying fine­
grained sediments. Other studies will have been completed, will grad­
ually diminish, or will have been incorporated into the INSTEP effort. 
Although INSTEP will continue to dominate MESA-sponsored geological 
studies for the remainder of the life of the Project, plans now call 
for a STAX-like investigation of dredge spoil dumping to begin during 
1978. This study should provide much needed geophysical and chemical 
data on the fate of substances such as heavy metals and toxic organic 
compounds contained in the dredged materials.

2.2.2 Physical Oceanography
Considerable progress has been made in characterizing major 

Bight forcing functions and related dynamic responses. An initial 
study of meteorological forcing fields was conducted during FY 1976. 
Extratropical cyclones were shown to be dominant forcing disturbances 
in the Bight. Examination of historical storms resulted in the charac­
terization of the surface expression and associated air-sea transfers 
resulting from a typical winter storm. The space-time correlation 
fields of forcing parameters, such as atmospheric pressure and wind 
stress, were also developed and were used to produce and verify objec­
tive meteorological hindcast extrapolation schemes. These schemes were 
utilized to generate a limited set of gridded data for various model 
and analytical studies.
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One such set of studies utilized autoregressive and other 
statistical techniques to determine pressure, sea level, and current 
responses to meteorolgical and tidal forcing. Examinations of the 
fluctuations and distribution of currents began to establish close 
links between components of current response and a manageable number of 
forcing factors. A significant amount of the low frequency current 
variance was attributable to tidal and local wind forcing. An under­
standing of the distributions of component response relationships is 
expected to lead to the development of a composite model capable of 
forecasting or hindcasting total current response, given appropriate 
forcing inputs.

Considerable analytical development and testing of response 
models were also accomplished. A tidal response model was completed 
and documented; a one-dimensional current/local wind response model was 
tested; and work began on the development of a two-dimensional tech­
nique for analyzing vector response/forcing relationships. Work on the 
one-dimensional model indicated that considerations of far-field forc­
ing and stratification may be necessary to achieve the desired variance 
reduction over a broad range of environmental conditions.

During FY 1976-76T, combined data sets of density, pressure, 
currents, and wind fields were analyzed as part of a steady-state 
diagnostic modeling effort. When completed, the diagnostic models will 
provide a detailed picture of velocity fields (i.e., current patterns) 
in the Bight. Several case studies were undertaken during the 1976 
fiscal year to establish model sensitivity to input factors such as 
depth or density fields. As a result, boundary conditions were exam­
ined and refined. The models were found to be reasonably realistic for 
non-stratified conditions over averaging periods of approximately one 
week. Other cases (e.g., stratified conditions) are to be further 
explored during FY 1977 and models will be applied to conditions ob­
served during the 1976 anoxic event.

In addition to the above modeling efforts, 1976 saw the 
initiation of the analytical development of a time-dependent diagnostic 
model. This model will account for the effects of transient forcing 
events and for the propagation of externally generated current wave 
forms through the Bight.

The development of physical models of Bight circulation is 
important to both the applied and pure science aspects of the Project. 
For example, 1977 will see the start of an effort to model the cycling 
of carbon, oxygen, and nitrogen in the New York Bight ecosystem. At 
the heart of this undertaking will be a transport model such as the 
steady-state diagnostic model mentioned above. Similarly, physical 
models of the type under development can be of great assistance during 
a crisis such as an oil spill or a floatables event when it becomes 
vital to understand how various forcing functions (e.g., wind and 
tides) affect the movement of parcels of water, in examining the causes
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of poorly understood phenomena such as the anoxic event of 1976, and as 
part of synthesis activities to examine holistically problems such as 
the fate and distribution of pollutants or to evaluate alternative 
waste management strategies. During its remaining years, the Project 
will strive to produce models applicable to the many needs of its 
users.

2.2.3 Chemical Oceanography
Dynamics efforts in chemistry examined the transport and 

dispersion of several key compounds and elements in the New York Bight. 
One such study investigated anthropogenic fluxes of carbon into sedi­
ments. Measurements of the relative abundance of two isotopes of 
carbon, 12C and 13C, revealed that sewage sludge-containing sediments 
are poor in 13C compared with average organic sediments from the Bight. 
The 13C technique utilized in this study was judged to be a potential 
qualitative tracer of anthropogenic components in near-shore sediments.

A second study, conducted by scientists from Florida State 
University, investigated phosphate fluxes across the sediment-water 
interface. Results indicated that there was considerable lateral 
heterogeneity in the distribution of interstitial total dissolved 
phosphate. The data also suggested that physical processes and orga­
nisms associated with the bottom were primarily responsible for the 
exchange of dissolved phosphate species across sediment-water inter­
faces in the Bight.

A third study examined fluctuations in the dissolved oxygen 
levels of the Bight. Dissolved oxygen concentrations generally have 
been found to be near saturation except in summer when a stable ther- 
mocline exists and concentrations in the lower layers of the water 
column may drop to 10 percent of saturation or less. Localized short­
term episodes of oxygen depletion are not uncommon and have been ob­
served during most summers. (These should not be confused with the 
atypical, large-scale anoxic event that took place during the summer of 
1976 and is discussed in section 3.2 of this report.) In order to gain 
insight into the oxygen situation in the apex, mass balances of oxygen 
and carbon cycles were examined. Photosynthetically produced carbon 
was found to account for most of the apex oxygen demand, particularly 
during the summer. Oxygen demand resulting from sewage sludge and 
dredged materials was small compared with that from carbon produced in 
situ. Midsummer primary productivity in the apex was high because of 
anthropogenic nitrogen input. Most nitrogen supplied to the apex in 
forms suitable to support photosynthetic production was derived from 
sewage treatment plant effluent discharged into the Hudson-Raritan 
estuary. (See also section 2.2.4, Dynamics--Biological Oceanography.) 
The study concluded that river-borne inputs of nitrogen, rather than 
ocean dumping, were the primary cause of low summer oxygen concentra­
tions in the apex. Improvement in summer oxygen levels will be achiev­
ed only by removing nitrogen from sewage treatment plant effluents.
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The Hudson-Raritan estuarine system provides significant 
inputs of many materials to the New York Bight apex. Exchange takes 
place across a transect between Sandy Hook, N. J., and Rockaway Point, 
N. Y. Transport measurements at the transect are difficult to inter­
pret because of the complex hydrography and circulation patterns occur­
ring there. During the reporting period a study was conducted to 
determine whether contaminants and naturally occurring substances in 
water masses adjacent to the transect could be used to identify the 
origin of water passing across the transect. Research indicated that 
by comparing salinity, ammonium, and chlorophyll-a distributions at the 
the transect with those characteristic of source waters, such identi­
fications were possible.

With the close of the transitional quarter, the emphasis of 
dynamics studies in chemical oceanography will shift from biologically 
labile substances, such as nutrients, carbon, and oxygen, to pollu­
tants. For example, efforts to compile existing information on the 
chemical effects of dredged material and acid waste dumping will be 
completed (FY 1977), and a study examining the flux of heavy metals 
from dredged material deposits will be initiated (FY 1978). FY 1978 
will see the beginning of a two-year initiative to summarize contam­
inant dynamics in the New York Bight ecosystem. This effort will 
integrate and interpret information on the sources, transfer routes, 
rates of transfer, and fates of major contaminants.

2.2.4 Biological Oceanography
It is well known that the nutrient loading of the New York 

Bight apex is dominated by organic inputs from the Hudson-Raritan 
estuary system (see Mueller et al., 1976). The estuary system, in 
turn, receives much of its loading from municipal sewer and wastewater 
outfalls around the metropolitan area. The greater New York area (20 
million people) contributes approximately 160 metric tons of nitrogen 
per day to the estuary. Approximately half comes from New York City 
alone, and much of this enters the system between the George Washington 
Bridge and the Narrows. The fate of this input is, to a large extent, 
determined by responses of phytoplankton assemblages of the Hudson- 
Raritan estuary and inner Bight. Phytoplankton dynamics in turn signi­
ficantly affect benthic environments as well as other components of 
water column communities.

Within the Hudson-Raritan estuary, phytoplankton are capable 
of utilizing only a small percent of the anthropogenic nitrogen input. 
Thus nitrogen is never limiting to phytoplankton growth. During 
periods of high spring runoff, phytoplankton may assimilate as little 
as 1.6 percent of the available nitrogen, whereas during summer periods 
of sluggish flow assimilation may be as high as 26.9 percent. In 
either case, a large proportion of the nitrogen available in the 
estuary is not used and is flushed into the Bight where it is found in 
measurable quantities throughout the area required for its uptake.
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During the summer this represents an area of 257 km2 or a fan-shaped 
section of the Bight having a radius of 20 km. During most of the rest 
of the year this represents an area of 1370 km2 or a fan-shaped section 
of the Bight with a radius of 40 km. Phytoplankton production within 
the estuary represents a significant contribution to the organic load 
of the estuary and may be as high as 185 metric tons of carbon per day. 
This loading contributes significantly to the summer oxygen demand of 
the estuary and the inner Bight.

A thorough study of productivity was undertaken at one sta­
tion in lower New York Bay. The results clearly illustrated the effect 
of nutrient loadings on the estuary. Production at the study site was 
estimated to be 817 g C/m2/yr. This amount is greater than the highest 
values previously recorded for marine phytoplanktonic ecosystems. It 
is 2.2 times the annual particulate production recorded in adjacent 
marine coastal waters (370 g C/m2/yr), and well above the productivity 
seen in relatively unpolluted coastal marine systems (100-200 g 
C/m2/yr). The productivity is comparable only with that observed in 
highly eutrophic freshwater fish ponds (about 1000 g C/m2/yr). On an 
annual basis, 18 percent of estuarine primary productivity was found to 
be attributable to netplankton, 67 percent was attributable to nano­
plankton and 15 percent was produced as dissolved organic matter (DOM). 
In adjacent coastal waters, netplankton represented a larger fraction 
of the overall productivity.

As previously mentioned, nutrients are not limiting to estua­
rine primary production. The high concentrations of ammonium and 
phosphate injected year-round into the Hudson River by sewage treatment 
plants permit excessive phytoplankton growth. Available light appears 
to be the limiting parameter, with factors such as the rates of cell 
importation, growth, dilution, predation, and flushing being important 
secondary controlling agents. Other work indicates that temperature 
may also be an important controlling parameter.

In a related study, researchers found that phytoplankton from 
Raritan, lower New York, and Sandy Hook bays were capable of releasing 
extremely high quantities of photoassimilated carbon in the form of DOM 
into the extracellular environment. In the summer, DOM release rates 
may be greater than 100 mg C/m3/hr. This is two orders of magnitude 
greater than that found in other estuaries and one order of magnitude 
greater than that observed in stressed laboratory populations. At 
times as much as 71 percent of total productivity was released as DOM, 
although amounts generally averaged between 10 and 15 percent of total 
productivity.

Research thus far described has been concerned with condi­
tions within the Hudson-Raritan estuary; however, considerable effort 
also was devoted to conditions in the inner Bight. Work undertaken by 
the Lamont-Doherty Geological Observatory (L-DGO) examined phyto­
plankton dynamics in this region. Calculations and field work indica­
ted that annual particulate phytoplankton productivity in the apex
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ranged between 430 and 460 g C/m2/yr. Of this, netplankton accounted 
for 49 percent of annual production, and nanoplankton accounted for the 
remainder. Approximately 50 percent of netplankton productivity oc­
curred between February and April, while more than half of nanoplankton 
production occurred between June and August.

Phytoplankton represented a major source of particulate or­
ganic carbon (POC) in the apex. However, at no time during the study 
period did phytoplankton-associated POC account for more than 45 percent 
of water column POC. Phytoplankton POC values ranged between 15 and 45 
percent, with values greater than 35 percent occurring only during bloom 
periods. Thus at all times during the year, non-phytoplankton- 
associated POC (e.g., silt or detritus) accounted for the bulk of the 
water column POC in the apex.

The fate of water column POC was another area examined by L- 
DGO investigators. Several factors, including grazing by zooplankton 
and sinking were found to be important mediators of water column POC. 
With regard to zooplankton, copepods accounted for more than 70 percent 
of the macrozooplankton during most of the year. Since the absolute 
abundance of copepods varied with season, the effect of these organisms 
on the POC pool was variable. Maximum grazing pressure by copepods was 
observed during late June. During this period, copepod grazing was the 
major process limiting phytoplankton accumulation, with approximately 22 
percent of the standing stock of phytoplankton being grazed daily. 
Copepods also consumed considerable amounts of detritus and were found 
to play a major role in turning over the summer water column detrital 
pool.

With regard to sinking, netplankton (i.e., diatoms) were 
observed to sink at rates of 2-4 m/day. Nanoplankton, on the other 
hand, were observed to sink more slowly (0-1 m/day). Since netplankton 
reach maximum abundance early in the year (February-March), before 
zooplankton grazing pressure is heavy, sinking was found to be a primary 
factor controlling the size of netplankton populations. In contrast, 
nanoplankton populations reach peak abundance during late spring and 
early summer, when copepod grazing is most intense. Because nano- 
plankters fall through the water column relatively slowly, grazing 
rather than sinking was found to be the primary cropping agent of this 
segment of the phytoplankton.

Studies of benthic processes represented a second area of 
inquiry during the reporting period. Investigations demonstrated the 
utility of the 14C-heterotrophic mineralization technique for monitoring 
benthic microbial activity. No significant diel variations were noted 
in the rates of microbial activity.

Considerable temporal and spatial variations in total benthic 
respiration (microbial plus macrobenthos) were noted across the Hudson 
estuary and Bight apex. In general, the oxygen saturation of bottom
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waters varied seasonally and was highest in February and lowest in 
August. Oxygen utilization during both periods was highest in the lower 
Hudson River (Spuyten Duyvil to the Narrows) and decreased seaward.

Contrary to common belief, the bulk of the oxygen uptake was 
observed to occur in the water column rather than on the bottom. In the 
lower Hudson River, seabed oxygen uptake rates ranged from 12.6 to 41.5 
ml 0 /m2/hr. This was sufficient to consume 4.6 percent and 4.8 percent 
of tne organic load in the river in February and August, respectively.
In lower New York Bay, seabed oxygen uptake ranged from 3.9 to 31.4 ml 
02/m2/hr. This was sufficient to oxidize 6 percent of the total organic 
load of the Bay. In the apex, seabed oxygen consumption ranged between 
1 and 68 ml 02/m2/hr. This was sufficient to oxidize 6 percent of the 
total organic load of the Bay. In the apex, seabed oxygen consumption 
ranged between 1 and 68 ml 02/m2/hr. This was sufficient to oxidize 
only 5 percent of the annual organic loading of the apex.

Seabed oxygen uptake rates obtained for the apex were similar 
to those obtained by other studies of eutrophied coastal environments. 
During the winter, highest oxygen uptake rates were observed in the 
Christaensen Basin, adjacent to the sewage sludge disposal site, and in 
the dredge spoils disposal area. High values were also observed in the 
Hudson Shelf Valley seaward of the Christiaensen Basin. During the 
summer, high rates of benthic oxygen utilization were observed adjacent 
to the dredge materials dump site and near the site of the Asbury Park,
N. J., municipal sewage outfall. Industrial acid wastes produced no 
noticeable effect on oxygen uptake.

These studies in biological oceanography investigated the 
relative importance of factors controlling primary productivity and the 
utilization of phytoplankton biomass. Other investigations examined 
benthic respiration and its role in utilizing energy sources and dis­
solved oxygen available to benthic communities. These determinations 
represent the first steps in developing a fuller understanding of the 
trophic relationships between components of Bight ecosystems. Future 
efforts will attempt to quantify these interactions in order to produce 
a model of carbon, oxygen, and nitrogen cycling in the Bight.

2.2.5 Health-Related Investigations

Previous studies have indicated that pathogenic organisms are 
capable of surviving at least for short periods of time in the waters 
and sediments of the New York Bight. A dynamics study was begun to 
determine if pathogens suspended in the water column could be transmit­
ted to the shore by aerosolization resulting from the bursting of bubbles 
at the sea surface. Bubble breakage and aerosolization take place 
wherever there is turbulence. Investigators used a harmless, relatively 
fragile indicator virus, T^, in this study. They hypothesized that if 
T^ could remain viable during aerosolization, then less fragile patho­
gens also could be dispersed by this process.
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Researchers found that both and bacteria remained viable in 
droplets resulting from the bursting of bubbles. The process of droplet 
formation was found also to concentrate viral and bacterial particles by 
30- to 50-fold over that in the bulk suspensions giving rise to the 
bubbles. The public health significance of these findings is that 
viruses and bacteria in the sea may be concentrated by adsorption and 
ejection processes associated with the formation and bursting of bubbles 
Particles may be removed from the water by waves (e.g., breakers in the 
surf zone), white caps, or wakes from passing ships, and wafted into the 
winds for transmission to humans.

2.3 Effects Studies
Four classes of effects studies were undertaken during the report­

ing period. These included examinations of the effects of chemical 
pollutants on phytoplankton populations, an investigation of mutagenesis 
in ichthyoplankton, studies of fish and shellfish diseases, and an 
analysis of pollution-mediated antibiotic resistance in benthic bacteria 
Results obtained from each of the above are briefly discussed below.

2.3.1 Effects of Chemical Pollutants on Phytoplankton Populations
The effects of chlorinated pesticides such as PCB's on phyto­

plankton populations were examined by the Marine Sciences Research 
Center (MSRC) of the State University of New York at Stony Brook. 
Experiments were conducted under both field and laboratory conditions. 
For the former, a system using dialysis membrane bags was developed.
This system permitted populations of algae to be tested under controlled 
conditions while still bathed in natural waters.

Work utilizing various species of phytoplankton revealed the 
following about the effects of PCB’s:

(1) A single dose of PCB at 10 ppb substantially but tem­
porarily inhibited a series of phytoplankton functions, 
whereas a 1-ppb dose produced only limited inhibition of 
growth and photosynthesis.

(2) Large species of phytoplankters (particularly diatoms) 
appear to be more susceptible to PCB toxicity than do 
smaller algae, leading to substantial changes in size 
class distribution in treated cultures.

(3) In Thalassiosira species, 10 ppb of PCB reduced the 
growth rate, total particle volume, chlorophyll a and 
carbon fixation per cell, but did not affect carbon 
fixation per unit chlorophyll a. Inhibition of photo­
synthesis appeared to be due to interference with chloro­
phyll synthesis rather than chlorophyll function.
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(4) Repeated doses of PCB's may have a devastating effect on 
natural phytoplankton communities. Although recovery 
occurred with time following a single exposure to 5 or 10 
ppb PCB, daily doses of 5 ppb inhibited growth and 
permanently altered species composition. Daily doses of 
10 ppb ultimately destroyed all algal cells.

Work with other chlorinated hydrocarbon compounds produced 
similar results. Single doses of 1, 5, or 10 ppb of DDE were found to 
inhibit temporarily the growth of the marine dinoflagellate Exuviella 
baltica. Such inhibition in nature could be sufficient to allow less 
susceptible phytoplankters to gain a competitive advantage.

Doses of 10 ppb of dieldrin produced even more marked effects 
on I- baltica. In addition to inhibiting growth, the pesticide caused 
the rupturing of growing cells and produced successive generations of 
smaller-than-normal cells, even when daughter cells were grown in diel- 
drin-free solutions. Since herbivorous zooplankters are frequently 
size-specific particle feeders, chlorinated pesticides may have an 
adverse effect on natural food chains by altering the quantities and 
sizes of phytoplankton available for zooplankton grazing. Such changes 
will disrupt trophic interactions within a community and may bring about 
changes in the species composition of a natural system.

2.3.2 Mutagenesis
Research on the incidence of mutagenesis in ichthyoplankton 

from the New York Bight for the first time revealed possible effects 
related to. waste disposal practices. Mutagenesis refers to abnormal­
ities such as chromosomal aberrations and cleavage anomalies that pre­
vent the successful development of fish eggs and larvae. Although 
several species were studied, the bulk of the data refer to the Atlantic 
mackerel, Scomber scombrus. Data from other species show trends similar 
to those seen for the Atlantic mackerel.

Briefly stated, extremely high incidences of mutagenesis were 
observed in the apex, particularly in the vicinity of the dumpsites. 
Extremely high mortalities (26-97 percent) were observed in the latter 
areas. The incidence of mutagenesis was also high along the New Jersey 
coast and decreased with distance southeast and east away from the apex. 
Mortalities of eggs and larvae in the northeast and southern portions of 
the Bight were relatively low, ranging from 0 to 10 percent.

It should be emphasized that at this time no cause and effect 
relationship has been determined between the occurrence of mutagenesis 
and anthropogenic inputs of pollutants. However, the spatial correla­
tion between peaks in these two factors is suggestive. Work to be 
undertaken in FY 1978 aims to establish more firmly whether a relation­
ship exists between the incidence of pollution and mutagenesis.
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2.3.3 Fish and Shellfish Diseases
Data continued to be collected on fish and shellfish disease 

occurring in the Bight. The incidence and geographic distribution of 
fin rot disease were identified by NMFS researchers. They found a 
significantly higher prevalence of fin rot in fish caught in the apex of 
the New York Bight than in fish from outside of the apex. They also 
noted a higher incidence of the disease in fish from the Hudson-Raritan 
estuary (i.e., Raritan and Sandy Hook Bays) than in fish from Great Bay 
(a relatively unpolluted bay approximately 70 miles south of Sandy 
Hook). The occurrence of fin rot varied seasonally and annually.
Between 1973 and 1975 the incidence of this disease in winter flounder 
(Pseudopleuronectes americanus) from the apex declined from 12 percent 
to 3 percent. The reason for the decline is not known.

Cage studies were begun. Healthy winter flounder were held in 
cages at sites with clean and polluted water, in an attempt to monitor 
the development of fin rot. Although this experiment was beset by 
logistical difficulties, initial findings indicated that conditions were 
unfavorable to the maintenance of healthy fish at the polluted site.
Fish held in this area either died or developed caudal fin lesions. The 
lesions were more severe with longer exposure times. The condition and 
percentage of fish surviving at the control site were considerably 
better than at the polluted site.

Work also continued on shellfish gill fouling. The gills of 
Crustacea from the Bight apex frequently were populated by parasites and 
epibionts, and often were fouled by detrital material, producing a 
syndrome known as "black-gill11 disease. The disease previously had been 
shown to be induced by dumped material.

A new fouling species of suctorian ciliate, Ephelota sp., was 
reported for the first time from the gills of four species of crabs and 
one species of lobster taken from the Bight apex. This epibiont appear­
ed to be present only on bottom-dwelling, relatively sessile organisms 
that were taken from polluted waters. All of the sites where Ephelota 
sp. was found either were areas of heavy residential and commercial 
pollution or were long-term dumping grounds for dredge, sewage, and 
industrial wastes. The ciliate was not found on crustaceans from Long 
Island Sound or Montauk Point, suggesting that the epibiont may be a 
pollution indicator species.

The overall results of investigations of fish and shellfish 
diseases suggest that organisms inhabiting polluted waters are more 
likely to exhibit disease symptoms. However, cause and effect relation­
ships generally were not demonstrated.
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2.3.4 Antibiotic Resistance in Benthic Bacteria
The final effects study undertaken during the 1976-76T 

fiscal year involved an examination of the prevalence of antibiotic 
resistance in bacteria isolated from dumpsites of the New York Bight 
apex. Workers at Cornell University found varying degrees of resistance 
to ampicillin, tetracycline, kanamycin, and streptomycin among these 
bacteria. The same workers also found that forms resistant to the 
antibiotic ampicillin also tended to be resistant to elevated concentra­
tions of mercury present in the media.. Research with both the genus 
Vibrio and the genus Bacillus led to the conclusion that ampicillin 
resistance and mercury resistance were genetically linked. Thus, evolu­
tionary selection for bacteria resistant to elevated mercury concentra­
tions present in dumpsite sediments may also have resulted in the evolu­
tion of bacterial strains resistant to ampicillin. Work during FY 1977 
will investigate this hypothesis.

2.4 Synthesis Studies
Only one synthesis effort (work unit IV.1, MESA Monographs) 

was funded during FY 1976-76T. The aims of this unit were to summarize 
and integrate existing information on various aspects of the Bight and 
to present these data in a manner that is usable by the general public, 
managers, and scientists. Thirty monographs are projected for the 
complete series. Nine were published and manuscripts for all remaining 
monographs were received and reviewed. Additional discussion of the 
series is presented in section 4.1 (Publications) of this report.

3. SHORT-LIVED EVENTS RESPONSE
During FY 1976-76T the New York Bight Project responded to a number 

of short-lived phenomena. These ranged in duration and seriousness from 
an anoxic event, which involved much of the Bight and lasted for several 
months, to a major spill of toxic chemicals, which posed a 1- to 2-day 
threat to portions of the apex. Although crisis response is not the 
primary function of the Project, involvement with selected short-term 
events may come about for any of the following reasons:

(1) The event may represent a "natural experiment," affording an 
opportunity to make observations and/or to test hypotheses 
pertinent to on-going research efforts.

(2) The event may produce environmental consequences of interest 
to the Project in its role as information center for users of 
the Bight.

(3) The Project may be requested by federal, state, or local 
agencies to provide assistance because of its competence and 
familiarity with the Bight.
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(4) The event may disclose previously unappreciated aspects of 
problems pertinent to the Projectfs goals.

Four short-lived events are described below: the summer 1976
floatables event, the summer 1976 anoxic episode, Hurricane Belle, and 
the spring 1976 chemical waste spill. In all, Project staff devoted 
over one man-year to these events through September 1976. The greatest 
effort was devoted to the floatables problem (121 man-days). An effort 
of similar magnitude will have been made by the Project staff for the 
anoxic episode, by the time all analyses are completed in 1977.
3.1 The Floatables Event

The ”summer 1976 floatables event” refers to a period during the 
second half of June 1976 when beaches along the south shore of Long 
Island were inundated by a variety of floating litter. Included among 
the materials washed ashore were tar and grease balls, charred wood, 
garbage and trash (e.g., watermelon rinds, chicken heads, styrofoam 
beads, paper, and plastic wrappers), and sewage-related items (e.g., 
condom rings, diaper liners, and tampon applicators). Although similar 
occurrences had been recorded in the past, greater sensitivity of citi­
zens to pollution combined with the unprecedented volume of objection­
able materials to produce a public outcry. Immediate concern focused on 
bathing beach water quality and the potential health hazard posed by 
sewage and waste materials washing ashore. In partial response to these 
concerns, selected beaches were closed as a precautionary measure be­
ginning on June 15, 1976. By the end of the third week in June, swim­
ming was prohibited at most south shore beaches. Although bathing areas 
were generally reopened by July 1, the incident caused considerable 
annoyance and inconvenience to the public and economic loss to local 
businesses.

The New York Bight Project became involved with the floatables 
incident primarily because of its research on the effects of sewage 
sludge dumping and waste disposal in the Bight. Initially, the Project 
served as a focus for the multi-faceted local, state, and federal re­
sponse (see section 5: Advisory Services). However, as the effort
became better defined, the coordinating role for federal activities 
shifted to the EPA. The MESA Project concentrated on gathering and 
analyzing data relative to the causes and possible recurrence of the 
floatables event. A final report entitled MLong Island Beach Pollution: 
June 1976” was prepared and published as a MESA Special Report (MESA, 
1977a). The report concluded that although no single source or event 
could be blamed for the variety of floating litter that washed on to the 
beaches, several natural and man-related factors were contributory.

Among the natural events, it was noted that there was unusually 
high river runoff in May 1976. This probably flushed more material than 
usual into the Bight from the Hudson and Raritan River drainage basins. 
At the same time, strong and unusually persistent winds blew from the

29



southwest. These events occurred during the end of May and the early 
part of June and had two effects. First, they shifted the Hudson River 
plume to the east, away from its normal southerly path parallel to the 
Jersey coast; and, second, they tended to transport floatables in the 
Bight to the northeast, towards Long Island beaches. The latter effect 
was probably enhanced by spring tides, which reached their maximum on 
June 12.

Human-associated events increased the volume of floating debris 
available for wind- and tide-driven transport. A series of devastating 
pier fires early in June dumped tons of wreckage and debris into the 
water. Prior to that, a ruptured oil storage tank spilled large quanti­
ties of oil into the Hackensack River and the wetlands of the Hackensack 
Meadows. A week later, two sewage sludge storage tanks on Pearsall*s 
Hassock, Hewlett Bay Park, N. Y., exploded, spilling 1 million gallons 
of sewage sludge into the water and 1.1 million gallons onto the land.

While the above events undoubtedly added to the debris stranded on 
Long Island beaches, their contribution, like that from the sewage 
sludge dumpsite, was relatively minor. By far the greatest input of 
floatables came from the numerous discharges and waste handling opera­
tions associated with the Hudson/ Raritan estuary. For example, many 
discharges (untreated and combined sewer overflows) lacked adequate 
screening and carried large quantities of floatables into the rivers.
The floatables carried into the estuary by all of the above mechanisms 
were flushed into the Bight by the unusually high flow rates and were 
then stranded on the beaches of Long Island by the prevailing winds.

Because of the multiplicity of sources contributing to the float­
ables problem, the MESA summary report on the episode (MESA, 1977a) 
concluded that ’’there is no [short term] technological solution to the 
problem of floatables on New York Metropolitan area beaches [p. 55].M Only 
through a program directed at (1) improving the metropolitan area’s 
sewer systems, (2) reducing the volume of solid floatables generated by 
the area’s populace, and (3) eliminating discharges of floatable pol­
lutants such as greases and oils can the problem be controlled and its 
recurrence prevented.

3.2 The Anoxic Event
Shortly after the floatables episode, the New York Bight was beset 

by another crisis, an anoxic event. The problem first became evident at 
the end of June and beginning of July 1976. During the weekend of June 
27, sport divers observed stressed organisms on a number of wrecks off 
the Jersey coast. Three days later, a commercial trawler working at 50 
m in the apex of the Hudson Shelf Valley reported that up to 75 percent 
of its catch consisted of dead fishes. The occurrence of unusually 
large numbers of dead or dying organisms in the northwest portion of the 
Bight was confirmed during the Fourth of July weekend, when sport divers 
found dead demersal fishes and invertebrates on and around shipwrecks 
off the cost of northern New Jersey.
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Initial reports of dead organisms were restricted to the area north 
of Barnegat Inlet, but, as the summer passed, the affected area appeared 
to spread southward and eastward until it reached its maximum extent in 
mid-September, when it covered approximately 4,800 km2 and extended 
"from just off the west-central Long Island shore to a point approxi­
mately 90 km east of the Delaware-Maryland borders and from 2 to 100 km 
off the N. J. Coast." (Steimle, 1977) The cause of the mortalities was 
an anoxic mass of water (<2 ml/1 dissolved oxygen [DO]) located beneath 
the thermocline. The spread of the low DO water produced high mortali­
ties in selected benthic and demersal species (e.g., surf clams) and had 
grave economic effects on New Jersey’s sport and commercial fishing 
industries.

The MESA Project became involved in investigations of the anoxic 
event for three reasons. First, MESA-sponsored investigators had con­
siderable information relating to the onset of anoxic conditions in the 
Bight. Second, the anoxic event represented a major perturbation of the 
Bight ecosystem; understanding the mechanisms by which the anoxic condi­
tions developed would greatly improve the Project’s comprehension of the 
system as a whole. Finally, many people believed that ocean dumping 
practices were the principal cause of anoxia-related mortalities.
Because of the Project’s experience with these practices, it was asked 
to address the problem.

As the result of its investigations, the Project participated in 
several cooperative efforts to pull together data on the anoxic event. 
The first was convened by the National Science Foundation (NSF) in mid- 
October. One paper (Parker, 1976) was presented by the Project office.
A second, more comprehensive document was compiled and informally pub­
lished by a consortium of groups including the New York Bight Project 
(Oxygen Depletion..., 1977). A final compendium volume is in prepara­
tion under the auspices of the MESA New York Bight Project and the NMFS 
Sandy Hook Laboratory for publication in 1978 as a N0AA Professional 
Paper.

These reports implicate several factors (both natural and anthro­
pogenic) as contributory causes of the anoxic event. Spring 1976 was 
atypical in a number of respects. First, the period was milder and less 
stormy than usual. As a result, the water column underwent less turn­
over and became stratified earlier than usual. When the water column is 
fully stratified, there is little exchange of dissolved oxygen across 
the pycnocline (i.e., from surface to bottom waters).

A second factor centered about Bight circulation. As was mentioned 
in the description of the floatables event, the Bight was subjected to 
unusually prolonged periods of southwest winds during the spring and 
early summer. These winds affected water movement through the Bight, 
producing less effective circulation and providing a mechanism for 
concentrating oxygen-demanding components within the affected area.
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As the water column became stratified, the Bight experienced a 
bloom of the dinoflagellate Ceratium tripos. Although C. tripos com­
monly occurs in the Bight, until 1976 it always had occurred in small 
numbers (i.e., never in bloom proportions) and at the outer margins of 
the continental shelf. The species is unusual in that it can respire 
autotrophically (i.e., plant-like respiration) or heterotrophically 
(i.e., animal-like respiration).

Evidence on the distribution of C. tripos indicates that late in 
the spring of 1976, the species was concentrated in the Bight in a layer 
immediately below the pycnocline. Conditions were such that the dino- 
flagellates probably respired heterotrophically and thus utilized some 
of the dissolved oxygen from the bottom layers of the water column. In 
the early summer, the C. tripos population crashed, adding a consider­
able organic load to the bottom waters. The resulting biological 
oxygen demand (BOD) was sufficient to deplete remaining supplies of 
dissolved oxygen below the pycnocline and thus initiate the anoxic 
event.

Human activities also may have contributed to the development of 
the anoxic event. Approximately 2600 metric tons of total organic 
carbon are flushed into New York harbor and the Bight per day (Mueller 
et al., 1976: p. 92). Exceptionally high volumes of nitrogen are also 
introduced as a consequence of human activities. This nitrogen stimu­
lates phytoplankton production in the inner Bight substantially above 
natural levels. Significant quantities of organic carbon from phyto­
plankton and other sources eventually reach waters below the pycnocline, 
adding to the BOD of this stratum. The natural depletion of dissolved 
oxygen in bottom waters resulting from the annual cycle of organic 
inputs and BOD loadings produced by anthropogenic inputs and the excess 
loading associated with the Ceratium bloom were together sufficient to 
overwhelm the system in 1976.

3.3 Hurricane Belle
During the midst of the anoxic episode in early August, the eastern 

seaboard of the United States was brushed by Hurricane Belle. The storm 
passed to the east of the mid-Atlantic states and made landfall on the 
south shore of Long Island (Long Beach, New York) on the evening of 
August 9, 1976. Because Belle was the first hurricane to pass through 
the Bight since the Project’s inception, its passage provided the oppor­
tunity to examine several questions of practical and scientific interest.

First, the effect of hurricane-generated storm surge was of concern.
A historical review of the subject, published as a MESA Atlas Monograph 
several months earlier, indicated that storm-related events could in­
crease coastal sea levels as much as 10 feet (3.1 m) above normal high 
tide levels (Pore and Barrientos, 1976, p. 42). Such atypical water 
heights would present gravp threats to life and property. Hurricane 
Belle was expected to produce serious storm surge conditions because its 
arrival was predicted to coincide with a spring high tide.
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A second area of interest centered about Belle1s effects on benthic 
conditions in the Bight. Previous MESA investigations revealed that 
coastal storms can affect the distribution of Bight sediments. Belle’s 
passage offered an opportunity to assess the effects of a hurricane on 
apex dumpsites.

Finally, the effect of the storm’s passage on the water column was 
of interest to the Project. The response of continental shelf waters to 
storm events is poorly understood; Belle’s appearance offered an oppor­
tunity to gain a better understanding of this interaction. This in­
cluded determining whether storm-induced turbulence would be sufficent 
to reaerate near-shore, near-bottom waters, thus alleviating anoxic 
conditions in the Bight.

Immediately after the passage of the storm, the Project organized a 
series of cruises to address the second and third items mentioned above. 
(Storm surge was not examined because the storm weakened, changed its 
track, and passed through the Bight quickly on a receding tide, thus 
minimizing the effects of storm surge). The NOAA ship Kelez was re­
called from scheduled shipyard maintenance to retrieve data tapes 
recorded during the storm by long-term current meter arrays, and to 
collect sediment samples for geological and chemical analyses. Comple­
mentary topographic data were obtained from side-scan sonar profiles 
made by the NOAA launch Johnson. Although final analyses have not been 
completed by personnel at AOML, initial results suggest Hurricane Belle 
had relatively little impact on the benthic environment.

Marine Sciences Research Center (MSRC) personnel aboard the State 
University of New York’s ship R/V Qnrust undertook three short cruises 
to (1) examine the extent of the Hudson River plume, (2) obtain bacte­
rial counts (total and fecal coliform) in various portions of the apex, 
(3) measure the concentrations of suspended particulate matter and 
dissolved oxygen, and (4) determine whether the storm had significantly 
altered water column stability and stratification. Measurements made 4 
days after the storm (August 13, 1976) showed no evidence of extensive 
overturning and no alleviation of the low dissolved oxygen levels 
prevalent before the onset of the storm. Belle’s passage also did not 
produce active resuspension of bottom sediments in the vicinity of 
either the sewage sludge or the dredge spoil dumpsites. The Hudson 
River plume configurations observed on the fourth day after the storm 
were consistent with those which might be expected from a system per­
turbed by strong transient winds and high rainfall. By the ninth day 
after the storm, the plume had returned to a normal southward flow along 
the New Jersey shore. A complete report on MESA-sponsored MSRC post­
hurricane activites is in preparation.
3.4 Chemical Waste Spill

On April 28, 1976, a barge loaded with over a million gallons of 
toxic waste chemicals was rammed by a freighter 15 miles southeast of 
Sandy Hook, New Jersey. The 298-foot barge Sparkling Waters was loaded

33



with 900,000 gallons of sodium hydroxide and 300,000 gallons of organic 
phosphate pesticides scheduled for disposal at the 106-mile acid waste 
dumpsite off New Jersey. The entire contents of the barge emptied into 
the apex as a result of the accident. Because of the potential hazard 
posed by the spill, the MESA Project became involved in monitoring and 
survey activities. Through a cooperative effort with the NMFS Sandy 
Hook Laboratory, samples were obtained by the N0AA ship Delaware II from 
the area of the mishap. MESA personnel also made overflights of the 
apex, obtaining photographs and monitoring the extent of the spill.
Close communications were maintained between the Project and other 
federal agencies (e.g., EPA and USCG), and an extended sampling plan was 
devised. Fortunately, natural processes diluted and dispersed the spill 
rapidly and precluded the need for additional sampling. No formal MESA 
report was issued on the incident.
4. INFORMATION TRANSFER

The development and improvement of mechanisms to disseminate the 
findings of MESA-sponsored research continued to be an important Project 
activity. Three means were employed to bring about the formal transfer 
of information: publications, workshops, and the data management system.
Each of these is discussed below, as is a MESA reference collection, 

which was established at the NMFS Sandy Hook Laboratory.
4.1 Publications

Many significant findings of the MESA New York Project were pub­
lished during FY 1976-76T. A complete list of publications is presented 
in Appendix I. Results have appeared in a variety of periodicals. The 
preferred mode of publication is in the open literature so that the data 
may reach the widest possible audience. However, findings also have 
been reported in several government series, including NOAA-MESA Data 
Reports, Technical Memoranda, Technical Reports, and Special Reports. 
These generally receive limited distribution and primarily are for the 
publication of data with limited analyses (Data Reports), interim re­
ports and methods papers (Technical Memoranda), or papers that are of 
professional quality but are unsuitable for publication in the open 
literature because of their length, specialized content, or need for 
rapid or unusual publication services (Technical Reports and Special 
Reports).

The Project has continued to sponsor the MESA New York Bight Atlas 
Monograph Series, which is produced in cooperation with the New York Sea 
Grant Institute and will ultimately result in 30 reports. Each report 
will treat a specific aspect of the New York Bight that is of potential 
interest to local and regional planners, decision-makers, industry, 
scientists, conservationists, citizen groups, and the public. In addi­
tion to strictly oceanographic information, monographs have been commis­
sioned on subjects such as waste disposal, electricity generation and 
oil refining, demographic patterns, port facilities and commerce, arti­
ficial fishing reefs, and marine and aquatic birds.
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Considerable progress was made on the Monograph Series during FY 
1976-76T. Preliminary manuscripts for all unpublished Monographs were 
submitted by July 1, 1976, and by the close of FY 1976T ten had been 
published. Work on the Series will continue throughout FY 1977. Pre­
sent plans call for the last of the Monographs to be published during 
1978.
4.1.1 Availability of MESA Publications

MESA publications listed in Appendix I may be obtained by the 
general public, at a nominal cost, from the National Technical In­
formation Service, U. S. Department of Commerce, 5285 Port Royal Road, 
Springfield, VA 22161. Requests for copies of the Atlas Monograph 
Series should be addressed to the New York Sea Grant Institute, State 
University of New York, 99 Washington Avenue, Albany, NY 12246. The 
cost of each Monograph is $4.00.
4.1.2 Distribution of MESA Publications

The MESA Program Office (Boulder, Colo.) distributed copies of the 
publications in Appendix I to organizations and institutions involved 
with studies of the New York Bight by pre-arranged mailing list. In 
addition, a limited number of copies of these publications were made 
available to the New York Bight Project Office for discretionary dis­
tribution. An analysis of the users requesting MESA publications from 
the Project Office is presented in Figure 4.1. Statistics are based on 
requests received between April 25, 1976, and April 21, 1977. It is 
estimated an equal number of telephone requests were filled during the 
same period but were not recorded. Thus, over 400 requests for MESA 
publications were processed by the Project Office during one calendar 
year. Demand will undoubtedly increase in the future as more inter­
pretive documents become available.
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Figure 4.1. Publication requests serviced by the Project Office.
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Figure 4.1 shows that 40 percent of all requests for MESA docu­
ments come from government entities. Of these, 16 percent originated 
with NOAA groups, 12 percent were from non-NOAA federal agencies, and 12 
percent originated with state, regional, or local governments. These 
figures do not reflect the total distribution of MESA materials to 
governing or regulatory groups; most officials directly concerned with 
the New York Bight and the greater New York-New Jersey metropolitan area 
are on the Program mailing list and receive pertinent publications 
automatically. The remaining 60 percent of requests were received from 
academic institutions (20 percent), industry (15 percent), the media (7 
percent), and the public (18 percent). The latter category includes 
both requests from individuals and citizensT groups (5 percent).
4.2 Workshops

In order to encourage the transfer of information among scientists 
working on the New York Bight, a series of workshops was sponsored.
These are listed and briefly described in Table 4.1. The workshops 
ranged in size and scope from the Modeling Workshop, which included a 
limited number of participants and was restricted in the subjects dis­
cussed, to the ASLO Symposium, which will be described in greater detail 
below. Workshops were generally interdisciplinary and provided a forum 
for the presentation and discussion of the most up-to-date information 
on physical, chemical, geological, and biological processes in the 
Bight. Suggestions arising from the workshops frequently were incor­
porated into MESA Project research plans.

The ASLO Symposium, held November 3-5, 1975, at the American Museum 
of Natural, History, was by far the largest and most integrated workshop 
organized by the Project to date. Co-sponsored by the American Society 
of Limnology and Oceanography (ASLO), the Chesapeake Bay Institute, the 
New York Sea Grant Institute, and the MESA Program, the workshop brought 
together leading workers in fields such as physical and geological 
processes, waste sources and effects, ecosystem structure and produc­
tivity , fisheries, and public health to discuss their work in the Middle 
Atlantic and New York Bights. In all, 43 papers were read. A volume of 
abstracts was published in 1975 (Middle Atlantic..., 1975), and a com­
plete volume of the proceedings became available in December 1976 
(Gross, 1976a).

4.3 Data Management

A prerequisite for the success of the MESA New York Bight Project 
is the smooth flow of data and data products from field collection to 
users. Adequate data quality control measures, processing procedures, 
documentation, data flow milestones, storage, and dissemination prac­
tices are required to insure efficient and timely data flow. During FY 
1976-76T steps were taken to insure that the data management plans 
developed in the early stages of the Project were adequately followed or 
were revised to reflect realistically the capabilities of data proces­
sors and the needs of the user community.
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The major components of the data management system include the 
following:

(1) A data catalog which is used to inventory and track data 
collected by MESA-sponsored investigators.

(2) The MESA data bank at the National Oceanographic Data 
Center (NODC), which contains complete, fully processed 
and documented data sets obtained by MESA-sponsored 
investigations.

Data stored at NODC are available to users in either the same format as 
originally submitted or as associatively retrieved files created by 
NODCfs generalized information reporting system.

Among the major advances were the development and implementation of 
the MESA data catalog. An initial print-out of the catalog was forwarded 
to Project participants for comments. Work is continuing to bring the 
catalog up to date with Project activities.

Magnetic tape formats were developed for data on sea bed oxygen 
consumption, primary productivity, fin rot, and current meter measure­
ments. Twenty-nine magnetic tape formats, amenable to the NODC retrieval 
system, were developed and made available for use by September 30, 1976.

As of the close of the fiscal year the MESA data bank included 24 
tapes of data, 2 sets of punch cards, and 4 sets of analog strip charts. 
Requests for data services should contain a definition of the data 
required, including geographic limits and other pertinent information. 
Requests should also specify output format (e.g., magnetic tape, punched 
cards) and may be sent directly to EDS/MESA Data Coordinator, NODC, Page 
Building No. 1, 2001 Wisconsin Avenue N.W., Washington, D. C. 20235.

Data retrieval costs vary with factors such as the quantity of 
material requested, the nature of the analysis to be performed, and the 
computer time required. Estimates will be provided upon request.
Limited amounts of data may be supplied to the user at no cost.
4.4 MESA Reference Collection

A MESA reference collection of preserved biological specimens 
became available on April 1, 1976. The collection is housed at the NMFS 
Sandy Hook Laboratory and includes sorted and identified specimens of 
fish and invertebrates obtained during MESA-funded benthic studies in 
the New York Bight. Also available are temporary storage space for 
bottom cores and frozen materials and working space for visiting in­
vestigators. Individuals interested in using the reference collection 
should contact the Project office.
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5. ADVISORY SERVICES AND COOPERATIVE ACTIVITIES
5.1 Advisory Services

One of the primary charges of the MESA New York Bight Project is to 
provide data and information on the Bight to Congress, regulatory offi­
cials, government and industry decision makers, environmental groups, 
news media, educational institutions, private citizen organizations, and 
the public. The previous chapter dealt with information transfer to 
these groups by means of printed documents and data management system 
output. Many requests are handled by telephone, but a large number 
require personal meetings with one or more MESA staff members. From 
June 1, 1975, to September 30, 1976, the Project staff provided in­
formation and advice at 108 meetings with user groups. Appendix IV 
describes each meeting. Figure 5.1 indicates the distribution of 
effort among these groups. By far the greatest portion of formal MESA 
advisory activities (66 percent) involved other governmental entities, 
i.e., the U. S. Congress (11 percent), federal agencies (25 percent), 
interstate, state, and local agencies (23 percent), and interagency 
coordination (7 percent). Advisory services provided to the Congress 
included briefing members of Congress and their staffs, attending 
Congressional hearings, and providing testimony. Interactions with 
federal, regional, state, and local governmental entities consisted, to 
a large extent, of furnishing comments and advice on the preparation of 
plans and environmental impact statements (EIS) relating to ocean 
dumping and waste management. A prime example of this is MESA’s con­
tinuing participation on the New York City Environmental Protection 
Administration’s (NYCEPA) Technical Advisory Committee (TAC) for the 
development of an area-wide waste treatment management plan.

u. s.
CONGRESS 

11 % /PUBLIC
15%

MEDIA
8% FEDERAL

AGENCIES
25%

/REGIONAL, N 
/ STATE AND 

LOCAL AGENCIES 
23 %

OTHER

INDUSTRY AND 
ENVIRONMENTAL 
GROUPS

INTERAGENCY
coordination'

Figure 5.1. Advisory services provided by the Project Office
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Interagency coordination encompasses advisory services, such as 
those undertaken by the Project during the floatables crisis. During 
this event (June 1976), the Project coordinated investigative efforts of 
concerned federal, state, and local agencies, served as a data collec­
tion center, and organized a comprehensive analysis of information 
obtained (see section 3).

The other advisory activities were divided among industry and 
environmental groups (8 percent), the news media (8 percent), the public - 
including educational institutions (15 percent), and other groups (3 
percent). As might be expected, the Project's involvement with industry 
and environmental groups centered about the provision of data for manage­
ment decisions and environmental quality. The office staff also helped 
potential users to locate and tap non-MESA data sources.

MESA's interest in broad, regional environmental issues has fre­
quently made it the target for queries from the press. In addition to 
providing interviews and information for news stories, the Project was 
the subject of several radio and televison programs during FY 1976-76T. 
Among these were a five-part series on ocean dumping filmed by the 
National Broadcasting Company New York affiliate (WNBC-TV) and a portion 
of a Public Broadcasting System/Cousteau Society special on water pollu­
tion.

The Project's direct involvement with the public and educational 
groups spanned a variety of activities such as speaking to local in­
terest groups and high school and college classes, and participating in 
the design and operation of Gateway National Park's bicentennial exhibi­
tion. In all instances, the Project's aim was to inform the public 
about environmental issues associated with the Bight.

5.2 Cooperative Endeavors

The MESA Project routinely interacted with other governmental 
agencies, frequently concerning research carried out by the agencies 
under MESA sponsorship (see Appendix III). In other instances, in­
teraction stemmed from MESA's advisory role in the New York-New Jersey 
metropolitan area (see preceding section). However, during FY 1976-76T 
the MESA Project participated in several cooperative endeavors that were 
neither strictly contractual nor advisory. In some cases, MESA ex­
pertise and research capabilities were called upon to address problems 
that were associated with the Bight but were outside the primary mission 
of the Project, e.g., the Project's participation in the floatables 
event and anoxic episode of summer 1976. In each instance, the Project 
worked with local, state, and federal agencies and with local environ­
mental groups to investigate the problem and to monitor the course of 
events. In the case of the floatables incident, the MESA Project acted 
as the initial coordinator for federal activities. A description of the 
Project's involvement in the floatables and anoxic events is presented 
in section 3.
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On May 7, 1975, the MESA New York Bight Project and the U. S. 
Envirnomental Protection Agency, Region II (EPA-RII), signed a Letter of 
Understanding committing the Project to assist EPA-RII in preparing an 
environmental impact statement (EIS) on the designation of new interim 
sewage sludge disposal sites. In response to this agreement, the Pro­
ject augmented research relating to alternative dump sites and provided 
advice and assistance to EPA contractors (Raytheon, Inc. and Dames & 
Moore) working on the problem. A Draft EIS on the Ocean Dumping of 
Sewage Sludge in the New York Bight was issued by EPA-RII in February 
1976. In the same month, a MESA Technical Memorandum (MESA, 1976a) was 
published that summarized MESA New York Bight Project studies of the 
environment and biota of two proposed alternative sewage sludge dumpsite 
areas and their surrounding regions. The report also made predictions 
about the effects of dumping sewage sludge at the proposed interim 
dumpsites and presented specific recommendations relative to dumping 
operations and monitoring activities. Information in the report was 
made available to the EPA for inclusion in its EIS on sewage sludge 
dumping.

A number of smaller cooperative efforts between the New York Bight 
Project and other federal agencies were also conducted. For example, 
field work was completed on a NASA investigation of bottom flow in and 
about existing alternative sewage sludge dumpsites. The study was 
funded by EPA pass-through funds and utilized sonar tracking devices to 
follow acoustic pinging capsules attached to seabed drifters. Analysis 
of data obtained should be completed during FY 1977.

A combined NASA/NESS/MESA study of Bight waters utilizing remote 
sensing devices was also continued. Two remote sensing experiments had 
been conducted in the Bight in April 1973 and April 1975; these were 
conducted with NASA support but no MESA funds. MESA participated in the 
planning of the 1975 experiment and provided logistics and field sup­
port. In FY 1976-76T, the MESA New York Bight Project began support of 
analyses of select data sets from these experiments, augmenting analysis 
being conducted independently by NASA. Emphasis was on surface circula­
tion and the determination of chlorophyll-a and suspended particulate 
distributions. Various sensing systems and interpretive techniques 
comparing data obtained with tfsea truth” data taken during experiments 
were also evaluated. Complete descriptions of the two experiments, an 
evaluation of the utility of remote sensing methods, and data sets for 
the areas investigated will be available by 1977.

Another area of interagency cooperation centered about collabora­
tive efforts to gather mutually useful but routine data sets. Consider­
able interaction of this sort occurred with the National Weather Service 
(NWS) and the National Ocean Survey (NOS). Beginning in FY 1974 and 
continuing through 1976T, the MESA Project directly contributed to the 
support of NWS activities in the Bight. The purpose of this collabora­
tion was to establish and improve marine forecasting services for the 
Bight, up-grade and expand coastal and marine data networks, establish
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real-time verification and updating of forecasts by NOAA vessel feedback, 
and provide general meteorological support data, analysis, and interpre­
tation for other physical oceanographic parameters.

NOS-MESA collaboration included support for three meteorological 
data buoys deployed in the Bight. This effort was cosponsored with the 
Bureau of Land Management (BLM) and began in FY 1976. Work is expected 
to extend through the end of the Project. The aims of this program are 
to obtain meteorological data offshore in the Middle Atlantic Bight and 
to supplement Coast Guard and NWS data networks. The NOS (NDBO) oper­
ates, maintains, and provides preliminary data services for the three 
buoys. Data obtained will be used in several MESA work units, including 
those on meteorological forcing fields, response analysis, and diagnostic 
modeling. Data also are included in the real-time NWS network and thus 
are available to a broad range of users not associated with MESA.

In addition to the above cooperative ventures with American agencies, 
the MESA Project participated in the International Decade of Ocean 
Exploration (IDOE) during FY 1976-76T. Working with the Atlantic Oceano­
graphic and Meteorological Laboratory (AOML), the Oak Ridge National 
Laboratory, the Centre d’Etudes Nucleaires de Saclay (CENS), and the 
Centre National pour 1 Exploration des Oceans (CNEXO), the MESA Project 
developed and funded a study to evaluate the feasibility of using radio­
active tracers for monitoring the dispersal of sewage sludge dumped in 
the New York Bight apex. An alternative method of sludge tracking using 
acoustical methods was simultaneously explored by AOML.

Franco-American field and laboratory cooperation included inspec­
tions of New York Cityfs Wards Island Treatment Facility and New York 
City sludge dumping vessels, and test tracer studies on Paris and New 
York City sewage sludge. The latter were conducted by CENS in France. 
Although the decision ultimately was to use acoustical rather than 
radioactive tracer technology, a French (CNEXO) observer participated in 
the July 10-17, 1976, sewage sludge tracking experiment (STAX II). In 
addition, French scientists from CNEXO have been invited to participate 
in the MESA/ERDA Inner Shelf Sediment Transport Program (INSTEP). Field 
work for this program will begin early in fiscal year 1977. Under the 
cooperative arrangement, French and American investigators will meet 
during a Shelf Dynamics Workshop to be held at Vail, Colorado, November 
3-6, 1976, and will discuss the French role in INSTEP and the possible 
reciprocal participation of American investigators in French projects.
6. SYNOPSIS AND PROJECTIONS

This section considers the Project’s progress, its changing emphasis 
of activities, and its future direction.
6.1 Project Progress

Project progress is evaluated in terms of the objectives listed in 
section 1.2 (Table 1.1). Because of the complex relationship between
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work units and objectives, progress must be judged not only in terms of 
work unit milestones and final products, but also in terms of interim 
products.

The objectives may be considered in four groups, according to state 
of completion. Objectives 1, 2, and 3 are either complete or nearly so. 
They have received all or most of their funding. Objectives 4 and 7 are 
in intermediate stages of completion. They have received 62% and 40% of 
their funding, respectively. Objectives 5, 6, 8, and 11 are still in 
initial stages, having received no more than 35% of allotted funds. 
Objectives 9 and 10 have not been formally pursued, although information 
relating to them has been obtained through other objectives. These 
final objectives have not yet received funding.

Accomplishments are discussed below in order of expected objective 
completion.

Objective 1, to identify the characteristics and distribution of 
Bight sediments, is essentially complete. Geological investigations 
carried out over the first four years of the Project have led to the 
publication of maps and descriptions of substrate distributions and have 
provided basic data to other Project objectives.

Objective 2, to identify major factors influencing primary produc­
tivity and food chain dynamics, is completed, as initially established. 
However, its scope will be expanded through additional work associated 
with objective 5.

Sampling and laboratory processing have been completed and data 
analysis is nearly complete for objective 3, characterizing the fauna of 
the Bight. A summary interpretive report defining the major faunal 
assemblages is expected during 1977, and an analysis defining the ade­
quacy of existing benthic invertebrate data for characteriziang regions 
of stress within the Bight is scheduled for 1978.

Objective 4, to characterize the driving forces and responses of 
tides, major currents, and water masses, is approximately half complete. 
Major efforts thus far have dealt with Bight water circulation; addi­
tional data collection and other work will be directed toward the develop­
ment of mathematical circulation models.

Objective 7, which is also approximately half complete, addresses 
the partitioning of contaminants among components of the Bight ecosystem. 
Studies underway or completed have (1) examined contaminant inputs, (2) 
designated the most serious contaminants, and (3) investigated heavy 
metal and abiotic components of the ecosystem. Further activities will 
augment existing heavy metal data and will explore the distribution of 
toxic organic substances (e.g., chlorinated hydrocarbons and petroleum 
hydrocarbons).
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Research associated with objective 5, to determine the ecological 
effects of organic enrichment and nutrient loading, has investigated 
benthic respiration rates and fluxes of various materials to and from 
sediments. Further investigations will examine trophic relationships 
between major components of the water column food web. These studies 
will provide better understanding of the dynamics of carbon, oxygen, and 
nitrogen cycling in the Bight. The objective is about 20% complete.

Research on objective 6, to identify the cumulative ecological 
effects of environmental stress, has examined the relationship between 
human inputs to the Bight and potential or observed perturbations of the 
ecosystem. Studies conducted through FY 1976-76T investigated such 
diverse problems as the effect of chlorinated pesticides on phyto­
plankton, the causes of fish and shellfish diseases, and pollution- 
induced mutagenesis in Bight fish eggs and larvae. Work on this objec­
tive is approximately 35% complete.

Objective 8, to identify transfer routes and fates of major chemical
pollutants, includes activities in physical, geological, and chemical 
oceanography. Earlier research centered about the physical processes of 
pollutant transport. During FY 1976-76T emphasis shifted to geochemical 
and applied aspects of the problem (STAX studies). This emphasis will 
continue in 1977 as the fate of dredge spoil pollutants and the exchange 
of pollutants between the Hudson-Raritan estuary and the Bight apex are 
examined. The objective is about 20% complete.

Work on objective 11, to develop a Bight monitoring plan, began 
late in FY 1976-76T and is only about 25% complete. A preliminary 
report submitted in September 1976 provided a rationale for selecting 
the parameters to be monitored and recommended sampling locations and 
frequency. The suggested plan will be modified to (1) reflect the data 
requirements of individual users (e.g., regulatory agencies), (2) insure 
adequate precision of sampling strategies and methodologies, (3) provide 
rapid analysis of data obtained, and (4) minimize operational costs.

Objectives 9 and 10 will be accomplished by integrating information 
obtained from work units carried out under other objectives. Objective 
9 will receive its first funding in FY 1977 and will be fully operational 
in FY 1978. It will examine how the alteration of pollution inputs may 
affect the distribution, cycling, and fate of contaminants. Included as 
part of this effort will be an attempt to model carbon, oxygen, and 
nitrogen cycling. This should provide insight into the implication of 
alternative organic waste disposal methods.

Objective 10, to be funded in FY 1978, involves the production of a 
comprehensive assessment of the new York Bight ecosystem. With this 
tool it will be possible (1) to evaluate the Bight data base available 
to decision makers and scientists, (2) to define which disciplines will 
require additional research after the close of the Project in 1981, and 
(3) to make recommendations on the future use and management of the 
Bight.
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Table 6.1. Distribution, by Percent, of MESA-Sponsored 
Work Units for Fiscal Years 1975 Through 1977

Work Unit Subjects FY75 FY76-76T FY77

Inventory
Dynamics

Effects

50
42

4

44
42

12

30
50

13
Synthesis/Monitoring 4 2 7

Total 100% 100% 100%

6.2 Project emphasis

The emphasis of the Project is changing. Before 1976, virtually 
all research efforts (92% of work units funded) were devoted to survey- 
type studies of the Bight. These descriptive efforts are now complete 
or nearing completion. Therefore, more stress can now be placed on 
efforts that integrate information and allow its application to solutions 
of actual problems. Table 6.1 illustrates the changing focus of the 
project as fewer work units are funded and the number of dynamics and 
effects studies increases. The broad data base built up through FY 
1976-76T is being used more extensively in interdisciplinary studies; 
this trend will continue in FY 1977 and throughout the remainder of the 
Project.
6.3 Future direction

The shift in emphasis signals the maturation of the New York Bight 
Project. In the remaining years of the Projects existence, the results 
of seemingly disparate studies will be refined and combined to provide 
answers to key questions on human utilization of the Bight. Thus, in FY 
1977, a major report will be produced on the most serious chemical 
contaminants affecting the Bight, and research will continue on the 
sources and environmental concentrations of toxic organics and heavy 
metals.
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Considerable effort will also be devoted to examinations of nu­
trient cycling in the Bight. A multidisciplinary Synoptic Investigation 
of Nutrient Cycling (SINC) will begin in FY 1977 and will involve scien­
tists from both academic and NOAA facilities. Data from the SINC 
studies, together with previously obtained biological, chemical, and 
physical data, and ongoing physical modeling studies will contribute to 
an effort to model carbon, oxygen, and nitrogen cycling in the Bight. 
This effort is scheduled to begin during the second half of FY 1977 and 
ultimately will provide insight for managing nutrient loading of the 
Bight. It also will contribute to the development of alternative waste 
management plans and monitoring strategies for the Bight.

The discussion presented above provides only a brief glimpse of 
Project research activities proposed for FY 1977 and beyond. A more 
detailed exposition is presented in the New York Bight Project Develop­
ment Plans and Technical Development Plan (MESA, 1977b). It is our 
intention that the course chosen for the remainder of the Project be one 
that will provide (1) useful information to users of the Bight, (2) 
realistic interpretations and recommendations to managers responsible 
for the Bight1s future, and (3) functional data sets upon which to base 
future investigations of the Bight.
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Appendix II: Grants and Contracts Funded in FY 1976-76T

The following is a list of the contracts and grants funded 
by the New York Bight Project during FY 1976-76T. Work unit 
numbers refer to the designations used in the PDP (MESA 1977b).
C = contract funds; G = grant funds; T = intra-NOAA transfer funds.
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Appendix III: MESA-Associated Cruises
July 1, 1975 - September 30, 1976
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Appendix IV
Advisory and consultative services provided by the MESA 

New York Bight Project, July 1, 1975 - September 30, 1976. 
(Meetings for the purpose of arranging, monitoring, or review­
ing research activities sponsored by MESA are not listed.)
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