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1. INTRODUCTION 

The New York Bight, as defined for biological purposes, includes 
the A tlantic continental shelf area frorn l\10ntauk Point, N·, Y. to Cape 
May, N. J o -- including the lower 1-Iudson estuary, Raritan Bay, and 
Long Island Sound. 1"'he ~~ area .of the Bight has received· greatest 
attention in FY 1974 and will receive continued attention in the fir st 
half of FY 1975. The inner reache s of the Bight are among the mo st 
degraded waters on this planet, yet such waters are still heavily used 
for sport fishing and some commercial fishing. I .. :reavy industry and 
heavy ship traffic characterize the apex area, and the hurnan population 
on its shore s include s some 11 million. 

A nurnber of independent studies of the Bight and its resources 
have been carried out since the 1940'so These studies ha·ve provided 
some information useful to an overall l...mder standing of the area a s a 
productive systelu. Thus some information is available on hydrography, 
and on effects of ocean disposal of wastes. The most extensive \'lork 
was carried out by the then Sandy Hook Marine Laboratory (no'w a com
ponent of this Center) fron1 1968 to 1972 under contract vvith the Corps 
of Engineers o An extensive report of findings was published in 1972, 
and has been widely distributed and used since then. j~ nmTIber of 
universities~ such as CUNY and Stony Brook have carried out specialized 
studies, usually because of the particular interest of individual faculty 
melubers, or the availability of Corps of Engineers funding. 

The Middle j~tlantic Coastal Fisheries Center (MACFC), a com
ponent of the National Marine Fisheries Service, has as its mission 
the developlY1ent of inforn'1ation about fish and shellfish stocks of the 
Middle Atlantic Bight, and about the marine ecosystems which support 
the resource species. The New York Bight is an integral part of the 
Middle Atlantic Bight. Use of the Bight apex area as a major disposal 
site for wastes rnakes it in1perative that w'eassess and understand the 
effects of such practices on living resources and ecosystems. 

The inception of the NOAA -MESA New York Bight Project late 
in FY 1973 provided opportunity to expand ongoing and planned research 
in the New York Bight, augmenting NlvIFS in-house programs with. lYIES.A 
funding. MESA fl.mdiEg in FY 1973 constituted 7% and in FY 1974 8% of 
the total MACFC budget, of which approxin'1ately one-half is spent on 
environmental and related studies. The major research areas of the 
Center, their interrelations, and their relation to the MESA Ne\v York 
Bight project are diagranllned on the following page. 
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II. HISTOR Y OF MESA -FUNDED BIOLOGICA L RESEARCH IN 
THE NEW YORK BIGHT 

Responsibility for biological research to be carried out under 
the NOAA -MESA New York Bight Project was delegated to the Middle 
Atlantic Coastal Fisheries Center in FY 1973, with the understanding 
that a significant part of the work would be carried out by contract 
with universities. Other MLC' s of NOAA were given responsibility 
for other areas of the total New York Bight Project. 

Several generations of planning documents (MACFC Informal 
Reports No o 3, 8, and 9, led to submission to MESA of MACFC 
Informal Report No. 13 ItA proposal by the Middle Atlantic Coastal 
Fisheries Center for MESA funding of New York Bight biological 
studies" on March 26, 1973 0 After some modifications and negoti
ations, the proposal was accepted and funded in FY 1973 at $2350 5K 
and in FY 1974 at $339. 2K (with an additional increment of $21K 
received on April 18 -- resulting in a FY 1974 total of $360. 2K as of 
Ma y 1 0, 1 974) . 

Field work began as quickly as possible in the late spring of 
1973 in several of the proposed research areas, and research con
tracts were given to a number of universities, as indicated in the 
following table (page 4) 0 

During FY 1974, other MLC groups began their activities, and 
a number of workshops were held (data formats, chemistry, relation 
of physical- geological re search to biological re search). Major NMFS 
vessels (Albatross IV and Oregon II) were made available for quarterly 
two-week cruises, and smaller NMFS vessels (Rorqual, Xiphias, 
Shang Wheeler) were used for local studies in the apex area. Major 
NMFS-funded environmental studies in Long Island Sound, Raritan Bay, 
and on the New Jersey coast have greatly supplemented the MESA
funded work, and extensive fish resource assessment cruises (with 
part of the charter costs supported by MESA) have added substantially 
to our information ,about economic resources in the New York Bight 
and adjacent water s. 

Although we are actually, on the date of this proposal, approximately 
one year into active research under MESA funding, a number of significant 
advances in our understanding have been made. These, together with our 
projected milestones for FY 1974, are summarized in the next section. 
Despite the progress made, there a.-re still gaps in our information, as 
indicated in the following two diagrams (p. 6 and 7). 
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III. SIGNIFICANT ACCOMPLISHlv1ENTS 

1. During the fir st nine monthsof the MESA /Bio1ogy Program, 
emphasis was pla.ced on the field operations and data collection aspects 
of the program. Such efforts involved planning and condu_cting (1) six 
major long-duration cruises totalling 86 sea days and (2) 46 short
duration cruises totalling 132 sea days. 

2. An10ng the above cruises, sorne 16 were devoted to large
scale studies on the etiology, incidence and prevalence of fin r.ot 
diseases in demersal finfish. Denlonstrated with 95% probability: 
that the epicenter of fin rot disease for five (5) species of flatfishes 
is located in the Raritan Bay-New York Bight apex. Demonstrated: 
that seasonal incidences (degree of infection) of fin rot disease in 
winter flounder can exceed 30% of the total winter flounder catch in 
and around the dump site areas. Denlonstrated: that while there is a 
marked sea.sonal variation in incidence (possibly due to migratory 
behavior patterns) of fin rot disease, the prevalence of the disease 
remains centered in the New York Bight apex. 

3, Among the above cruises were six devoted to resource 
asseSSlneflt (abundances aIHl spatial and ts:rrlpoTal distribu.tio:ns) of 
the den1ersal finfishes. De,!I1onstrated: that, at least on a seasonal 
basis, some degrees of avoidance of specific oceanic areas, those 
characterized by sediments with 10% or higher oxidizable organic 
carbon content, may be practiced by demersal finfish. 

40 Studies on meiofaunal samples derived from the above 
cruises have (1) demol?:.strated that the sediments, water columns 
and water surfaces above dredge spoil and sewage dump sites rnay 
be characterized by a donlinance of bactivorous protozoans (arnoeboid 
and ciliated) and (2) derDonstrate~. that the nunlbers (diversities) of 
protozoan gene 1'0. nla y be reduced by up to 50% over the se same 
se dinlent s. 

5. Studies on H1ulti-replicated benthic macrofaunal samples 
demonstrated that precision of studies (reproducibility; !!liInits of 
confidence!!) of replicate sarnples may approach 00% if 13 replicates 
are taken. Indications are that this level of sampling intensity may 
be further reduced and th.e degree of precision increased. Work is 

continuing. Preliminary sugg~~!~ons as to suitable benthic macro
faunal and fneio.faunal indicator organisms have been put forward 

for considerati.on. 

- 8-



6. Characterization of the mechanical propertie s of sediment 
salDples (grain size, carbon content, etc.) froIn the New York Bight 
apex is proceeding. A preliminary sedirnent distribution map of the 
apex has been produced. This rnap will be updated and extended as 
the cruises continue. 

7. A large benthic sorting center and nluseum was designed 
and established to process and to accession MESA benthic and planktonic 
collections o Seven MESA -funded sorters, identifiers and supervisory 
personnel are being accommodated and the museum has a present 
capacity for over 5, 000 sample s. 

8. Despite frustrating delays in construction and shipITlent of 
the Pamatmat multiple corer and associated electronic equipment, 
compTehensive sea bottom respiration (oxygen consumption) studies 
were initiated during the February 1974 cruise of the R/V Albatross IV 
in the New York Bight apex. These studies, the first ever performed 
on the east coast, yield data '\vhich directly reflects the environmental 
condition of the apex floor. 

9. 'A cornplex but \vorkable and standardized system of sarnple 
vvorlzup, involving taking of samples, coding them, logging thern on 
lTIaster station logs, followed by distribution to \videly separated cu
operating researchers" and by checking for tinlely SUblTIission of data 
against the station log 8. Such sample s are routinely di stributed to and 
data received froID: (1) sediment analysis task, (2) environmental 
ChelTIistry task, (3) benthic macrofaunal task} (4) benthic meiofaunal 
(4) tasks. Sarnples for benthic respirometry, microbiologYJ nutrient 
concentrations; and routine chemical oceanographic parameters are 
Vlorked up separately but are included on the station master logs. 
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HESA: Scheduled Milestones, Fiscal Year(s) '73 and '74 

Milestones --;:------
1. Development of Field 

Sampling Design 
a) Statistical Analysis 

of Existing Data 
b) Reconnaissance 

Census; Field 
Opera'tions 

c) Reconnaissance 
Census; Analysis 

2. Automatic Data Proces
sing 
a) Designs 
b) Data processing 

3. Baseline: Benthic 
Respirometry 
a) Tool up and testing 
b) Field collections -

NYB Apex 
c) Analyze field col-

lections - Apex 

4. Baseline: Benthic 
macrofaunaldistributicn 
a) Field collection -

NYB Apex 
b) Analyze field col

lections - NYB Apex 
c) t'legabenthos -

mortality rates 

5. Baseline: Benthic Meio
fauna Distribution 

Completion 
Date -----

12/30/73 

12/30/73 

12/30/73 

12/30/74 
Continuing 

12/30/73 

9/30/74 

3/30/75 

12/30/74 

3/30/76 

Continuing 

a) Nematodes - NYB Apex 3/30/75 
b) Ciliated protozoa -

NYB Apex 3/30/75 
c) F"moeboid protozoa -

NYB Apex Continuing 
d) Foraminiferan 

Protozoa - NYB Apex 12/30/74 

6. Baseline: Microbiology 
Sediment and Vlater Column 
a) Field collections -

NYB Apex 

b) Analysis field col
lections - NYB Apex 

6/30/74 

3/30/75 

Remarks ----

Completed 

Completed 

75% complete 

Completed 

Completed 

On schedule 

On Schedule 

On schedule 

On schedule 

NlYIFS financed 

On schedule 

On schedule 

NMFS financed 

Just started. Contract 
effective 1/1/74 

NMFS financed in fiscal 
years 73 and 74 

NMFS financed in fiscal 
years 73 and 74 

Requested MESA funding 
fiscal 75 



rtli lestones 
7. Baseline: Plankton 

Primary Productivity 
a) Field collections -

NYB Apex 

b) Analyze field col
lections - NYB Apex 

c) Field collections -
Raritan Bay 

d) Analyze field col
lections - Raritan 
Bay 

8. Baseline: Finfish 
Distribtuion 
a) Field collections -

NYB Apex 
b) Analyze field col

lections - NYB Apex 
c) Historical Review 

9. Baseline: contaminants 
a) Sediments and water 

,-:r\. 1 '''T'n"t''\ CO' 
......... --.-;..;....;,.,..t..J. .......... ;.a...,.; 

b) Living resources 

10. Baseline: Sediment 
Analyses 
a) Field collections -

NYB Apex 
b) Analyze field col

lections - NYB Apex 

Completion 
Date 

9/30/74 

3/30/75 

9/30/74 

3/30/75 

9/30/74 

6/30/75 
6/30/74(5) 

Not funded 

Not funded 

9/30/74 

6/30/75 

~ll-

Remarks 

On schedule - CCNY 
contract 

On schedule - CCNY 
contract 

On schedule 

On schedule 

On schedule 

On schedule 
On schedule - SUNY 
contract 

Requested MESA funding 
for fiscal 75 
NMFS financed in fiscal 
75 

On schedule 

On schedule 



The following tabulation is an analysis of progress to date 
on !-1ESI\/Biology tasks. Of some 28 milestones, four have been 
completed, 15 tasks are on schedule, one is of a continuing 
i.e., unscheduled nature, six future and six are being 
financed by NMFS and are operating under different scheduling. 
Thus, of a total of 28 milestones, delays in completion and/or 
progress have occurred in only two cases. One delay was 
incurred by an overly conservative estimate of man power needs 
and remedial action has been taken. We expect completion by 
September 30, 1974. The second case involved delays: 1) funding 
was deferred by IVJESA for fiscal yea.rs 73 and 74 f 2) an Ml\CFC 
decision to fund the contract out of overhead funds was approved 
and the contract finally became effective on January 1, 1974. 
Work is now underway. We expect no untoward delay in completion. 

# of On NMFS 
Hi~eston83 Co~pleted Schedule Delayed Continuing Financed ----"--

3 2 0 1 0 0 
2 1 0 0 1 0 
3 1 2 0 0 0 
3 0 2 0 0 1 
4 0 2 1 0 1 
2 0 0 0 0 2 
4 '0 4 0 0 0 
3 0 3 0 0 0 
.... 1"1 " r\ r\ r\ ., 
L. V V V U L. 
..-) 

rt. 0 2 a 0 0 
~' -4 --rs- -2 -1 --6' 

~/ Does not include work planned outside the Ne\v York Bight Apex .. 
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1. 

~_. __ .-,f. 

~1£:~i\j 

r''''''l''' 
~,""e': 

rr:n 
.:.:l k~;~ 

111 MACFC Froposed HESA Investigations 

~~I ~~~ 

Note: This chart is reproduced without change from 
. our FY 1974= MESA proposal. Items 9 and 10 
have not been included in bur FY 1975 proposal. 

Development of Field Sampling Design I 
8) Statistical Anal. Existing Data: 26 Key Stations I -.~ 

AU pnvio\ls stations (2t.OO) : j 1-: 
b) Reconnalss<.lnce Census: Field Collections ExistinQ Strata -~! ----l-----r 

Nacrof';~na 
Meiofauna (Nematodes) 
Heavy metals~ _________________________ ___ 

Sed i me nt2 f].:~ysc s 
Analyze Field Collections cl Reconnaissance Census: 

~rf.ance - st~!.9_n. stratum, streta-~------·--I---+---+--

Biomass, indicator taxa. all Gpeei.f!S 

_Autorr.atie Data Pro~essing (ADP) - all bIological investigations 

a) forrrat [)",sign 

b} D,1.t 11 P r oc e s s i_n.ug ________________________ _ 

3. Be. s·> line B'? nth i e R._(~_'s.L.p_=lc:.r..::o_'rr,:.::e..::.t..::r..l..y ______________________ _ 

a) Too 1 j rlg~ C1ild te sling ftC tho::! 0 I ogv~ ___________ ._.:_ _____________ _ 

!?L_Fil'ld Collections io Apex of H. Y~1.!..J_Delaware II or cOffipar~ble vessel;c:) ___ _ 

£l_~,al:::?e Field Col lections from_~~ -----------------------------------4--
~e Id Cc:) lee t ions in Rerr.ainj og Bight (Dclmiarc II or comparable ve:..;sc.:;s..::.ec.:;l.:..) ___ _ 

__ "_)_l\n31:;J_e Fjeld Collections from Remaining Ri~ __ . ____ , ________ . ________ ...i__-_t_-_t-

f. Bl's~lirJ' ~\"ntbic 1·1..1c,ofllunal Distribution and Census .~.~.L 
f f e 1 d Co 11 t'e t i on 5 i 0 A pc x of Bi gh t (De la\·m re II o::.r=--c::.o;::.:ffic::.pJ:.a:::.r::.:C1::.l:::..),l::. e:::-v.:.e:::.:::.s:::.sc:::._:..l!..) ------------l-_I_-+--_-l----iL- ."'*''--~-~ 

!?)--:I\nalvze field Collections from Apex~Q!~ f 
<:1 field. Coll<?ctions in ReITzin-ing Bight (Dela\"a~e II or com~able vessel) _ ~ 
d) Anahze field Collections from Remaining Bight __ -_ 

e) ~\r>c.aben.~~s I-Ion a 1 i ty Rates 

Bas"l ine 5cnthic: ~k?iofllunal Distribution and Census -I -
-- --- ---->-

~ t~c~atodf::s 

Uelu~oJ lcctions iE-~'pex of Bight ([Jcla\"are II or cO~~~~£!]. ___ ~ ___ .:__"_+-_+_-+--

b) ~il i?ted ProloLoa _____ _ 

f.L~l?_.<;:dlectionsi!! Apex of or 

Ane.l~~~.xield Collectiolls hO'll AE~S2UiJs.!~_ .. _____ _ 
field (oi lections_ in Rf-'ma:ining 

:2.~~~.:e n>!)J CClLie~tions from Remaining flh:ht 

£l __ ~~~'-.!old Protuzoa 

.--,-,:...::..-=-=~o..:r--=c.::o.:::m-.eal·able vessel) 0 
Collections from Rt'!'!lai ~ight - 0 CI 

. ~_~.!:.l i ne ~l 3.nkto~~..KE.!rr.l1rY Product ivi tv 

~flp.ld Collf,ct~jons J.~pe)( of~(Dl'lIH/al'e II_~COll\panlble v . .::e..::s.::s..:e..:l.:..) _________ _ 

b) .\11;11\';:1.: Fle!J Col_~eclions from Ap~x of .Bi.;;;g'--h_t _______ _ 

s1.---.E.!~d Collections_J . .!1 Rnr1tnn Bnv (65 ft. v.essel avnilab."'l-"-e..:..) __________ _ 

d) Analyze Field Collections from Raritan Bay 

.~l-lir·ld Collections in R_~~nin!', B~f~De15~~~.parable vessel) 

__ ......L_~:~~~:::.~Le 1 J Co 11 e~ t i ~n s froill ~~~~~_t _______ ._ •.. _______________ ._-1. 

:. ~<1.,i'lint· Fi.!:!..~ish Distribution "Ind Census 

t1) field Col It.·ccions lr:::~ex of~~t (Deluv/are_ II or co~arable vessel) 

~,nid';,:e Fii:l_U:)llectfons from Apex 

~:.L_IL~.i....~~lrc.0.~03~~!0.!!!.~e.~Dela~ure II or comparable. ves_~~_ 

~L-.!:.r:::~~~e F i d d Co 11 ec ti ons from R emil i n1 ng_B::.c:;.1g.,.,1;.:.1:;..t ________________ _ 

_ ~J5torical Revi(w 

P.3 s,' 1 i~ Contarn! n:l._I1""t-'-s _____________ _ 

.:1; ~~~':~r.~r:c.~ ulid \{aler C . .;;.o..;.i.:;;u;;;;.m.:.:cnc:.s _______________________________ _ 

Field C~.!l~!2.~ in A~Bight (Delawe::c II or cDmparable ~~~el) 

Anal),ze Field Collections fr.o=-;;.:m_A=p-=-e~x~ ______________________ _ 

Yield Collections in R<-maining Bir,ht (Dell'lI"are II or comparable vessel::...:..) _____ _ 
Ana 1 yze F i.e 1 d Co 11 eo t ions ._f_· r_o_m_R_e_m_ll_i_n_i_n...;.g_B_i.;:.g:..,h_t __________ _ 

b) Living Resources 

Field Collections i~~ . ...9.!~~la\.-wr.e II or comparable vessel) 

~nalyze Field Collections from A . .:.;::.p.::.e.:.:x _____ _ 

Ilsld C;:olleetions in Rerr.aining BIght (Delaware II or comparable vessel) 

______ ..:.:A:.;:n.::.D;;.l.:..v.:;.:·::::..e.....:.r'.:..;:j e I d ColI eel ions from Remain! ng B1 ght 

10. Baseline Sediment Analvses 
a} Field Collections in Apex of~t (Delaware II or comps.rabl~~~~;el) 

b) Analvze Field Collections from Remaininl!, Bight _________ +_-t __ +-_-fL._~~~O;::' 

c) Field Collections in Remaining Bight (Delal-lare II or c0rr.panlble vessel) 

d) Anal yze Field Collections from Remainin&. Bight: ______ _ 

MESA Funded inhouse X 
MESA Funded contract t~ 
NHFS Funded 0 
Reports ~ 



~v. GENERAL RESEARCH PLAN FOR FY 1975 

MESA -funded biological research in the New York Bight in 
FY 1975 wi11;;<:::0,ntinue to focus on the apex area for at least the first 
half of the year, and then will begin to shift empha sis to the south 
coa st of Lo:r:g Island or to the deep water alternate dump site (s), once 
its (their) 10£ation(s) has been determined. Since flexibility for such 
shift is built into several task proposals, and some preliminary work 
is being done. We, for example, conducted two cruises along the south 
shore of Long Island in response to need for local information about 
sludge movement; and we are one of the major participants in the pre
liminary study of a proposed deep water dump site, scheduled for 
May 1974. We also plan two major shellfish sampling and assessment 
cruises in the Middle Atlantic Bight in June and August, 1974. How
ever, it will be necessary to complete in an orderly fashion the research 
funded in FY 1974 before any dra stic reorientation can be made. 

Uni ver sity contract re search will continue with roughly the same 
orientations as in FY 1974, since two years constitutes a realistic 
minimum for most research contracts. Most of the present contracts 
will be planned for termination at the end of FY 1975, at which time 
others will be phased in. The levels of funding must be drastically 
reduced in FY 1975, however, because of the limitation on total target 
allowance from MESA for biological work conducted by or supervised 
by this Center. 

Two areas of needed expansion in FY 1975 are (1) sorting, 
identifying, and analyzing benthic samples, and (2) comparing of fish 
and shellfish populations of the Bight with, adjacent continental she 1£ 
areas. The two tasks involved with this work are correspondingly the 
largest in our proposal. We must complete analyses of the benthic 
sample s and of the fish surveys before moving on to additional field 
surveys. 

The major categories of biological research (listed as tasks in 
our FY 1973-74 proposal) continue to be reasonable subdivisions for 
planning and budgeting purposes, even though a number of them are 
closely related. These same task categories have been used in the 
present proposal, cexcept that Task No.9 (Contaminant Analysis) 
and Task No. 10 (Sediment Analysis) will be funded thru AOML (verbal 
information from MESA -NYB Project Office). It should be reempha sized 
that much of the in-house environmental and experimental research of 
this Center, funded at well over a million dollars, is dire.ctly or in
directly supportive of the MESA New York Bight Project. 

-14-



The fundamental hypothesis underlying all MESA /Biology 
studie s is that man-induced change s in the Dl.arine environrnent 
affect, to a greater or lesser degree, all marine organisms 
living therein. Such effects may include but are not linlited to 
(1) species abundance and/or diversities, (2) behavioral changes 
such as avoidance, (3) gross pathologic conditions, (4) rnutagenicity 
in embryos, juveniles and adults, (5) aerobic and/or anaerobic 
conditions of the water column or seciimentf3, and (6) changes in 
dominant microbial) rneiofaunal and Dl.acrofaunal species, in 
primary productivity and in bottorn re spiration and oxygen con
sumption. Man··induced environDl.ental changes may include but 
are not limited to (1) total %organic carLon content of sediments, 
(2) heavy Dl.etal (and -other contalTIinants) content of sediments and 
water columns, (3) excess nutrient levels. 
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v. TASK AND WORK UNIT DESCRIPTIONS -- FY 1975 

IntroductiDn 

The immediate need for extensive investigations of man's effects 
on the coastal zone was stressed in two reports prepared by special 
oceanography committees of the National Academy of Sciences (NAS). 
The se reports entitled, "Waste s Management Concepts for the Coastal 
Zone; Requirements for Research and Investigation" (NAS, 1970) and 
"Marine Environmental Quality; Suggested Research Programs for 
Understanding Man's Effect on the Oceans" (NAS, 1971), emphasized 
the need for highly quantitative, well analyzed biological data to" ... 0 

be used to make management decisions that allow and ensure the con
tinued existence of a functioning and productive ocean" (NAS, 1971). 

Subsequently the Smithsonian Advisory Committee (SAC) completed 
a paper, "Report on Studies of the Effects of Waste Disposal in the New 
York Bight" (SAC, 1972). This report made numerous recommendations 
in regard to future re search o 

All of the aforementioned documents stressed the need for a sampling 
design and protocol to eliminate bias and result in data which " •.•.. will 
allow conclusions to be reached on a basis of predetermined levels of 
statistical significance o " In response to a request by MESA to develop a 
planning document for research in the New York Bight, the Middle Atlantic 
Coastal Fisheries Center (MACFC) developed a research program sum
marized in MACFC Informal Report No. 13 "A proposal by the Middle 
Atlantic Coastal Fisheries Center, NMFS, for MESA funding New York 
Bight studies" o The document was submitted to MESA on March 26, 1973, 
and the proposed research was implemented late in FY 1973 and in FY 1974, 
with some modifications from the proposal as approved by the MESA New 
York Bight Project Manager 0 

The pre sent document constitute s our proposal for continued MESA 
funding in FY 1975. Tasks proposed are numbered as in the FY 1974 
proposal, except that Tasks 9 and 10 have been omitted (they are to be 
funded from other MESA sources). The total amount requested ($450K) 
is the target allowance given to us verbally by the MESA-NYB Project 
Manager on March 19. The present proposal is a downward revision of 
an earlier proposal (dated March 8, 1974) for MESA biological studies 
funded at $630K in FY 1975. 
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Task No.1. STATISTICAL DESIGN J1N'D ANALYSIS 

The lvIESA /Biology Prograrn is designed, on a statistically-reliable 
basis and at a high level of probability, to den10nstrate by means of 
computerized multi-variate analysis, any cause-effect relationship 
between the environmental changes and the living rnarine organisms, to 
define impa cted area s a s reflected by change s in biota, to single out 
"indicator!! organiSlYJ.s, and to permit n1.eaningful n1.onitoring and 
prediction. The data management, processing and reduction necessary 
for such analyses is thus of su..preme importance, requiring the LJ.trnost 
sophistication and reliability of programming. Current financing pro
vides for (1) lead-tilDe preparation, testing and adaptation of sensitive 
multi-variate analyses programs, (2) establishment of lirnits of confidence 
for experimental data as functions of san1.pling intensity, station design, 
seciilTIent characteristics, species diversities, abundances and spatial 
and temporal distributions, (3) statistical detection and identification of 
llindicator 'T organisrns, (4) statistical assessment and mapping of impacted 
areas, and (5) routine card punching, verification, editing, tabulation and 
graphic presentations of data as well as preliminary analyses (regression, 
etc. ) of data on each experimental paran.'leter. 

Objective ~. 
(1) To e stab li sh limit s of confidence on submitted da ta a s a function 

of sarnpling intensity and to make appropriate recommendations as to 
statistical designs necessary for stated levels of certainty in environ
mental monitoring and prediction functions. 

(2) To detect and to docuroent enviroxnnentally-inlpacted 
marine areas. 

(3) To develop~ test and adapt sensitive computerized programs 
for nl.ulti-variate analyse s. 

(4) To detect and to identify key indicator organisrns. 

De scription, 
Effective multi-parameter research, responsive to nl.ission-oriented 

and public needs, rnust be designed throughout with a view to (1) rigorous 
statistical validity, (2) statistically acceptable procedures for analyses of 
interactions, and (3) with clearly stated lilTIits as to the possibility of 
acceptable extrapolation of the results. This work unit, responsive to all 
lv1ESA /Biology work units, is designed to ensure that lAESA management 
recorrnnendations, affecting decisions involving billions of dollar s, will 
\vithstand ri'gorous and searching questioning, and, as such, requires 
the utmost in statistical expertise and the highest priorities. 
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Procedures 
Data tabulations, as submitted, are subjected to a battery of 

discriminating and selective tests to achieve information on the types 
and nurnber of impacted areas, and on the types and characteristics 
of Ilindicator 11 organisms. Existing and new COID.puter programs for 
multi-variate analyses are being tested and adapted for suitability at 
this time to ensure the availability of a sensitive debugged computer 
program for such analyses when necessary. 

Products 
Demonstrate sau1pling intensity necessary for up to 95% confidence 

limits of biological data and of the nurnber of stations and sampling 
intensity necessary for future environmental rnonitoring and prediction 
ca pabilitie s. 

Prepare and submit a sensitive, tested computer program suitable 
for !nulti-variate analysis of biological and contaminant data for the New 
York Bight. 
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TASK NO.1 -- BUDGET SUMMARY -- FY 1975 

Contract service [$ 12.0 

Task total 12.0 

Note: Present contract of 35. 5K \vith Dr. Saul Saila of URI for 
statistical design was effective .6/15/1973 and terminates 12/15/1974. 
Progress in research is contingent on timely receipt of data tabulations. 
The FY 1975 propo sed arnount of 12. OK would extend the contract to 
6/30/1975 at present level of funding. . 
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Task No.2: ADP FORMAT AND OPERATIONS 

The Middle Atlantic Coastal Fisheries Center is developing a 
single, multidisciplinary data bank for NlvlFS/MACFC and NOAA / 
MESA operations in the New York Bight (as defined by :tv1ESA)o 
Standard punched cards and tape s will be used. Location, in all 
cases, to be specified by longitude and latitude. Biological entities 
to be identified either by the alpha nunleric system (Bullis, et a1) 
of eleven digits or by the ilVvoods Hole" systen1 of sonle 6 digits. 
It is anticipated that each station card set or subset will contain 
(1) location, (2) oceanographic conditions, (3) atmospheric con
ditions, (4) species (finfish), (5) sediment analysis, (6) heavy metals 
content (sediment), (7) heavy metals content {water colurnnL (8) 
heavy metals content (tissues), (9) species (macrobenthos), (10) species 
(meiobenthos), (11) species (microbenthos), (12) abundances, (13) distri
butions, (14) physiological effects, (15) pathological effects, (16) phyto-· 
plankton, (17) zooplankton, (18) diversity indices, (19) nutrients (water 
column), (20) pesticides content (water column), (21) pesticides content 
(tissues), (22) primary productivity and such other iten1s as may be 
deemed necessary. 

The purpose of the proposal is also to make available a cOTnpre
hensive set of programs such that every itern of experirnental data 
contains (1) confidence limits, (2) has undergone analysis for outliers 
and is compatible with other data for comprehensive analyses of variance 
and covariance as well as several types of regression analyses. The 
plan for fiscal '75 is a system capable of routinely preparing, handling 
and analyzing increlnents of a minin'lum of 50,000 cards per year. 

Ob jecti ve s 
1. Develop, verify, edit, tabulate and tape, by station, season 

strata, all biological data derived from or related to MESA field 
biological operations. 

2. Subject all data to a variety of conlputerized statistical 
analyse s for limits of confidence, regre s sion, etc. 

3. Prepare all data tabulations in a form suitable for efficient 
subjection to subsequent (1) multivariate analyses and (2) studies of 
interactions between trophic levels as well as for rapid retrieval in 
response to inquiries relating to problems of (1) pl'imary productivity, 
(2) biological effects of contaminants, (3) public health inlplications, etc. 
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4. Fulfill all NOAA /MESA data archiving obligations through 
NODe by actual depo sit and/ or source identification. 

5. Prepare graphic apex-wide (SYMAP) presentations, by 
season, for each major biological parameters. 

Description 

Much of the work will be performed in-house (Gbjective #1), with 
the exception that routine card punching, fir st verification, etc. will be 
performed through contract with a cooperating local academic institution. 
All NOAA /NODC archiving requirements will be the responsibility of the 
in-house ADP group (Objective #4). Necessary computer programs for 
Objective s #2 and #5 have been prepared, debugged and are in standard 
usage. Final data tabulation formats (Objective #3) must await recom
mendations resulting from current contract studies (Task No.1). ADP 
group is responsible for checking all data submissions against parameter 
lists (observables) by season and station, for the maintenance of sample 
(and/or data) transmission logs and for quarterly reports on currency 
of data management acti vitie s. 

Technically, the MESA/Biological Program involves the accumulation, 
assimilation and interpretation of a wide range of dissimilar data in terms 
of the effects of man-induced change s in the marine environment and is 
further complicated by seasonal, areal and spatial considerations. An 
objective scientific evaluation of the biological and socio-economic effects 
of ocean dumping requires thet development of management recommen
dations J which can withstand the most ri;g~rous statistical and legal analysis 
and which clearly indicate the limit~ of confidence to be placed thereon. 
The interpretations and recommendations must also provide a statistically 
acceptable basis for subsequent monitoring of the dump site areas and 
for predictions of the biological and socio-economic impact of proposed 
future environmental change s. 

Procedures 

The ADP group responds to expressed needs of research personnel, 
according priorities to those research groups evidencing slippages in main
taining scheduled research progress. Three in-house personnel will be 
supplemented by contractual service s in key punching (2 man- year s). MESA 
operations will receive 50 percent of the time of all in-house per sonnel and 
the entire services of contractual personnel. Support requirements include 
a modernized sorter machine which would eliminate the present need for use 
of expensive computers for print-outs of data tabulations. Operational 
and analytical strategy would be based on recognized research parameters 
(observables), established and anticipated within analytical computer pro
grams. Requirements from other work units are (1) routine submission 
of station logs and sample distribution listings, (2) requests for analytical 
evaluation of submitted data tabulations, and (3) requests for graphic 
representations of geographical variations in each observable. 
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Products: 
(1) Data tabulations (print-outs) by season and station for 

each observable. 

(2) Data analyses, upon request, to evaluate usefulness of each 
data submission (std. deviations, regressions, etc.) . 
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TASK NO.2 -- BUDGET SUMMARY -- FY 1975 

Salaries 
Programn1er /data manager (part-tin"le) 10. 0 

Contract Services 
Key punching and computer time 20.0 

Task Total 30.0 

Note: The MESA -oriented activities (in..:house and contractual) of the 
1,1ACFC' S ADP tlJ.'1it, will be directed toward the timely and efficient 
tabulation, te sting and reduction of data submitted froIn other MESA
financed research groups, with the ultimate aim of achieving an 
effective, and sophisticated presentation of data in support of MESA 
decisions and recommendations. 
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Task 1\[0. 3. BENTHIC RESPIROlvIETR Y 

Because one of the InajaI' pollution problems in the Ne\v York 
Bight is the large input of organic wastes (sevvage sludge and dredge 
spoils) to the benthos of these waters, sonle understanding of the net 
difference between rates of input and rates of disappearance of these 
organic wastes is deemed necessary in order to deternline their 
impact on the local lTIarine environment. 

Objective 
To lTIeaSUre seabed consUD1ption and map the pre sent rate s of 

deconlposition of organic wastes occurring as a result of biological 
and non-biological processes in the apex of the New York Bight. 

De scription 
Fron1 the results of this study and additional information con

cerning the extent of organic waste s in the Bight and the rates of impact 
and export by physicallTIeans, the following will be deterrnined: 1) the 
rate at \vhich organic wastes are accumulating or disappearing in certain 
areas, 2) ,the quantity of organic input in various areas of the New- York 
Bight can accommodate without deleterious effects to the living marine 
resources, and 3) the tin1e required for the sedirnents to return to a 
hOlTleostatic condition capable of accommodating predictable; but as yet 
unknO'h'11, quantities of organic Inatter. Baseline decornposition rates 
win be mapped to monitor the spread of pollutants in the future and to 
provide policy makers with usable information on quantities of organic 
matter that delineated areas of the Bight could accoITnDodate terl1porally 
without deleterious effects. 

The results will be of particular value in relation to the hydro
graphy and transport studies proposed by AOML. 

Procedures 
Measurements of seabed oxygen consumption are being, and will be, 

made quarterly on shipboard at a standardized set of grid stations covering 
the apex of the l',Jew York Bight. Additional stations can be, and have been, 
added to the standard grid to provide coverage of special or contingency 
san1ples sites. _A l11ultiple corer taking four simultaneous cores is used 
to collect the sample s \vhich are proce s sed according to the methods of 
Parl1abTIat (1971). A n1inin1UlTI of foul' cores per station are taken. Many 
of the areas in the apex require 2 to 5 casts of the multiple corer to obtain 
a minimurn of four cores per station. It appears that in certain lirnited 



locations of the apex, the D1ultiple corer may not be suitable for 
sampling due to the sediment type. In these areas we propose to 
rneasure seabed oxygen consuInption by the methods of Smith (1972) 
using bell jars placed on the bottorn by divers. Such sarnpling 
requires the use of a small vessel. 

Collection of salDpies using the multiple corer requires a stable 
platform capable of 24 hour operation throughout periods of 10-15 
days. Laboratory space (150 ft. 2), electrical capacity (30 amps), 
suitable winch and wire for the multiple corer (1" •• 1500 lbs.), and 
superior navigational capabilities are required. A minimuD1 of four 
scientists are Tequired for seabed oxygen consurnption Ineasurements. 
R .. l\ YDIST operators required would be in addi.tion to the four scientists. 

To date, one quarterly cruise (January 1974) has been ac
complished measuring total seabed oxygen consumption of 45 stations 
(180 cores) evenly spaced over the apex. Such sampling should 
continue through lYlar ch-A pril 1975 to provide a one full yeal' plus 
one quarter overlap in sarnpling . 

. As a·consequence the rnilestones listed in M.l~CFC Informal 
Report No. 13 (l-.;IESA Proposal for FY 1974) should be D10ved two 
quarters into the future. Such slippage is necessary to OlIset iate 
arrival of prinlary equipment (multiple corers) and to allow a one 
quarter overlap on an armual cycle for sanlpling the apex. If deelTIed 
necessary, additional sampling in specialized areas or in the greater 
Bight could also be accomplished during this time if appropriate 
vessel time is allotted. 

Products 
Products in the form of raV1 and analyzed data, charts, graphs, 

SYMA P s, interim and final report s are forthcolning. Special contingency 
reports concerned with unique occurrences can be devel.oped. 

Products will be prepared in such form that they could be in
corporated into ]\1ESA atlases, reports and other documents prepared 
at the MESA project and program office s. 

11:ultivariate analyses with the products of other work lUlits listed 
in this proposal will allow- the establishment and presentation of precise 
boundarie s for the distribution of the effects of sludge and spoils. The se 
boundaries can then be used to assess subsequent spread due to con
tinued ocean disposal and Dlassive movernents following storrns as well 
as the effects \vhich Dlight follow pollution abatement. 
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TASK NO.3 -- BUDGET SUMMARY -- FY 1975 

Salaries 
1 Oceanographer (GS-09) 
1 Fishery biologist (GS-07) 
1 Technician (temporary) (GS- 04) 

Supplies 

Task Total 
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Task No.4: BENTHIC MACROFAUNA 

The benthic macroinvertebrates are the only broad category of 
marine organisIns \vhich show the immediate and integrated effects 
of environmental perturbations o A number of authors have emphasize 
the use of benthic organisms as indicators of environmental change. 
As presented in MACFC Informal Report No. 13, we are using historical, 
reconnaissance and recent data, collected on quarterly cruises, to 
docurnent the distribution and diversity of benthic organisms in relation 
to demonstrable change in the physico-chemical environ,ment. In con
junction with Prof. Saul Sai1a, University of Rhode Island, we are 
developing sampling protocol and statistical analyses which dernonstrate 
the adequacy of our sampling efforts a s well a s relating populations to 
known and measurable indicato:rs of environrnental change, including 
changes in the geological, chernical and other elements of the biological 
food chain. 

'Nork units included in this task are: 

Work Unit A 0 

Work Unit Eo 
Work Unit C. 

Field collections in the Bight apex. 
Sort, identify aD.a record data fron1 field collections. 
Analyze data from field collections. 

VIORK UNIT A. FIELD COLLECTIONS IN THE APEX OF THE :NEW 
Y'ORK BIGHT 

O? jective 
Collections of benthic n:1acrofauna will be made at predetermined 

stations on a quarterly basis throughout a one-year period; overlap will 
occur in two consecutive sun'1mer sampling periods. A single cruise 
remains to be con'1pleted in FY 174 and a final sun'1mer cruise will be 
conducted in July or August, FY'75. Subsequent cruises for collection 
of macrofaunal benthos will be in a IT1onitoring n'1ode in FY!76 and Fyl77. 

De scription 
When processed and analyzed these samples will yield data relating 

living resources to degree of environIT1ental perturbations which in turn 
can be used to detern1ine 1) subsequent areal chan~ in environment due 
to specific activities, 2) field effects of Ineasurable amount of con
taIninants or physical stress and 3) impact of such activities on corn
rnercial and recreational living resources. In toto these data will pro
vide rationale to all other MESA related work in geology, physico
chemical oceanography and other disciplines and permit lTIanagers and 
decision Tnakers to conduct an adequate decision making process. 
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Field collections in rernalnlng Bight are scheduled to comInence 
during the second half of FY 1 75. Any proposal in regard to this research 
must be ba sed on the requirelYients of the MESA Program office and 
directions frOITI that office. It is not feasible to develop a definitive 
proposal and budget without adequate guidelines as to those areas which 
MESA wishes to emphasize, Le., 1) all of the renlaining Bight, 2) 
existing alternative disposal sites) or 3) as yet unspecified alternative 
site s. 

Procedures 
Sanlples are collected using a SInith-McIntyre quantitative bottom 

grab .. l\dditional stations can be (have been) added to provide coverage 
of special or contingency sampling sites. Replicate (5) sanlples are 
taken at each station on a quarterly basis; aliquots of sediment are col
lected from each grab for sedhDent mechanical and chemical analyse s 
and benthic m.eiofa una. 

Collection of samples requires stableplatfornl capable of 24-hour 
stations throughout periods of 10-15 days as well as a scientific party of 
7-12 personnel. If a designated Nlv1FS vessel is available little support 
is required of NOAA -MESA other than navigational (Rll YDIST) expertise. 

This work unit is closely related to Tasks No.3, 5, 9 and 10 1 

inasrDuch as saInples are provided to these work units and final data 
analyses from them are integrated with rneasurements and analyses 
taken for Unit 4A. 

Products 
Products in the form of raw and analyzed data, interirn and final 

reports are being cleve loped in accord with the mile stone s indica ted in 
lv1ACFC Report No. 13 -- our proposal for FY 1974. Special contingency 
reports concerned with uniqIJ.e occurrences, i. e., supposed movement of 
sludge, have already been filed with the MESA Project Office. 

Products are prepared in standard forn1at, i. eo, data sheets, etc., 
and pre sentation form, i. eo, standard charts, SYMA P, etc., which lend 
themselves to imnlediate incorporation into MESA atlases, reports and 
other docunl.ents prepared at the MESA project and program offices. 

To date, in addition to and on the basis of historical data, macro
faunal sar:nples have been collected during a reconnaissance survey and 
three quarterly cruises. A fourth cruise will be roade in FY'74 and a 
final SUlTInler cruise will be completed in July or August, FY 175. 
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ApproxirTIately 500 grab samples are collected during each 
quarterly cruise. The se samples, plus those collected during the 
reconnaissance cruise, are being sorted, identified and the resulting 
data recorded. 

WORK UNIT B. SORT, IDENTIFY, Al'JD RECORD DATA FR01vl FIELD 
COLLECTIONS FROM THE BIGHT APEX 

Ob~ctiv_~ 
Sort, identify and record benthic macrofaunal samples collected 

under V{ork Unit 4A. 

Description 
Sorting, identification and recording of data from field collections 

on standard forms will (1) allow the preparation of data and interim 
reports and (2) form the basis for detailed statistical analyses necessary 
to the integration of macrofaunal data with other biological and physico
chemical data. 

Procedures 
Technical aspects of Work Unit 4B are based on Work Unit 4A. 

The program has sufficient flexibility to meet unusual inJorrnation 
needs and is highly oriented towards understanding the inlpact of environ
mental perturbations on living resources, including relationships to 
marine finfish and shellfish. 

Successful completion of Work Unit 4B is not contingent upon 
additional I'JOAA-J:v1ESA personnel or physical services; it is, however, 
highly dependent upon adequate funding for ternIJorary per sonne1 to 
cOlTIplete the sorting and identification of benthic macrofauna as well 
as continuation of contractual agreelTIents for data analyses. The latter 
includes both MLC ADP facilities and data analyses completed by 
Prof. Sa ul Sa ila. 

Products 
The FY!75 effort in '.Vork Unit 4B will allo'vV the preparation of 

SYMAP pre sentations which indicate the distribution of benthic macro
invertebrates in relation to known contanl.inants and degrees or gradients 
of environmental perturbation. Data will be in several forms, i. e., 
distribution of indicator species, diversity, and, eventually, biomass 
ore qui va Ie nt c a 10 r i e s . 
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WORK UNIT C. DATA ANALYSES 

Objective 
.Analyze benthic ll1.acrofaunal data, for use by a wide spectrurD 

of user groups. 

De scriptio~ 
Analytical strategies include analyses performed by the University 

of Rhode Island under Contract No. 03-3-043-·53 and subsequent ex
tensions of this contract. These analyses have included determination 
of statistically adequate sarnpling programs for 1) benthic macro-· 
invertebrates, and 2) heavy metal burdens. Future tasks inclu.de the 
development of DJultivariate analyses and ADP prograrns to 1) relate 
the distribution and diversity of benthic macroinvertebrates with 
distribution and abundance of contaminants, and 2) provide an index to 
degree of environmental perturbation which will Dlake possible an 
asseSSlnent of future change in the distribution of contalllinants. 

Procedures -------
I\1uItivariate analyses of sediment heavy Tnetalburdens; organic 

matter, coliforrD bacteria distribution and Inacrofauna will allow the 
establishn1ent and presentation of precise boundaries for the distribution 
of the effects of sludge and spoils. 

These boundaries can then be used to assess subsequent spread 
due to continued ocean disposal and lTIassive movements following 
storms as well as the effects vvhich might follow pollution abatement. 

Products 
Reports and publications will translate the broad data base into 

conclu.sions relevant to the needs of a variety of user groups. 
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TASK NO.4 -- BUDGET SUMMARY -- FY 1975 

Salari.es ------
1 Supervisory fishery biologist 
2 Part··time identifier s 
8 ContTact or work-study sorters 
2 Ternporary identifiers 

Equiprnent 
Microscope s 
Smith McIntyre grab 

Supplie s 

Total Task 
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20.0 
12.0 
40.0 
18.0 

6.0 
2.0 

2.0 

100.0 



Task No.5. MEIOFAUNA 

We propo se to continue meiofaunal re search through FY 1975 
with continuing emphasis on three groups: ciliated ptotozoans, 
foraminiferan protozoans, and benthic nematodes. Our immediate 
interest is to assign them roles as indicator organisms of New York 
Bight pollution. We realize, however, that the meiofauna perform 
important energy transformations in ecosystems, and that they help 
in important ways to determine the fate of pollutants. It seems 
axiomatic to us that the impact of pollution on living re sources is 
incomplete without qualitative and quantitative knowledge of the meio
fauna, which despite their minute size - - roughly between that of 
bacteria and that of organisms discernable to the naked eye - - can 
make up to 90% of the biomass of benthic organi~sms. We propose 
MESA funding of three work units: 

Work Unit A. 
Work Unit B. 
Work Unit C. 

Ciliated Protozoans. 
Foraminiferan Protozoans. 
Benthic Nematodes and Meiofaunal Biomass. 

Because of the MESA target allowance assigned to this Center for 
biological research, we have reduced funding to two-thirds that requested 
in our initial FY 1975 proposal with the probable result that the time 
required to accomplish task objectives will be greatly prolonged, or that 
the scope of the research will be reduced. 

WORK UNIT A. CILIATED PROTOZOANS 

Ob jecti ves 
Determine the areal and seasonal distribution of ciliated protozoans 

above, on, and within sediments derived from sewage sludge, dredging 
spoils, and acid wastes, as well as in suitable control areas; develop 
understanding of their quantitative relationships to the kinds and degrees 
of pollution and to other organisms in the New York Bight; select indicator 
organisms; make preliminary appraisals of their role in nutrient fluxing 
and as reservoirs of viral and bacterial endosymbionts of possible sig
nificance as pathogens of living fishery resources. 

Description 
MESA -funded contract research on ciliated protozoans commenced 

in early FY 1974. Initial work indicates in part that few ciliates inhabit 
the sewage sludge deposits, that a lens of relatively high numbers of 
ciliates exists over the sewage sludge deposits in a saucer-like shape, 
and that these ciliates are mainly bactivorous. Much time and effort 
to date have been devoted to te sting various methods of extracting the 
organisms from water and sediments,work that is now nearly completed. 
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These efforts appear to be completely justified on the basis that to 
our knowledge no study of sublittoral ciliated protozoa from pol
luted marine habitats exists. We propose that this vvork merits 
continuation in order that the responses of these organisms to con
ditions in New York Bight rnay be more adequately understood. 

Procedure s 
One full year of quarterly samples will have been taken by the 

end of the current fiscal year, and one cruise in August 1974 \vill 
provide overlap with sanlples taken in August 1973. Supplemental 
saTnpling has been. accomplished aboard AOlviL cruises and additional 
supplelnental sampling in FY 1975 is planned. 

Both shipboard and land-based extraction procedures will con
tinue to be used. Two techniques have been ernployed effectively on 
sediment -- one on board ship (Uhlig's) and the other on land (Lackey's). 
Another method proved to be superior for extraction of ciliate s in the 
water colull'ln (cascade of filters) but one additional method ren1ains to 
be tested (Foerst centrifuge). 

We anticipate that quantitative data can be obtained more readily 
in the future now that procedural problen1s are solved for the L'10st 

part. 

Products 
-"--~--

The principal inve stigator submitted a six-month report in 
December 1973, and on February 22, 1974, he presented a selTIinar 
at the Sandy Hook NJ\r1FS Laboratory. Future products will include 
continued six-1TIonth reports and technical papers plus verbal presen
tations as appropriate to disseminate results to scientists and public 
officials charged with environmentallnanageInent. 

VvORK UNIT B. FORAMINIFERAN PROTOZOANS 

Objectives 
Determine the qualitative and quantitative di stribution of benthic 

and planktonic forarninifera in the New York Bight; demonstrate 
relations of wa ste dispo sal practice s to foralniniferan distribution; 
compare the occurrence of existing foralninifera with that in recent 
sediments (deposited \vithin the past 100 years, approximately); relate 
existing foraminiferal distribution to that of concurrently- studied 
biota and physico-chemical factors. 
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De SClil)tioI!_~ 
Although MESA funding of this contract began near the end of 

second qu.arter of FY 1974, field samples of planktonic and benthic 
foraminifera were tal<.en and preserved during all quarterly cruises 
beginning in August 1973. The sanlpling strategy is that subsarnples 
of plankton and sedilnent collected for phytoplankton and macrobenthos 
be an.alyzed for foraminifera, thus effecting coordination and econonlY 
of overall effort. 

Past studies attest to the value of foraminifera as indicators of 
environmental characteristics. Because their shells fossilize easily, 
their occurrence in sedinlents can provide useful indices of past 
environnlental conditions when correlated with rates of sedinlent 
deposition. The sampling strategy of this study assures insofar as 
possible that useful correlations will be developed and that the 
forarninifera can be considered along with other groups in the over
all under standing of biological effects of pollution in the NevI York 
Bight. 

Insufficient data have accumulated to date to in.dicate trends. 
Procedural details received consideration at the Sand000k Laboratory 
serl1inar on February 22, 1974, and a preliminary ve.fbal report by the 
principal investigator indicated that the foranlinifera \vere conspicuous 
by their ab~3ence from the most polluted sediments. We recognize the 
potential indicator value of this group and propose continuation of the 
study at about the pre sent level of funding to the end of FY 1975. 

Pl"oceclure s ----.. ~.--
Subsanlples of seasonally-collected plankton tows and Sn1ith-

:M~clntyre grab samples will continue to be preserved in a 1:500 rose 
bengal buffered sea water formalin solution. The living foraminifera 
take up the stain and therefore are readily separable from the non
living organisms. JVleasurements of Ell, pH, pore water volume, and 
organic carbon of sediments will continue, and be used ultimately 
along with other environmental nlea surements to analyze areal and 
vertical distributions. 

In the laboratory the foraminifera are separated from the other 
IYleiofauna and other H1aterials by passing them through a series of 
sieves. The foraminifera in each sieve are picked out under a dis
secting rnicroscope \\lith the aid of camelIs-hair brushes and glass 
needle s, and rnounted on conventional rnicropaleontological slide s 
for identification and enurneration. 
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Products 
The principal investigator and other foranl.iniferan specialists 

have surveyed littoral n1uds and clays of the greater New York Metro
politan region, and have fOlmd in general that surface populations are 
spa.rse although va.ried and abundant populations are present in sub
surface san1ple s. The se re suIts tend to confirrn the usefulne s s of 
foran1inifera as indicators of recent man-induced environrnental 
perturba tion s.· 

No written reports exist at pre sent; the fir st is due after six 
months of 1vIESA funding. We anticipate that the results of this 
re search vlill be cOInrnunicated in the futur e by a cOn1bination of six
Il10nth reports, scientific pa.pers, sen1inars, and possibly conferences 
with public officials. 

WORK Ul~IT C~ NEJvlATODES AND lv1EIOFAUNAL BIOMASS 

Objectives 
Deterlnine seasonally the areal distribution and abundance of 

nematodes, and the llleiofaunal bion1ass in surface sediments; relate 
the observed distributions to other biolcgical and physical measure
Inents; develop understanding of the causes of the observed distributions 
in the New York Bight. 

Description 
MESA funding began in the first quarter of FY 1974 vvith the 

unterstanding that research in the first year 'would consist essentially 
of a seasonal survey of benthic meiofauna in the Bight area. Detailed 
descriptions of meiofaunal taxonon1Y, evaluation of the effects of 
environmental stress, and the role of the meiofauna in the New York 
Bight ecosystern - - especially quantitative relationships - - were 
conceived as subjects for subsequent consideration after attaining a 
basic understanding of seasonal and spatial distributions. We look 
upon continuation of MESA fcmdin g as es sential to attainment of both 

goals * 

Sampling strategy is identical with that of the foraminifera. 
In fact, identical subsamples rron1 Smith-McIntyre grab samples will 
continue to be exall1ined for their contained forarninifera, nematodes, 
and other meiofauna, thereby establishing the basis for unified treat
Inent of re suIts. 
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Of the 21 studies known to us dealing with marine n1eiobenthos, 
only that of Dr. Grant Gross and his associates at Stony Brook, N. Y., 
treated polluted habitats -- all of then1. vvithin metropolitan Ne\v York 
City. Nematode s were the predorninant organisIns. Because they 
apparently tolerate conditions approaching anaerobiosis, they should 
have positive indi'cator value in organic-rich benthic habitats such as 
sewage sludge dunlp site s, and they should pIa y a rna jor role in 
metabolizing organic wastes. Ivlainly for these reasons we strongly 
favor continuation of this research. 

Procedures ---... -----
... fl,s described under FORA Iv1INIFERA NS, above, subsamples 

froID Smith-McIntyre grab samples will be stained and preserved in 
the field. In the laboratory, two sieves.are being en1.ployed to separate 
organisms frorn sediments; the organisms passing through a 0.50 rrlDl 

sieve yet retained on a 0 0 044 lTIm sieve (mesh openings) constitute the 
meiofaunal sample. Organisms are then identified, enumerated and 
weighed {wet}. 

In addition, the organic content and pore water vohlrrle of 
sediments are being deternlined by standard methods in the laboratory. 
These measurements are supplenlental to those being accoll.lplished 
under a separate lYfESA (;OntI'act (see SEDIl\,1E:NTS) . 

Products 
The principal inve stigator participated in a pro ject review at 

the Sandy Hook ]\fl\1FS Laboratory on February 22, 1974, during which 
he indicated that nurnerical variability seemed surprisingly lovv in a 
few of 20 replicate samples taken in reconnaissance saInpling. As 
mentioned above under other meiofa unal studie s: \ve anticipate that 
products \vill include six-month reports, technical papers, and verbal 
pre sentations. 
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TASK NO.5 -- BUDGET SUMMARY -- FY 1975 

Contracts 

Ciliated Protozoans, University of Maryland 

ForaITliniferan Protozoans, College of City 
University of New York 

NeITlatodes and Meiofaunal BioITlass, College 
of City University of New York 

Task Total 

. 17. 0 

8.0 

33.0 

Note: Proposed contract funds are designed to extend each contract 
to July 1, 1975, regardless of date of inception of the contract, 
at 2/3 the funding level of each existing contract. 
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Task I-lo. 6: MICROBIOLOGY 

J\rIicrobiological studies related to living resources of the New 
York Bight can be roughly categorized as those concerned with environ
Inental ITlicrobiology and those concerned with effects of bacteria on 
living resources. lv1ACFC has had ongoing general studies in both 
categories, and these can be more closely focused on probleHls in the 
Bight. To do this effectively, we are proposing M.ESA funding in two 
work units: 

Work Unit A. 
\iVork Unit B. 

Mic 1'0 l)iolo gy 
IvficJ'obiology 

fi sh and she lUi sh. 
sediments and water coluHln. 

WORK UNIT A. FISH AND SHELLFISH 

Objective 
Develop under standing of the distribution and abundance of 

abnormalities in fish and shellfish; understand the causes of the 
abnormalities; deterlnine impact on living resources of the New York 
Bight. 

De scription 
:t-~1icrcbiological studies in the J:-Ts\v York Bi.ght \vere ca.rried ou.t 

lmder NMFS funding for FY 1973 and FY 1974. Studies have concen-
trated on fin rot disease of fish (and related abnorlTIalities in crustaceans) 
and on the enVirOrHYlental factors which cause or are related to the disease. 
At present "ve do not feel that th(s is a single disease entity, but rather a 
genel'alized sign of environTnental degradation - - operating thru chernical 
contaminant stress on fish combined with high bacterial populations pro
duced by organic loading of inshore vvaters and sedilTIents. vVe are 
interested in the di.sease for the following reasons: (1) its irnpact on fish 
populations resident in or migrating thru the New -J:~ork Bight; (2) environ
mental factors contributing to the disease; and (3) the utility of the disease 
as an indicator of coastal environnlental degradation. Staff members 
froHl all three laboratories of the Center have been involved in various 
aspects of the fin rot problen'l, and efforts will be even more sharply 
focused on the problen'l in FY 1975. Much of the effort is NMFS sup
ported, lvlESA is asked to provide funding for temporary field samplers 
and laboratory aides and for vessel tin1e. 
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Procedures 
Studie s of di stribution and abundance of fin rot should be ex

panded. Monthly sampling cruises to Sandy Hook Bay, sludge dump 
site, and the control area in Great Bay will continue. Staff members 
will participate in spring and fall resource assessment cruises from 
Block Island to Cape Hatteras. 

Bacteriological studies to demonstrate pos sible relationships 
between bacteria and fish lesions will be expanded. Isolates should 
give some indica tion of the predominant genera, and will provide 
material for experimental challenge s. 

Immune responses of fish with fin rot and normal fish will con
tinue. Fish with disease will be tested for antibodies to certain isolates, 
and immune responses of diseased and stressed fish will be compared 
with normal fish. 

Experimental studies in aquaria, and possibly in cages in the dump 
site area, will be carried out to determine the time sequence for various 
phases of the disease, and to determine mortality rates produced by the 
disea se complex. 

Products 
Products of this task include preparation of three papers on fin rot 

disease in fish, exoskeletal erosion in lobsters and crabs, and rot disease 
of caridean shrimps. The fir st paper in this serie s was published in 
August, 1973. Additional outputs include reports of prevalences of fin rot 
in coastal locations from Block Island to Cape Hatteras, with concen
tration in the New York Bight. Since the problem of fin rot has emerged 
in other parts of the United States and the world, fundings should have 
broad significance. 

WORK UNIT B. SEDIMENTS AND WA TER COLUMN 

Objective 
Develop understanding of the microbial populations of the New York 

Bight, particularly as they may be affected by manls activities. Of par
ticular interest are bacterial indicators of pollution, and bacteria which 
may be pathogenic to fish and shellfish. 

De scription 
This task has been supported by NMFS funds in FY 1973 and FY 1974. 

Much of the effort will continue to be funded by NMFS in FY 1975. MESA 
is asked to provide funds for one temporary technician and minimal vessel 
charters. Sufficient insights have been gained in the work to date to warrant 
additional work in specific areas which are relevant to the objectives of the 

New York Bight Project. Problems to be approached are: 
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(1) What changes in the microbial flora of inshore waters, 
sediments, and organisms can be attributed to increasing 
levels of pollutants, microbial or otherwise? 

(2) What effects result from organic loading of inshore waters 
by domestic pollution? Are populations of bacteria which 
constitute the normal flora of the area enhanced, selectively 
changed, suppresed, etc.? 

(3) What changes are occurring in the anaerobic environments 
in bottom sediments as a result of ocean dumping, ocean 
outfalls, chemical contamination, etc.? 

(4) If populations of certain bacteria are significantly enhanced 
by organic loading of inshore waters, which of these are 
able to act as facultative pathogens of fish, shellfish and 
food chain organisms? 

Some information exists about the distribution of coliform bacteria 
in the New York Bight, but information on other genera of significance to 
living resources (Vibrio, Pseudomonas, Aeromonas, Pasteurella, 
Clostridium, etc.) is very scarce. 

Because of the MESA target allowance assigned to the Center for 
biological research, we have reduced the number of technicians requested 
in our original FY 197 5 propo~sal from two to one and have reduced ve s sel 
charter costs one-half. The effect of these reductions will be that fewer 
sample s can be taken and proce ssed than originally planned. 

Procedures 
Proposed studie s will include a general bacterial examination of 

highly contaminated and uncontaminated areas. Included will be organisms 
of human origin, of terre strial origin, and normal estuarine and marine 
bacteria. The distribution and relative abundance of fecal coliforms will 
constitute a baseline study, on which related studies will be based. Such 
related studies include the marine vibrios which are emerging as pathogens 
or potential pathogens of fish and shellfish. One species is known to be 
pathogenic to humans. The distribution and abundance of vibrios in the 
environment will be examined. Other studies will include members of 
the Pseudomonas-Aeromonasgroup, which can be pathogenic for many 
groups of animals, and which have recently been identified as facultative 
pathogens of fish from highly contaminated inshore waters. A study will 
be made of distribution and abundance of members of these genera in 
inshore waters, polluted and unpolluted. 
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Products 
Products of this task will include preparation of a detailed 

rnap of the distribution and relative abundance of fecal coliforn'1s 
in the Ne'vv York Bight, and similar rnaps for vibrios and other 
bacterial genera. Relationship "vith other indicators of pollution 
\vill be deterIDined, as will possible relationsh.ips with occurrences 
of abnormalities in fish and shellfish. 
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TASK NO.6 -- BUDGET SUMMARY -- FY 1975 

Salaries 
3 Technicians/aides (GS-04) 24.0 

Contracts 
Ve s sel charter s 

Task total 26.0 
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Task No.7. PLANKTC,N AI\TD PRIIvlARY PRODUCTION 

Plankton and prin1ary productivity studies are concerned with 
the effects of current dumping practices and local pollution generally 
on planktonic food chains in the New York BighL Dissolved nutrients 
and particulate matter from the Hudson and Raritan River s as well as 
from dumped materials undergo complex interactions with alTIbient 
environmental factors in the Bight to yield plankton. Vre have divided 
the task into two work units \vhich are separated geogl~aphically but 
l.mited technically. One, which we propose to continue funding un.der 
a univer sity contract, consider s both the Hudson River estuar y and 
the Bight apex; the other, conducted in-house by MA CFC, considers 
Raritan, Sandy Hook and Lower Bays. Because the Hudson estuary 
portion of the university study is funded from other sources we pro
po se Iv1ESA funding for only the Bight apex portion. Thus, two MESJ\
funded work units are involved: 

Work Unit A. 

'Nark Unit B. 

Plankton and Prixnary Productivity 
Bight Apex. 

Plankton and Primary Productivity 
Raritan Ba y. 

VIORK UNIT A. PLANKTON AND PRIMAR Y PRODUCTIVITY 
BIGHT APEX 

Ob~tj~"e~ 
Document spatial and temporal variations in phytoplankton pro·· 

ductivity and determine the environn'1ental factors responsible for these 
variations. DocuD1ent the relative magnitude of organic carbon input 
due to phytoplankton production, estuarine runoff and dun1ping. Evaluate 
the effects of these relative magnitudes in deterrnining the e_utrophication 
potential of the New York Bight and its susceptibility to entrophication in 
terms of nutrient inputs, photosynthetic capacity and grazing patterns 
which will affect the degree to which organic material can accumulate 
in the s ystenl.. 

De scription 
Study during the first year of research (FY!74) is evaluating 

spatial and tempora 1 variations in phytoplankton production in terms 
of concurrent variations in light intensity, nutrient inputs, the abundance 
of particle grazers, water column stability and estuarine runoff. 
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The study is focusing on the impact of coastal zone dumping 
practices and estuarine runoff on spatial and temporal distributions 
of detritus, suspended lithogenic material and nutrients as they affect 
netplankton and nanoplankton pro ducti vi ty. 

In FY 175, the progralTI will include lTIeasurelTIents of respiration, 
assimilation and growth of particle graze r s in the Bight. Thi s will pro
vide information on the direct effects of current dUlTIping practices, and 
the proportion of autochthonous and allochthonous organic inputs actually 
entering pelagic food chains. Proposed funding for this contract extension 
is one-third below that requested in our original FY 1975 proposal -- an 
econolTIY lTIeasure which lTIay well prolong considerably the time needed 
to analyze field data, or which lTIay reduce the scope of the work proposed. 

Procedures 
Proposed studies will include a series of lTIeasurelTIents at stations 

in the Lower Hudson Estuary (Tappan Zee Bridge) out to and including the 
various disposal sites and control areas in the apex of the New York Bight. 
The stations will be occupied at approxilTIately lTIonthly intervals except 
when greater frequency is required to provide lTIore detailed coverage of 
the perturbations and of the magnitude and tilTIe-course of the response(s). 
The frequency of observation will depend on how rapidly the phytoplankton 
can potentially respond. PrelilTIinary lTIeasurelTIents indicate that such 
a tilTIe interval between ob servations would have to be no lTIore than 7 da ys. 
Mea surelTIents to be lTIade include: incident radiation and sublTIarine light 
penetration, telTIperature , salinity, dis solved oxygen, nutrients (NH 3, 
NOZ, P04, Si03) particulate organic carbon and nitrogen, ATP, phyto
plankton and lTIicrozooplankton enumeration and taxonolTIY, piglTIent 
analyses ((chlorophyll-a and phaeopiglTIents), prilTIary productivity, and 
respiration, assilTIilation and growth of particle grazers in the Bight. 

Ship-tilTIe at $750/day ($45,000/60 days) will be provided by the 
Institute of Oceanography of the City University of New York. 

This study is highly relevant to other studies in the New York Bight, 
particularly those concerning the benthos which receive their food supply 
from the water colulTIn and to the physical, chelTIical and geological 
progralTIs of AOML. Inputs to this study should include physical, 
geological and chelTIical oceanography of the area as well as results of 
the plankton and prilTIary productivity study in Raritan, Lower and Sandy 
Hook Bays - estuarine areas affecting the apex of the New York Bight. 
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Products --" ----
\1{e have received a detailed progress report frorn the university 

contractor which provides all data accornpanied by appropriate con'1-
mentary covering D"!onthly cruise s fron'1 Septen1ber through Decenlber 
1973. In the future we anticipate regular six-month progress reports 
including graphs, cha.rts and tables from the contractor plus scientific 
papers, special written reports, and verbal SUDllTIaries, selTIinars 
and comlTIentaries as required. 

WORK UNIT B. PLANKTON AND PRI1yfJ\RY PRODUCTIVITY -
RARITAN BAY 

Objectives 
In general this work unit and the preceding one have similar 

objective s, though working in different but related geographical area s. 
Document spatial and texnporal variations in phytoplankton productivity 
in Raritan, Sandy I-Iook and Lower Bays and determine whether or not 
certain environmental factors are responsible for these variations. 
DOCUIl1ent oxygen consumption in the water column (beginning late 
FY'75) and cornpare these rates with the various rates of inputs of 
organic carbon to the system to determine the relative degree of 
organic loading on the system. 

pe scription. 
The first year of research (beginning November 1973) is being 

spent evaluating spatial and telTIporal variations in phytoplankton pro
duction and biomass, light intensity, nutrients, and physical paran1eters 
of the water colurnn. The study will renl.ain reasonably stable (rnore 
stations will be added) through mid-FY 1 75 to complete a full annual 
cycle. Beginning late FY 175 measurements of oxygen consumption in 
the wate r coluDln will be added to the pre sent study. This addition will 
assist in deterrnining the extent of organic loading on the systen'1. 

Procedures 
A series of stations in Raritan, Lower and Sandy I-Iook Bays have 

been established by selecting certain stations originally established by 
the U o S. Environmental Protection Agency for monitoring these waters. 
Our stations are being sampled rnonthly, but, depending on available 
vessel tin1e, will be sarnpled rnore intensively during the course of 
several ph-y·toplankton blooms. These stations are set up not only to 
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follow spatial and temporal variatio.ns in Raritan, Lower and Sandy 
Hook Ba ys, but to provide additional information concerning the input 
of these waters into the apex of the Bight. Measurements to be made 
include: incident radiation and submarine light penetration, temper
ature, salinity, dissolved oxygen, nutrients (NH 3, NOZ, N03, P04), 
particulate organic carbon and nitrogen, phytoplankton enumeration 
and taxonomy, pigment analyses (chlorophyll-a and phaeopigments), 
primary productivity (both dissolved and particulate) and respiration 
rates by plankton in the water column. 

This study is particularly related to the foregoing work unit, 
plankton and primary productivity in the Bight apex. The two studies 
compliment each other by increasing geographical coverage while 
maintaining intensive sampling, all during the same annual cycle. 

Products 
Products in the form of raw and analyzed data, charts, graphs, 

SYMAPs, interim and final reports are forthcoming. Special con
tingency reports concerned with unique occurrence can be developed. 
Products will be prepared in such form that they could be incorporated 
in MESA atlases, reports and other documents prepared at the MESA 
project and program offices. 
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TASK NO.7 -- BUDGET SUMMARY -- FY 1975 

Sa1arie s 

Equipment 

Supplies 

Contracts 

Task Total 

25 0 0 

6.0 

3.0 

18.0 

52.0 

Note: Major equipment needs include peristaltic and submersible pumps 

with spare motors, depth gauge, thermistor for pump, recorders, 

fluorometer, millipore filter pump, refrigerator for storage of 

ammonia samples on boat, and freezer-refrigerator for laboratory. 
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Task No.8. RESOURCE DISTRIBUTION AND ABUNDANCE 

The MACFC Resource A ssessment Investigations conducts spring 
and fall coastal finfish resource assessment cruises along the entire 
Middle Atlantic Bight from Block Island to Cape Hatteras - - providing 
information on distribution and abundance of many fish species. Sampling 
stations are based on a randomized pattern related to depth strata. 

Beginning in FY 1974, with partial support from MESA for vessel 
charters, additional trawling stations were occupied in the New York Bight 
apex area. The se surveys will be continued in FY 1975 and will be augmented 
by monthly transects through the apex area and out to the edge of the con
tinental shelf. Some of the objectives are to determine relative abundance 
of fish in the apex area as compared to that in adjacent areas, to determine 
relative abundance of abnormal fish in the apex area as compared to that in 
adjacent areas, and to determine movements of fish into and out of the apex 
area. Requested funding would provide for limited vessel time, and personal 
services (field personnel). It should be clearly understood that most of the 
costs of these cruises are borne by NMFS o 

There is an additional need to determine the pre sent distribution and 
abundance of molluscan shellfish resources in the New York Bight, and to 
compare these with distribution and abundance in the Middle Atlantic Bight. 
A survey cruise for this purpose, partly supported by MESA funds, is 
planned for FY 1975. 

An essential aspect of fishery resource analysis is thorough 
examination of historical data. Fisheries of the New York Bight have 
undergone a general decline in recent years (with some exceptions). 
While the causes are complex, it is likely that environmental degradation 
is an important factor. Recent studies by Dr. J 0 L. McHugh, SUNY, 
Stony Brook, have documented some of the changes which have occurred. 
Dr. McHugh's most recent study was financed by MESA funding in FY 1974. 
His present contract will terminate on August 31, 1974. We propose to 
extend thi.s:'c:oritract one year at 3/5 of the present funding level. 

Ba sed in part on this historical review, and on results of trawling 
surveys, it is now time to carry out detailed analyses of fish stocks in 
the New York Bight, to determine relative abundance indices, biomass, 
mortality rates, etc. That part of the study directly relevant to the New 
York Bight should be funded by MESA ~ Funds were requested in our 
original FY 1975 proposal, but because of the target allowance indicated 
by the MESA Project Office for this Cent.er in FY 1975, no funds are 
requested in the revised proposaL Hopefully, these analyses can be 
implemented in FY 1976. 
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\ . 
MESA-supported resource assessment studies proposed for 

FY 1975 include 3 work units: 

Work Unit A. 
Work Unit B.,,' 

Work Unit C. 

Finfish resource distribution and abundance. 
Shellfish re source distribution and abundance. 
Historical review of fishery resources (contract). 

W'ORK UNIT A. FINFISI-I HESOUHCE, DISTHIBUTION AND ABUNDANCE 

Objective 
Objective of this Coastal Resource Assessrnent Investigation1s 

(eRAI) phase is to provide inforn1ation on distribution, size, and 
relative abundance of fish species. 

Descrjption 
The eRAI survey effort conducts a regular series of spring and 

fall coastal fin£1[,h resource assessment cruises along the entire Middle 
Atlantic Btght ir'orn Block Island to Cape I-Iatteras. These surveys have 
been augnlented to include an intensive sarnpling in the New York Bight 
and particularly the apex area on a quarterly ba si s. In addition, a 
monthly trans?ct series is planned fr6m the Raritan Bay area through 
+-b I'" ... , .... "" ". to +-1.-. r'\ 1.-, C" ... 1 o·~ j.. 1.-, ~ "(J.,,:],... ~ - r ~ .- . - ~ ~ .. " : -- -" -. - - ~ - 1. - •. J. ,. - " . - -
1. ... 0 ..... .l:-' ...... ~ .. ,I.~"''''''''''''' uu. ..L \.J..l.v .L.J.~'\'Ui:?Vl.l. VCLllYV1J. \..V 11.U .... .ltd.~t,; ;:;'J1V.Lt--t--"':.llll 

variations in population structure. Theee surveys are designed to pro
vide iniorn1ation on fish migratory patterns, and to assess the in1pact 
of the stressed apex area in relation to the resource available to the 
con1111crci'al and .recreational fisheries. Patterns of IT1igration have a 
particular significance 'to those studying the origin and dispersal of fin 
rot disease. 

Procedures -------
San1pling is done with a standard trawl net fished in a prescribed 

fashion for a constant time as developed for MARM.AP groundfish 
surveys. The distribution of "effort for the quarterly surveys is stratified 
by depth, and positions are logged according to MESA protocol. Vessels 
used include NOS' .Delaware II, Albatross IV, Oregon II, and charter 
craft. Within the lirnits of stratification, tow stations are chosen by 
random selection to satisfy statistical requirements. Catches are identi
fied to species, species groups are weighed, rneasured, inspected for 
incidence of fin rot and selected san1ples fro:0cn for special studies. 
Personnel intercsted in fish disease rnakc up a part of each scientific 
watch group. Requests for specirnens to be used for he\lvy metal, 
pesticide, coliforn1 and other bacterial"analyses are routinely satisfied. 
Surface and bottorn salinity ancl ten1perature arc hydrographic paran1cters 
routinely recorded at each station. 
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Products 
Preliminary cruise reports are routinely available within one 

m.anth after completion of a cruise. All data are keypunched and logged 
into a data bank established by NEFC. This data bank is accumulating 
comparable material for fish catch made in systematic surveys over 
the Atlantic shelf. Data are retrievable for investigators interested in 
fish species, biomass, distribution, and size groups. Researchers, 
resource management policy makers, conse/rvationists, commercial 
and sportfish interests, all have need of these data. 

WORK UNIT B. SHELLFISH RESOURCE, DISTRIBUTION AND ABUNDANCE 

Objective 
Objective of this Coastal Resource A ssessment Investigation phase 

is to provide information on distribution, size, relative abundance, and 
condition of harvestable shellfish resources. 

De scription 
The CRAI survey effort, as part of a historical serie s of shellfish 

re source inventorie s, will conduct an intensive survey of harve stable 
shellfish resources inhabiting bottoms inside and outside the MESA area. 
Species of particular interest include the hard clam, the surf clam, and 
ocean quahog. The survey, conducted during the summer, v.rill be 
designed to provide information on the impact of the stressed apex area 
a s it affects the condition and density of the se re source s. 

Procedures 
Sampling of benthic shellfish is done with a standard hydraulic dredge 

towed over the bottom Jor a constant unit of time. Survey results will be 
based on a grid sampling of fifty stations in the apex area and twenty-five 
stations in each of two contiguous areas to the east and south of the MESA 
apex. Identification, counts, weights and measurements are normally 
conducted on shipboard, with selected sample s returned to the labora tory 
for analyse s of length-weight parameter s, for studie s in gametogene sis 
and development of a condition index based on percent of total solids. 
Material will be available for cooperators interested in heavy metal, 
pesticide and bacterial analyses of shellfish tissue. The vessel planned 
for the offshore survey is the Delaware II. A commercial vessel may be 
chartered to conduct part of the inve stigation. 
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Products 
Preliminary cruise report is planned for one month after com

pletion of cruise. Detailed statistical analyses follow after laboratory 
determinations are completed. Survey re sults are pre sented in a 
fa shion which highlights the significant difference s determined for the 
apex area, but in an established format which treats historical 
comparisons of distribution and density of shellfish resources. Data 
will be made available to other MESA researchers interested in 
multivariate analysis of bottom type, diet items and other influences 
suspected to affect the shellfish resource. Researchers, resource 
management policy makers, conservationists and commercial interests 
all have need of these data and results. 
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Work Unit C. HISTORICAL REVIEW OF FISHERY RESOURCES 
(CONTRACT) 

Objective 
Objectives of this study is to provide a historical documentation of 

the commercial New York/New Jersey fisheries landings from the New 
York Bight as related to man-made changes. 

De scription 
Using existing Federal, State and local statistics, this contract 

study will develop a comprehensive study, by species and poundage, of 
the fluctuation and specie s shifts in the commercial and recreational 
fish landings in New Jersey, supplementing an existing study of the same 
nature for the New York Commercial fisheries. Earliest catch records 
date from the 1880's but regular annual statistical surve.ys date from 1929. 
Thi s study, looking deeply into the probable ca use s for such fluctua tions 
and species shifts will lend historical credence and support to current 
resource assessment studies (Work Unit A and B). This study of long-
te rm trends in landings, of the inte ractions of the fi sherie s with the 
resources and with economic and socio-political activities in the Bight, 
is essential for an un de r standing of to da y' s conditions. 

Funding ha s been reduced to three -fifths of that originally proposed 
an action which ma y lengthen the time to complete analyse s, or reduce 
the intensity of effort. 

Procedures 
1. Develop a bibliography of the marine fisheries and fishery 

resources of New York Bight, commercial and recreational, domestic 
and foreign. Collate and critically analyze the results of these studies. 

2. Using published statistics of the commercial fisheries of 
New York Bight, analyze and attempt to interpret historic trends in 
fishery landings of the bordering states, using the literature analysis 
in project (1) above as an aid to interpretation. Compare and collate 
with the already published New York study (McHugh, 1972) and with 
more detailed analyses underway or planned. 

3. Correspond and meet with scientists and administrators in 
New Jersey and New York to locate unpublished information and 
experience that may be useful in the program. Check the accuracy 
and completeness of conclusions with these officials. Examine in 
detail pertinent data from resource assessment cruises out of Woods 
Hole and Sandy Hook. Interview fishermen and processors as 
necessary. 
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4. Examine trends in specific fisheries in the New York 
Bight area, e. g., trawl, pound, net, haul seine, pots, gill nets. 
Analyze these trends for clues to reasons for changes in the 
fisherie s. 

5. Locate and analyze existing data on distribution, abundance, 
and movements of commercial and recreational fishing vessels in 
New York Bight. 

6. Prepare final report summarizing information obtained 
in items 1-5 above. 

Products 
Pro gre s s report available. Preliminary graphs of fluctuations 

in total landings, in finfish landings and in shellfish landings, from 
1880 to 1971, are available. Graphs of fluctuations in landings by 
species, for some 42 different species of fish and shellfish are in 
preparation. A technical manuscript is expected within six (6) 
months. 
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TASK NO.8 -- BUDGET SUMMARY -- FY 1975 

Salarie s 

Work Unit A 
Work Unit B 

Contracts 

2 fie.1d technicians (temporary) 
1 field aid (3/4 time temporary) 

Work Unit A -- Vessel charters 
Work Unit B -- Vessel charter s 
Work Unit C -- Historical review 

Task Total 
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4.7 

14.0 
4.0 

15.0 

51. 0 



VI. MESA/MACFC BUDGEt SUMMARY .AND COMPARISON: 

FY 1973, 1974 and 1975 (PROPOSED) 

Tasks 
1. Statistical Design and 

Analysis 
2. ADP: Format and Operations 
3. Ben~hic Respiration 
4. Benthic Macrofauna 
5. Benthic Meiofauna 
6. Microbiology 
7. Plankton & Primary 

Productivity 
8. Resources: Distribution & 

Abundances 
9. Contaminant Analysis 

10. Sediment Analysis 
11. Contaminant Effects on 

Resources 
Mutag.enicity 

12. Travel ,,[2/ 
13. Support 13/ 

Totals 
14. Salary & Expenses (McNulty) 

Grand Total 
Supplementary MESA Funds 14/ 

FY 74: 
1. ADP and travel 
2. Automation of AA Units 
3. Extend Koditschek study 
4. Additional sorters (2) 
5. MESA museum and sample 

storage 
6. Sediment sample analysis 

FY 73 
Received 

35.0 

41.0 
40.0 
38.0 

20.0 

33.0 

11.5 

3.0 
14.0 

235.5 

235.5 

235.5 

FY 74 
Received 

7~03.1 
31.0 
45. 3~/ 
43.4 
16.5 

63.0 

53.0 

20.0 
279.2

4 30.0-/ 
309.2 
30.0 

(10.0) 
( 8.0) 
( 6.0) 
( 6.0) 

(13.0) 
( 8.0) ---
360.2 

FY 75 
Proposed 

12.01.1 
30.0.=2/ 
38.0 £/ 

100.0 11 
33.0 ~I 
26.0 2.1 

52.0 

51.0 101 
111 

10.0 
68.0 

420.0 
30.0 

450.0 

450.0 

11 URI contract extended 6 months to terminate on June 30, 1975. Provides 
funds for benthos-oriented (abundances, distribution and diversities) 
map of NYB Apex environmental quality levels. 

2/ADP operations funds supplemented in FY 74. See 14/ below. 
~I Supplemented w/$6.0 additional funds in FY 74. See 141 below. 
~I McNulty FY 74 salary - savings ($14.0) used to renew-rrenton State College 

(benthos sorting) contract. 
~/ Includes key punching contract (2 man years @ $15.0), computer time ($10.0) 

and sorter-listing machine ($5.0). 
&/ Includes inhouse staff. 
1/ Includes inhouse staff and conversion of Trenton State and Monmouth College 

contracts (sorting) to work-study agreement. 
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~I Includes pro-rata renewal of three meiofaunal contracts so that all work 
terminates on June 30, 1975. (Tietjen, $~JLO; Small, $17 0 0; . and Lee 
$:8.0) • 

91 Includes inhouse studies on etiology, prevalence and incidence of fin rot 
disease. 

101 Includes vessel charters ($14.0) and SUNY/McHugh contract renewal ($15.0). 
111 A large backlog of samples exists. This task will be funded through AOML. 
~I Travel funds for FY 74 provided by supplementary funds. See footnote 

14/0 
111 Support funds supplemented in FY 74. See footnote 14/. 
141 Breakdown of supplementary funds (FY 74) by task. See footnotes ~/, 1/, 

121 and 13/. - -
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