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INTRODUCTION 

This docrnnent contains our task develop~ent plans for FY 1976, 
as projected from the perspective available to us in Decernber, 1973. 
There are three significant areas of change that are approached here: 
(1) reentry orthis Center into rnolluscan aquaculture, beginning in the 
second half of FY 1975; (2) possible increa'ses in resource assessment 
funding, following instruction received from the Associate Director for 
Resource Research for FY 1975 and FY 1976, and (3) potential but as 
yet unspecified increases in NOAA-MESA-N. Y. Bight funding for FY 1975 
and FY 1976. 

J 
Concerning 1'vfollusca~ Aq~aculture,we have submitted TDP's 

showing reprogramming in the second half of FY 1975 of $87. 2K into 
Aquaculture. This amount of reprogramITled money will be increased 
to $174. 4K in FY 1976, \vhen it will ,?-ugITle-nt the $300K for Aquaculture 
specified in the FY 1976 P. E. D .. 

For the second half of FY 1975 reprogranlmed funds for Aquaculture 
would be a s' follows: 

$16. 81-\: from IICon taminant Effects on Algae" (lvfAC013) to 
"Nutrition of Shellfish ii (IvIAC057) .. 

$19. OK from I'Mutagenesis" (lvfAC014) to 
"Genetics of Shellfish" (MAC056). 

$21. 6K from "Comparative Pathobiology" (MAC016) to 
"Control of Disease!! (MAC058) 

$29. 8K from 'IRearing of Indicator Organisrns~f (1'vJAC012) to 
If Spawning and Rearing of Shellfish" (lvIAC059). 

For FY 1976 this extent of reprograITlD1ing would continue, but for the 
full fiscal year, so the amounts would be doubled. The $300. OK increase 
for Aquaculture for FY 1976 would augment the reprogrammed amount of 
$174.4K in the following areas: 

l 



IvfA C - 0_57 
lVfl\C -056 
NIAC - 058 
"Ml\C -059 

FY'76 Eeprogranlrned 
(Nutrition) 
(Genetic s) 
(Control of Disease) 
(Spa wning and Rea ring) 

Totals: 

$33.6I( 
38.1. 
43.2 
59.5 

$174.4 

FY l 76 Increase ------
$ 45.5K 

102.3 
83.2 
69.0 

$300~0 

Total ---
$ 79.11' 

140.4 
126.4 
128.5 

$474.4 

Conce rning Re source A 5 5e s srnen~, we ha ve received notice in Program 
Emphasis DocuD1ents to pla.n for an increase in FY 1975 of $53.01-<: for Fishery 
Analysis, Sportfish. For FY 1976 we are planning for two potential levels of 
increases ($4. OKI<: and $2. 3 L1KK). Dr. Royce' PED instructions provide for 
increases of $250. OK or $60. OK in JVIAC-002 task to supplement survey cruises 
under 5ubobjective code II-C-2; increas~s of $10."OK in MAC-002 for surveys 
related to pollutant effects under subobf~ctive II-C -4, and $90. OK or $80. OI{ 
in lvlAC·-005 for assessrnent of sportfish under subobjective II-·C-5. Separate 
TDP's have been prepared for the two potential levels of funding in these 
tasks (lvlAC -002 and MAC -005) for FY 1976,-" We are also subrnitting separate 
TDp! s (MA C - 063, 1'v1ultispecie s, .E stua rine .A sse s sment and MAC - 064, 
Fisheries Analyses) which are outside FED guidelines, but which \ve feel will 
be important to initiate in FY 1976. Additionally, we are subrnitting a TDP 
(MAC.-065) for reimbursable larval fish studies beginning in FY 1975 with 
AEC funding. This TDP was prepared at the specific request of the Central 
Office (RR). 

Concerning the NO.l\A -1\1ESA -N. Y. Bight project funds assigned to 
this Center ($279. OK for FY 1974) we have not yet received specific guide
line s frOln the proje c t office for inc rea se s in FY 1975 or FY 1976, but we 
have been informed of substantial increases in project funding expected in 
FY 1975. We have therefore projected in the task (MAC-055) an increase 
of $100. OK for FY 1975 and an additional $100. OK in FY 1976. This TDp· 
may have to be rnodified substantially in program emphasis and funding 
when guidelines are receivedfrorp the MESA-N. Y. Bight project office. 
We are listing this task as a reirnbursable (R) even though the source of 
funds is NOAA. 

Concerning Item 3 on page 1 of the TDP form (Relative ranking of 
task within FlAC) we ha ve not ranked reimbursa ble s, since funding is 
external, and we have not ranked support tasks. Ranking of ot.~er tasks 
assumes that projected funding for FY 1976 will be realize"d. 

We have included a TDP. for construction of a new laboratory complex 
and wharf at Sandy Hook. With the activation of the Gateway National Sea
shore, of which Sanely Hook is a part, and with reactivation of Delaware II, 
these construction items become of increasing importance. This TDP 
would be in the category of requested increases beyond FED instructions. 



.~. 

All reirnbursable tasks have been prepared to meet guidelines 
established for acceptance of rein1bursable funds. 

... .. 

A few words Dlay be necessary as to our manpower projections. 
We will cOHlplete fiscal. '74 with a rnanpower distribution of 123 FTP 
personnel. These are distributed as follows: (1) Research (including 
lvIESA): 93, and (2) Support: 30. For fiscal '75, we project the following: 
(1) Research (including MESA): 85, and (2) Support: 30. For fiscal '76, 
we project a total of 96 in Res~arch and 30 in Support. Three of the 
additional 11 ceiling s we 1'e included in your PED. The additional 8 ceilings 
reflect our recognition of our needs for a full-scale aquaculture effort 
beginning in fiscal '76. 

.~ 
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MIDDLE A TLANTIC COASTAL FISI-IERIES CENTER 

RELATIVE RANKING OF FY 1976 RESEARCH TASKS 
(EXCLUDING REIMBURSABLES) 

MA-002-S2 
MA-064-FA -
MA-005-FA -
Mi\-OO7-IE 
MA ~012-IE 

}'1A - 0 15 - IE 
MA-017-IE 
MA - 009-·IE 
:NIA -OS6-AQ -
MA-014-IE 
MA-6S8-AQ -
MA - O16-LS 
MA-OS7-AQ -
lyrA - O13-IE 
lvfA - 00 6- IE 
N1A-053-LS 
MA-059-AQ -
MA-060-LS 
MA- 008-IE 
MA-063-S2 

Multispecie s J Middle Atlantic 
P opula ti on Dyna rnic s 
Fishery i\naly~is; Middle Atlantic Sportfish 
Impact of Envi'!ronmental Change J Middle Atlantic 
Rearing of Indicator Organisms 
Physiological Effec ts of Pollutants 
Disease .0£ EnvirollHlental Stress 
1vlicrobiology and Chernistry 
Genetic s of Shellfish 
l\1utagenic Effec.ts of Pollutants 
Control of Disease 
Comparative Pathobiology 
Nutrition of Shellfish 
Pollutants &: Phytoplankton Food-:-Chai:n Species 
Behavior of Fish under Pollutant Stress 
Fre recruits, Middle A tlanticBight 
Spawning and Rearing of Shellfish 
Life Studie s J Sportfish. 
Biochemical Mode lling 
Multispecies, Estuarine Assessment 
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L::::,J'.rain Ctoss-walk: Repro2rJ.r:;ming and L"'1creases in Funds: FY'74 to FY I 75 to FY'76 

£\-1}. ~~02 -7"; 

M ... !, - 07 -7':': 

1~t.r .~ 12 - 7 4-

.M ... ; -13-74 

,\L\ .. 14-74 

MP,··16-74 

'b,,T i\ "!:~ 
n.4._~ - j. J -74 

}r.~A .. ~ 2 ~ - 7 4-

}~<iA ... 5 1 - 7 4 

:~l.:; ... 5 4 - 7 4 

;·,.fA·· 50- 7 4 

~· .. fl"l-5:;-7"-~ 

}",L'; ,,~5:;-74 

l\tA-·53·7~ 

Fisca 1 Yea r 1974 
Task If Ti.tle Increases 

. ___________ .:.R,::,e::.lProg r a mm i ng 

2~ilZ?1 SIl- :'fultispec:ies, MABY 

2S13Pl FA :\,.Ed-Atlantic Sportiish 

2S ISP 1 

2818.22 

ZolSP) 

2813F4 

3eha viol' of Fishe 8 under 
Pollutant Stre s s 

Behavior ot Fishes u.."'1cler . 
Temperature Stress 

LEC;Mid-Atlantic Bight 

Biochemical Modelling, MAB.!.! 

Microbiology & Chemistry 

J..ncreased funding 

Reprogram: Split 

AEC reimbursable 

Z313P5 Rearing cf Indicator Organisms ~Reprogram % of 
~ effort to Aquaculture 

2818?6 Polhltants &1 Phytoplankton 
?ood-Ch;:;in Specie 5 

~Reprogram % of • ~ 
.. effort to Aquaculture ' 

~ 

Fil!;cal Year 1975 I .~ Fi!lcal Ye;:).r 1976 
TDP If Task # Title ,C L~creases . :~:rDP If Task # Title 
__________ ~--__ --___ - __ --__ --______ . ____ --------------~R~e~p~r~o~g~r~~~m~m~in~g~ _______ ,'~~: ________________________________ ~ ____________________ ___ 

MA-OS-75 

MA-06-75 

MA-61-75 

281lPl SII ~ultispecies, MAB 

28I3Pl FA Mid-Atlantic Sportfish 

ZBISPI Behavior of Fishes under 
Pollutant Stre s s 

... 
Behavior of Fishe sunder 
Temperature Stress 

)-
Reprogram: Split ~~ Ml\-002-76, 

Survey fro Life History\..~!-viA - 060-7 6 . ,,~\ 

Increased funding -) \MA-OOS-76 
(. 

",i\1A -006-76 
'~~ 

~.: 

'?' . "f:.J::!l., - 0 () 1- 7 6 
.... 
.'\;..; 
\-. 

MA-07-75, 2818P2 lEe ;Mid-Atlantic Bight ':>r ... t>. -007 -7 6 
.;~ 

MA-08-75 

MA-09-75 

MA -12-75 
MA -59-7 5 

MA-57-75 

2818P3 

2818P4 

2818P5 
2826.--

2813P6 

Bio~hemical !y!odelling, MA B 

IEe; Microbiology &1 Chemistry, MAB 

Rearing of Indica tor Organisms 
Aquaculture, Rearing of S'nellfish .pIncreased funding 

Pollutants &1 Phytoplankton 
Food-Chain Species 
Aquaculture:Nut rition of Shel1fish~"'l.c:reased funding 

',}-..1A - 008-7 6 
"',;, 
);~ 
~-. 

.,W.A-012-76 
:~ MA - 059 - 76 
}\.~ 

l~~'lA - 0 13 -,7 6 
,;.,/ 

. .L).1' A - 0 5 7 - 7 6 
~ .~ 

2812Pl SrI Multispecies.iv~AB 
Life S~udies: SportIish 

2813Pl FA Mld-Atlantic Sport!ish 

2818P 1 

2818P2 

Z818P 3 

2818P5 
2826--

2818P6 

2826--

Behavior of Fishes under 
Pollutant Stress 

Behavior of Fishes under 
Temperature Stress 

LEC; Mid-Atlantic Bight 

Biochemical Modelling, ~fA B 

Rearing of Indicator OrganiS;T:5 
Aq'-laculture, Rearing of S'r.e~~.;':, 

Pollut.ants & Ph'i topla n ktoD 
Food-Chai;1 Species 
Aqe.aculture; :-';~..!trition of She:i~··: 

2818?7 Mut<:<genic: Effects of Pollutants ~Reprogram % of 
'l( effort to Aquaculture 

~'\l>- M~t;-14-75 
....-----\.'tjlo- MA-56-75 

2826--

281SP7 
2826--

Mutagenic Effects of Pollutants 
Aquaculture:Genetics of Shellfish-s> Increased funding 

-:;:. 
. ~M,lI, - 0 14 - 76 
SMA - 056-76 
\~. 

Z818P7 
2826--

Mutagenic Ef':ec ts of Pollc:tan:c' 
Aquaculture; Ger:eti.cs of S;1ell.:'i 

2318F8 Phy'siol. E£fects of Pollutant 
Stresaes 

lS1;PI LS Comparati'<.-e Pathobiology ~ Reprogram % of ~ 
~ effort to Aquaculture ~ 

2818P9 

%0040 

900040 

2817PE 

2S17PA 

2817?C 

231217 

LS 

Disease and Env. Stress 

Sa.:;pport (MACFC) ~ 

Jl 
MACFC, Collecting Task /' 

Library (MACFC) 

!.LA.CFCj .?\DP Collecting Task 

MACFC;Small Vessel Cperations 

k(ESA (Re imbursable) .NY B 

PIer-ccruits, M.J\B 

Reprogram MA-51-74 

&; MA-S4-74 to Support 

Increased funding 

I 
I 

MA-15-75 

MA-16.75 
,1-1A-58-75 

MA-17-75 

MA-24-75 

MA-50-74 

MA-52-:75 

MA-55-75 

MA-53-75 

2818P8 Physiol. Effects of Pollutant 
Str.e s se s 

2al7Pl :LS Comparative Pathobiology 
2826-- Aquaculture:Control of Disease ~ Increased funding 

2818P9 Disease and Env. Stress 

900040 Support (MACFC) 

. 
2817PA MACFC;ADP Collecting Task 

lSI7PC MACFC;Small V~ssel Operations 

271217 MESA (Rei mbursable)-NYB 

LS Prerecruits, MAB 

MA-65-75 Larval Fish Studies 
~i': "~:'''''·''';1'.S'~,~~~·'''/!ft'r~~J(AEcrR~.!'iinburBaole)"· :::--r>rriI" _"+~':"f{:1-, •• ,~';" •• ~ 
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F A Population Dyna mie 5- MA Gl';::;';:-

'-i'~ . ';..""'; ,,~ ~ 
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.~O: Director, ND,ciooal ~Lj[ine ending in FY 1974, FY 1975, or FY 197G.,:. Total funding in each C:Hegory must equal your 
FjS~lC[ics Sc[vi:=c, i\TTN; FxS PEl) specific total funding guidance. Reimbursable funds are odt to be mingled with 
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l/"'F;--;-;-stuarine and shailow wa.ter assessmen:t.o ·' Initlai Pilot ~tuc1ies to b'e d'one in 

FY'74 & ~75 on transect t4~-ough Rar,itan Bay and Hudson Canyon - Planning fo~ 
FY f 76 prograrn. . , . '.' " " ... ' ' 

21 Chal~te~' envisioned in event that R. V .. Delaware II.not reactivated, with ROTqual 
for asseSSD1cnt \vork in waters less than three fathoD1s in depth. These cruises 
service 'rnany other Center activities, both in··house and contractual t.hru piggy-

backing. 
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t I - I 1 r - BUDGET YEAR 
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NARRATIVE +2 I +3 I +4 I +5 + 1 
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'3 AI 

4AE 

5 A 

6 A 
7AE 
8 A 

9AE 
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lIlA 

12 AE 

Conduct coastal groundfish assessment surveys 
(fall and spring) 

Prepare and complete groundfish cruise reports 
Summarize and complete cruise analyses comparisone 
Prepare briefing books (SOS) 
Update briefing books (SOS) j 
Conduct quarterly MESA surveys 
Prepare and complete ~lliSA cruise reports 
Conduct shellfish assessment surveys 
Prepare and complete shellf~sh cruise reports 
Analyze and complete historical shellfish survey 

data report 
Conduct special monthly groundfish cruises in local . "-

waters 
Prepare and complete monthly cruise reports 
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cruise da'ta 

Xi -j- j -1-1---1- j -i -1- j-1--' --.-~ 
x-- - - -~- -J-----~------

X 1-..1--1- ~--+--1--l--<--'--
- Xj-j- _j_J_j_j_j_+L~_-
Xj- --- - -~- -j-j-j ~ 

XIX 

.. x-t--t--tx 1 I 

113 I Jl:£ 
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,-I ,~j=~,~1~1~' ~j~ '~j~Jl'~~ . . I , i I I I . I k _11-1 

I 
I I I I I I I 

I 
: I I 

-1 1 I II I I I I I I I I 1 I; 

U;8~-;~T YEAR COMMENTS a. Continued at same level £t:J ! I I IfiE§' 
~!--

b. Increase of __ % * 0 } "X" I 
'11"nc II I c. Reduction of % D APPROPRIATE 1----

rcases USU8 y come rom -- --,-' 
reprogramming within your FMC.) d. Termination D COLUMN T r t ' 

(Che ck eppropriatc boxes and 
enter .tlppIicable percentage.) 

REMARKS Program task funding increase of 250K - FlY 76 I 
AlE = Any portion of a task which consumes time or resources, but 
marks a significant point of progress and identifies specific 

accomplishments. 
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11/1 

7/4 
7/4 
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30 - STi\TE~rENT OF NEED 

In order to efficiently and effectively utilize the fishery resources of 
the middle Atlantic) an adequate data base for management decisions must 
be established. Resource assessment data, supplemented by existing 
sources, iI1cluding commeycial fishery statistics, can provide accurate 
information to accomplish this objective. 

Fishery stocks in the middle Atlantic are subjected to a combined influence 
of increasing fishing pressures and environmental extremes. Fishing . 
pressures have changed drastically in recent years .with the influence 
of foreign fleets offshore and with the recent and rapid development of 
inshore recreational fishing. Stres~es of normal environmental extremes 
of temperature and salinity have been compounded by a reduction in quality 
and area of estuarine nursery zones. . 

In recent years the above factors have d§creased the yield or catch rate 
of a number of our utilized fishery resources and in unrealized ways 
affected unexploited stocks. Many of these fishes migrate not only within 
the middle Atlantic area but range along the shelf waters of the entire 
Atlantic coast. These facts demonstrate why a strict regional approach 
is not pr~ctical, and show the need for a cooperative coastwise program 
utilizing a joint data bank for storage of information. 

Primary recipients of these data will be Federal groups and in-house 
peTsonnel developing ICNAF and bilateral policies. State agencies and 
industry representatives (commercial and recreational) will be given 
requested information to assist in management decisions. 

31 - TASK OUTPUTS 

1) h7ithin a short time after each cruise) we will have target 
species information (e.g. relative abundance and distribution 
estimates) available for user groups. SpeCial real-time 
reports will be released to users after monthly cruises in 
the coastal and offshore waters of the New York Bight. 

2) Briefing books by species presenting a bibliography and 
summary of current knowledge to be used as a reference for 
ICNAF, bilateral, or State-Federal needs. 

3) Comprehensive papers and data reports showing distribution 
and abundance of exploited fish. These data will be prepared 
on a regular basis to aid in developing sound NlvfFS management 
policies. 

(13j 



4) Estimates of potential yield from distribution and 
abundance data of unexploited fish stocks will be made 
available on request to industry representatives and 
State agencies. These are of particular interest in 

_ the development of the fishery behleen Capes Hatteras 
and.Canaveral. 

5) Reports and research papers are planned describing 
environmental factors and their effect on fish distribution 
and year-class success. 

6) . Once a data base is established, predictive models will 
be developed. These models \.fill be continually refined 
with cruise and life history inp~t. 

32 - BENEFITS 

The long-range benefit is a reliable assessment capability permitting 
the development of predictive models for middle Atlantic coastal resources. 
The results of this program integrated with those of sister laboratories 
or State, agenCies ~vill provide data enabling management decisions for the 
entire coastal range of exploited and unexploited species. Using standard 
collecting gear, over enough years, normal fluctuations in specific fish 
populations can be compared with variations attributed to impact of natural 
or man-made stresses. 

Infol.ll1ation collected \vill be placed on request at the' disposal of State, 
Federal} or international units in charge of preparing management recom
mendations. 

Catch material from standard trawl hauls not used for assessment 
.' investigations ~Yill be fonvarded upon request to 'colleagtles in N}1FS, 
State agenCies, and universities for additional study. Included in 
these collections are tissue samples for contaminant studies and preserved 
diseased fish for Ecosystems Investigations. 

'S pecial collections and measurements are made in addition to the tra\vl " 
hauls. Included are neuston and bongo tD\vS for ichthyoplankton studies 
and standard hydrocasts for NHFS-AEG. 

33 - ACTIVITIES PLAN 

Using standard trawl gear, we will continue our sampling pattern in order 
to estimate and monitor numbers and distribution of all benthic fish species 
in the coastal Atlantic south to Cape Canaveral. Since the life pattern of 
many inshore finfish incur migrations of not only on a coastal scale but 
to the offshore waters, we will continue to coordinate and refine sampling. 
systems carried on by Federal and State fishery laboratories both north 
and south of the region (from NLlntucket to Cape Canaveral). 
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Assessment of grollndfish hli11 be based on fall and spring surveys; coast
\'lic1e in concept, particu13rly to monitor juvenile and adult components. 
Input statements on age, fecundity, growth, and stock identification will 
derive from other task units Horking on these species groups of special 
interest (i.e. drums, porgies, flounders). As a data base of life history 
information, builds up, 'ivP ~Yill begin biometrical analysis to estimate the 
potential yield and harvestable fractions of particular stocks. 

During spring and 'autumn assessment cruises, extra stations are made in 
the ~ffiSA grid study area between Montauk POint, N. Y., and Cape May, N. J. 
Data from these stations are for use within the HESA investigations but 
are also valuable supplements to assessment studies. Summer and winter 
HESA cruises are made in the same HE~SA grid area, and these data also 
supplement our routine assessment collections. 

To supplement the basic collections of coastal assessment data, we plan 
to conduct a monthly survey of the finfish population in the Middle Atlantic 
Bight. These surveys extending ea?t to Hudson Canyon \-,1ill provide essential 
information on species composition, relative abundance, and life history 
features to both ongoing resource assessment and HESA programs. Use of 
standard gear and methods will allow the results to be directly comparable 
to semiannual survey data in ~~CFC-NtFC storage. 

A data handling and processing system in common with NEFC has been developed 
and implemented at Sandy Hook. All coastal assessment data, after complete 
processing at Sandy Hook, are forvlarded to NEFC, ~voods Hole, for direct 
incorporation into the common data bank. 

34 - NILES TONES 

FY 74: 

1) 

2) 

3) 

4) 

Organize and conduct comprehensive and coordinated s'pring 
and autumn demersal fish assessment surveys of coastal waters 
between Nantucket and Cape Canaveral. 

Conduct supplemental HESA cruises; winter and summer. 

Compile briefing books on Atlantic coast species of major 
commercial and recreational interest. 

Develop common data handling and p~ocessing system between 
NEFC, ivLI-\CFC, and cooperating States, utilizing established 
programs for reporting data on a real-time basis. 
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FY 75: 

1) Continuing -- Organize and conduct comprehensive and 
coordinated spring und autumn assessment surveys of 
coastal h1aters bebveen Nantucket and Cape Canaveral. 

2) Continue to conduct supplemental ~ffiSA cruises; winter 
and summer. 

3) 

4) 

FY 76: 

Compile briefing books on species of major commercial 
and recreational interest along the Atlantic coast. 

Complete the development of a ommon data handling and 
processing system bebveen NEFC HliCFC) and cooperating 
States. 

1) Develop analysis capabilities' \vith .NEFC-MACFC assessment 
data. 

2) Continuing -- Conduct monthly as~essment surveys in the 
New York Bight from the coast to Hudson Canyon and supply 
user groups with real-time catch information from these 
cruises. 

3) Continuing -- Update and add. new major species to the 
briefing book series. 

4) Begin data retrieval and analysis for special reports 
and publications. 

35 - INPACT OF TASK AUGHENTATION - $250 k 

1) CY No increases anticipated. 

2) 

3) 

BY -- No increases anticipated. 

BY + 1 -- FY 76 autumn and s pring cruises \vi11 be extended 
to fully cover the Atlantic coastal waters south of Cape 
Hatteras to Cape Canaveral. This extension will permit 
assessments of unexploited fishes off our southeast coast 
and determine the movements and distribution of finfish 
resources (especially juveniles) when they migrate from 
the northern fishery. 

( 16) 

~ 



; ... 

A monthly New York Bight survey will be initiated in coastal 
waters of <15 fm to the edge of the shelf to include the 
Hudson Canyon region. This study will increase the accuracy 
of our coastwide assessment program and provide users in 
this heavily fished area with regular real-time distribution 
information. Data for contaminant and fish disease studies 
will be collected and forwarded to assigned NNFS study units. 

36 - BACKUP DOCUHENTATION 

Legislative program and Environmental Impact 

A. 

B. 

1) 

2) 

) 

Cruise Report, R/V Atlantic T~lin, Hay 7-June 14, 
1973 -- preliminary results of coastal assessment 
and quarterly ~ffiSA cruise. 

Cruise Report, Albatross IV, July 29-August 6, 
1973 -- preliminary results ~lliSA cruise. 

1) - iviACFC programs and tasks 
a) Life History Investigation 
b) Ichthyoplankton Investigation 
c) Ecosystems Investigations 

?) O~~c~ ~~fPQ p~nN~~ms _ ...... 11 __ ...L.., .... ~i..i.., ~ J.. "-"b.l.. Uil 

a) NGFC groundfish survey 
b) NARHAP 
c) EDS 

3) South Carolina -: HARlvL.J\P 

C. None 

D. None 

(t,} 
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30 - STATEHENT OF NEED 

In order to efficiently ond effe~tively utilize the fishery resources of 
the middle Atlantic, an adequote data base for management decisions must 
be establis.hed. Resource assessment data, supplemented by existing 
sources, including co®nercial fishery statistics, can provide accurate 
infonnation to accomplish this objective. 

Fishery stocks in the middle Atlantic are subjected to a combined influence 
of increaSing fishing pressures and environmental extremes. Fishing 
pressures have changed drostically in recent years with the influence 
of foreign fleets offshore and with ~he recent and rapid development of 
inshore recreational fishing. Stresses of normal environmental extremes 
of tem~rature and salinity have been compounded by a reduction in quality 
and area of estuarine nursery zones. 

In recent years the above factors have decreased the yield or catch rate 
of a number of our utilized fishery resources and in unrealized ways 
affected unexploited stocks. Hany of these fishes migrate not only \'lithin 
the middle Atlantic area but range along the shelf waters of the entire 
Atlantic coast. These facts demonstrate why a strict regional approach 
is not practical; and show the need for a cooperative coasb-lise program 
utilizing a joint data bank for storage of information. 

Primary recipients of these data will be Federal groups and in-house 
personnel developing ICNAF and bilateral policies. State agenCies and 
industry representatives (commercial and recreational) will be given 
requested information to assist in management decisions. 

31 - TASK OUTPUTS 

1) Within a short time after each cruise, we will have target 
species information {e.g. relative abundance and distribution 
estimates) available for'user groups. 

2) Briefing books by species presenting a bibliography and 
summary of current knowledge to be used as a reference for 
ICNAF, bilateral, or State-Federal needs. 

3) Comprehensive papers and data reports showing distribution 
and abundance of exploited fish. These data will be prepared 
on a regular basis to aid in developing sOLlnd l\J1vfFS management 
polic ies. 
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4) Estimates of potential yield from distribution and 
abundance data of unexploited fish stocks will be made 
available on request to industry representatives and 
State agencies. Tbese are of particular interest in 
the dQvcloprnent of the fishery between Capes Hatteras 
and Canaveral. 

5) Reports and research papers are planned describing 
environmental factors and their effect on fish distribution 
and year-class success. 

6) Once a data base is establishe~, predictive models will 
be developed. These models will be continually refined 
with cruise and life history input~ 

32 - BENEFITS 

The long-J:ange benefit is a reliable assessment capability permitting 
the development of predictive models for middle Atlantic coastal J3Sources .. 
The results of this program integrated with those of sister laborztories 
or State agencies tdill provide data enabling management decisions for the 
entire coastal range of exploited and unexploited species. Using standard 
collecting gear, over enough years, normal fluctuations in specific fish 
populations can be compared with variations attributed to impact of natural 
or man-made stresses. -

Information collected will be placed on request at the disposal of Etate" 
Federal, or internat ional units in charge of pre paring managementr:i:com
mendations. 

Catch mater ial from standard tra\vl hauls not used for assessment 
investigations \.Jill be fonvarded upon request to colleagu~s in NHFS), 
State agencies, and universities for additional study. Included in 
these collections are tissue samples for contaminant studies and preserved 
diseased fish for Ecosystems Investigations. 

Special collections and measurements are made in addition to the trawl 
hauls. Included are ncuston and bongo tows for ichthyoplankton studies 
and standard hydrocasts for NNFS-llliG. 

33 - ACTIVITIES PU\N 

Using standard trawl gear, we will continue our sampling pattern in order 
to estimate and monitor numbers and distribution of all benthic fish species 
in the coastal Atlantic south to Cape Canaveral. Si.nce the life pattern of 
many inshore finfish incur migrations of not only on C1 coastal scale but 
to the offshore ~Y<1tcrs) ive ivill continue to coordinate and refine sampling 
systems carried on by Federal and St<.1tc-fishery laooriJtorics both north 
and south of the region (frolll Nantucket to Cape Canaveral). 

(1.1-) 



Assessment of groundfish will be based on fjll and spring surveys, coast
wide in concept, particularly to monitor juvenile and adult components. 
Input statements on age, fecundity, growth, and stock identification will 
derive from other task units working on these species groups of special 
interest (iie. drums, porgies, flounders). As a data base of life history 
information builds up, we \vill begin biometrical analYSis to estimate the 
potential yield and harvestable fractions of particular stocks. 

During spring and autumn assessment cruises, extra stations are made in 
the NESA grid study area br~by'een Hontauk Point, N. Y.) and Cape Hay', N. J. 
Data from these stations are for use within the HESA investigations but 
are also valuable supplelTlents to ass£Jssment studies. Summer and \'linter 
NESA cruises are made in the same l'fESA grid area, and these data also 
supplement our routine assessment collections. 

A data handling and, processing system in _~common \vith NEFC has been developed 
and implemented at Sandy Hook. Al~ coastal assessment data, after complete 
processing at Sandy Hook, are forwarded to NEFC, \voods Hole, for direct 
incorporation into the common data bank. 

34 - HILES TOrreS 

FY 74: 

1) Organize and conduct comprehensive and coordinated spring 
and autumn demersal fish assessment surveys of coastal waters 
between Nantucket and Cape Canaveral. 

2) Conduct supplemental ~fESA cruises; \vinter and summer. 

3) Compile briefing books on Atlantic coast species of major 
commercial and recreational interest. i 

4) Develop common data 'handling and processing system between 
NEFC, ~illCFC, and cooperating States, utilizing established 
programs for reporting data on a real-time basis. 

FY 75: 

1) Continue to organize and conduct comprehensive and 
coordinated spring and autumn assessment surveys of 
coastal waters between Nantucket and Cape Canaveral: 

2) Continue to conduct supplemental ~1ESA cruises; 1tJinter 
and summer. 
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3) Compile briefing books on species of major commercial 
and recrciltionnl interest along the htlantic coast. 

4) Complete the development of a common data handling and 
proces,sing system beb'leen NEfC, NACrC" and cooperating 
States. 

FY 76: 

1) Develop analysis capabilities with NErC-:tvIACFC assessment 
data. 

j 
2) Continue to update and add new major species to the 

briefing book series. 

3) Begin·data retrieval and analysi; for special reports 
and publications. 

35 - IHPACT OF TASK AUGl'JENTATION - $60 k. 

1) CY no increases anticipated. 

2) BY no increases anticipated. 

3) BY + 1 -- FY 76 autumn and spring cruises will be extended 
to fully cover the Atlantic coastal waters south of Cape 
Hatteras to Cape Canaveral. This extension will permit 
assessments of unexploited fishes off our southeast coast 
and determine the movements and distribution of finfish 
resources (especially juveniles) when they migrate from 
the northern fishery. 

A Ne~-7 York Bight survey \-7 ill be conducte d in the coastal 
\vaters. 

36 - BACKUP DOCUHENTATION 

Legislative program and Environmental Impact 

A. 
1) Cruise Report, R/V Atlantic Twin, May 7-June 14, 

1973 -- preliminary results of coastal assessment 
and quarterly HESA cruise. < 

2) Cruise Report, Albatross IV, July 29-August 6, 
1973 -- preliminary results I'JESA cruise. 
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B. 
1) ~L4.CFC programs and tasks 

a) Life History Investigation 
b) Ichthyoplankton Investigation 
c) Ecosystems Investigations 

2) Other NHFS programs 
a) NEFC groundfish survey 
b) Mt"lRl'-JAP 
c) EDS 

3) South Carolina - KtlRHAP 

c. None ) 

D. None 

(15) 
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marks a significant point of progress and identifies specific 

accomplishments. 
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30 - STATEHENT OF NEED - " 

The ~WS has the responsibility to produce the knowledge required to 
maintain and utilize marine resources for the perpetual benefit of the 
nation. While provisions towards an understanding of the resource 
assessment aspects are provided for by ongoing research in the Middle 
Atlantic Bi~lt, no complete measurement of the impact pf the greatest 
"predator -- man -- on the sport fish stocks is presently being made, 
although such measurements of removals are vital to a successful under
standing and management of this portion of the living marine resources. 

The NNFS must be involved \,lith development of source information to insure 
a unified data base. In essence, the proportion of recreational harvest 
to total harvest must be determined.]. Since most of the stocks entering 
the fishery migrate across several State boundaries, comparability of 
information must be assured. Such assurance can be obtained by maintaining 
a central data bank with all ~nputs evaluated by a small responsible group 
within NHFS. Internally, \ve need this "information for a better under
standing of the population dynami~s of the principally utilized stocks. 
This will satisfy our need to supply best es"timates of the present and 
future status of the stocks so that international, national, and State 
conservation groups may develop management schemes. 

31 - TASK OUTPUTS 

1) SUl1'Jnary data \'-lhich as a TnlnnnUm must consist of (a) fishing 
area, (b) catch by species and by number of each species} 
(c) effort by fishery component and vessel characteristics, 
capacity, endurance, etc., and Cd) biological samples of 
individual fish. With the initiation of routine resource 
assessment cruises by HACFC, the implementation noy] of 
concurrent collection of biostatistics in the Bight., even 
if on an interim basis, is vitally needed. Estimates of 
total harvest for the regio~ and for sub-areas within the 
area are the primary output. 

2) Requirements of biostatistical analysis are long-term. 
ChangE:s in harvest \-7i11 occur from variations of year-class 
success, fishing pressure, or environmental degradation. 
The impact of each of these elements is presently speculative. 
Catch ana lysis of local stocks to determine degree of mi.'Cing, 
growth rates, and age composition 'will allow predictions of 
yield and development of management strategies if necessary 
for coastal species. 

(29 ) 
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32 - BENEFITS 

The task Vvill provide statisticully reliable indices to establish a base 
line level and subsequent variations from base line of the sport, fish 
harvest. Accuracy of estimates will depend on degree of cooperation and 
coverage pqssible with available work force. 

33 - ACTIVITIES PLAN 

SuccessfLll management of commercial and sport fish resources requires the 
systematic collection and analysis of commercial and sport fish catch data. 
This need can be most effectively answered, pending development of a formal 
program development plan) by use of contract reporters located at strategic 
ports at the periphery of the Hiddle Atlantic Bight. Such reporters) 
working several hours per day, are neces~ary since sport fish catch data 
must be collected at the dock immediately after the arrival of the vessel. 

A significant porti6n of the data will be fed to us through services 
contracted with several States. Rhode Island, Connecticut, Ne~y York, and 
New Jersey have expressed a willingness to embark on surveys to assess 
their spo~t fish reSOurce with Federal support. 

34 - NILESTONES 

FY 74: 

Develop liaison and contacts to detennine sampling strategy, design 
programmatic operations, and formulate contract specifications. 

PY 75: 

Conduct a pilot study of sport fishing in New Jersey in a State
Federal study. Supportive sampling by HACFC staff in Delmarva 
selected sites for comparative biosamples of catch. 

FY 76: 

Expand evolved technique of data acquisition and processing into 
contracted input from Rhode Island, Connecticut, Ne",y York, and 
New Jersey. Analyze and prepare report for publication. 

Additional funds: ($10 k) ~'lill augment' deve loprnent of a system of incor
porating cruise findings with statistical technician interviews and sport 
fish biodata for real-time reporting to sport fish community and other 
interested groups. 

C:'C} 



35 .- INPACT OF T!\SK AUG~1ENTj\TION 

1) CY - $43 k reprogrammed to au~ent study. Develop contacts, 
formats, and liaison. 

2) BY - $53 k increase and two positions to initiate pilot 
contr?ct study and NMFS staff involvement to supplement and 
coordinate. 

3) a. BY + 1 -'$90 k increase and one position to expand 
contractual services Bnd to coordinate input facility 
for biological summaries of regional sport fish impact. 

b. Augment development of info-i-mation feedback system 
to users. 

36 - BACKUP .DOCUHENTATION 

A. Deuel, D. G, 1970. The 1970'salt-water angling survey. 
U. S. De pt. Commerce, NOALi, Nat 1. Hal'. Fish. Serv.} Curr. 
Fish. Statist. No. 6200, 54 pp. 

Deuei, D~ G. and J. R. Clark. 1968. The 1965 salt-water 
angling survey. U.S. Dept. Interior, Bur. Sport Fish. Wildl. 
Resour. Publ. 67, 51 pp. 

U.S. Dept. Interior, Bur. Sport Fish. Wildl. Resour. Publ. 
67, 51 pp. 1968. 

1955 national survey of fishing and hunting. U.S. Dept. 
Interior, Bur. Sport Fish. Wildl. Circ. 44, 50 pp. 1956. 

1970 national survey of fishing and hunting. U.S. Dept. 
Interior, Bur. Sport Fish. Wildl. Resour. Publ. 95, 106 pp. 1972. 

Wheatland, H. A. 1973. Developing a marin~ Sport fish 
statistics program. Proc. Gulf Caribb. Fish. lnst., 25th 
Annu. Sess., 181-184 p. 

B. Beaufort laboratory studies on south Atlantic charter boat 
fishery and artificial reefs. Central Office survey plans 
for telephone survey of sport fish statistics. 

C. None 

D. None 

(3/) 
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30 - STATEl'fENT OF NEED 

The NMFS has the responsibility to produce the knowledge required to 
maintain and utilize marine resources for the perpetual benefit of the 
nation. While provisions towards an understanding of the resource 
assessment .aspects are provided for by ongoing research in the Middle 
Atlantic Bight, no complete measurement of the impact of the greatest 
predator -- man -- on the sport fish stocks is presently being made, 
although such measurements of removals are vital to a successful under
standing and management of this portion of the living marine resources. 

The NMFS must be involved with development of source information to insure 
a unified data base. In essence, th.e proportion of recreational harvest 
to total harvest must be determined. Since most of the stocks entering 
the fishery migrate across several Stat~ boundaries, comparability of 
information must be assured. Such assurance can be obtained by maintaining 
a central data bank \-.;ith all inputs eval.uated by a small responsible group 
within N1vfFS. Internally', Ive need this information for a better under
standing.of the population dynamiCS of the principally utilized stocks. 
This will satisfy our need to supply best estimates of the present and 
future status of the stocks so that international, national, and State 
conservation groups may develop.management schemes. 

31 -TASK OUTPUTS 

1) Summary data \~hich as a mlnlmum must consist of (a) fishing 
area, (b) catch by species and by number of each speCies, 
(c) effort by fishery component and vessel characteristics, 
capacity, endurance, etc., and Cd) biological samples of 
individual fishw With the initiation of routine resource 
assessment cruises by KqCFC, the implementation now of 
concurrent collection of biostatistics in the Bight~ even 
if on an interim baSiS, is vitally needed. Estimates of 
total harvest for the region and for sub-areas within the 
area are the primary output. 

2) Requirements of biostatistical analysis are long-term. 
Changes in harvest will occur from variations of year-class 
success, fishing pressure, or environmental degradation. 
The impact of each of these elements is presently speculative. 
Catch analysis of local stocks to determine degree of mixing, 
growth rates, and age composition ~ill allow predictions of 
yield and development of management strategies if necessary 
for coastal speCies. 

(3 f) 



32 -- BENEFITS 

The task will provide statistically reliable indices to establish a base 
line level and subsequent variations from base line of the sport fish 
harvest. Accuracy of estimates will depend on degree of cooperation and 
coverage possible with available work force. 

33 - ACTIVITIES PLAN 

Successful management of cormnerc ial and s port fish resources requires the 
systematic collection and analysis of commercial and sport fish catch data. 
This need can be most effectively ans\cvered) pending development of a formal 
program development plan} by use of c.pntract reporters located at strategic 
ports at the periphery of the Middle ~tlantic Bight. Such reporters, 
working several hours per day, are necessary since sport fish catch data 
must be collected at the dock immediately after the arrival of the vessel. 

A significant portion of the data will be-fed to us through services 
contracted \'lith several States. Rhode Island, Connecticut, New York, and 
New Jersey have expressed a \'Jillingness to embark on surveys to assess 
their sport fish resource with Federal support. 

34 - HILESTOt\T£S 

FY 74: 

Develop liaison and contacts to determine sampling strategy, design 
programmatic operations, and formulate contract specif~cations. 

FY 75: 

Conduct a pilot study of sport fishing in New Jersey in a State
Federal study. Supportive sampLing by HACFC staff in Delmarva 
selected sites for comparative biosamples of catch. 

FY 76: 

Expand evolved technique of data acquisition and processing into 
contracted input from Rhode Island, Connecticut" Ne\'J York, and 
New Jersey. Analyze and prepare report for publication. 

( "'/'" , 
:.., J;J 
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35 - IHP/\CT OF TASK AUGHENTATION 

1) CY - $43 k reprogrammed to augment study. Develop contacts, 
formats, and liaison. 

2) BY - $53 k increase and two positions to initiate pilot 
contract study and NNFS staff involvement to supplement and 
coordinate. 

3) BY + 1 - $80 k increase and one position to expand contractual 
services and to coordinate input facility for biological 
summaries of regional s port fish impact. 

36 - BACKUP DOCUHENTATION . -

1) Deuel, D. G. 1970. The 1970 sa1t~water angling survey. 
U.S. Dept. Commerce, NOAA, Natl. Mar. Fish. Serv., Curr .. 
Fish. Statist. No. 6200, 54 pp. 

Deuel, D. G., and J. R. Clark. 1968. The 1965 salt-water 
angling survey. U.S. Depti Interior, Bur. Sport Fish. Wildl. 
ResourJ Publ. 67, 51 pp. 

U.S. Dept. Interior, Bur. Sport Fish~ Wildl. Resour. Publ. 
67, 51 pp. 1968. 

1955 national survey of fishing and hunting. U.S. Dept. 
Interior, Bur. Sport Fish. Wildl. Circ. 44, 50 pp. 1956. 

1970 national survey of fishing and hunting. U.S. Dept. 
Interior, Bur. Sport Fish. Wildl. Resour~ Publ. 95, J06 pp. 
1972. 

Wheatland, H. A. 1973. Developing a marine sport fish 
statistics program. Froc. Gulf Caribb. fish. Inst., 25th 
Anrtu. Sess., 181-184 p. 

2) Beaufort laboratory studies on south Atlantic charter boat 
fishery and artificial reefs. Central Office survey plans 
for telephone survey of sport fish statistics. 

3) None 

4) None 

( j 1 ) 
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Knov:lcdge of the ways jn which alterations in trIe ffi.:lTinc environment 
rray affect n.J.tural f'OPulatio!1s of fish is essential if rational and 
effective scboT'CS of resource n:anagement ancl conservat:ion are to b8 
obtcline:l." One important step iXl reali z.ing these gotl.ls is to increase 
the level of ccrr:p€tence in the ability to realistically predict detri
mental charges wi thin rrarine carrmmi ties before the fact. rrhis reg:u.ires 
roth field and latoratory studies illP..ed at dc::te.rnli nL.ig norrnal environ
rn2ntal requir8.l1f?nts of individual fish species as '\',-e11 as of the ccmnuni ties 
in which they reside ~ A rela·ti vel y new but alre2.dy prcrven approach to this 
probl.em has bYdl. to define the natural .life habits Ch"'ld b2haviors of 
selected species which are then uSed as D."'lseline measures of norrr.ali ty 
in pred.ictir.g the LTTcpact of pr::rrticular enviror~.e...rrtal alterations on 
IXJPl.lla-tions.. Further,- throu.gh the selection of specific quantifiable 
behaviors of an aDiwal, the effect of given levels of ~otentially 
det:ci.rnental s·tresses can b€ measured,,· This .L71forrration can s1..:lbse'~JUent.ly 

be e..xtra:pJlate:l to predict the i..rrpact on, or. desrree of cbange vlithin, a 
given natural ccrrrnullity. 

There is a critical need for providing Lilformation concerrJr..g the life 
haJJi ts I behaviors ard habi tat re;uirene.l""1ts of rnarine spr2Cies residing in 
environrr.-ents \',:f1ich are fotentiaJ~y susceptible to man-induced change. 
EnviroDITf2..Y1tal rrcdeling and EIS ultl.rr.::.""'J.tely require inforrrLs.tion of this 
kind I since realistic mcdels or pred.ictioflS can.J.'iot be developed if tJ12J::e 
is insufficient or no data fran the nahrcal envirorr:nent.. In addition, 
"b.'1e.re is corlSide.:r:able interest iil developirlg be.L~.c..vi()ral be.seline measures 
of nOlllBlity for species used as i l1dicator organisns in cantaD-in.ant test
ing by a variety of industrial, state and federal ags.'!.cies incItrling 
EPA, p.EC ~"1j CEQ. Behavioralrneasures I since they are overt m3.lliEestations 
or intcgrations of a canpls'{ of internal processes, It'lill provide an 
invalu? ble di2gnostic teol in all asPt"'Cts of research cor:cerne3. '1di th the 
effects of r:arL12 contzrninants including the:trnal additions, toxins and 
excessive nutrients . 

.31. TASK OUTPUrS (SPECIFIC): 

a) I..zl:x)ratory studies will 'quaYltit.a.tively rr:easure sIJ€cific behaviors 
su~h as fec"C1i.."t1g, activity Cilld social interactions (e.g 0, schcoling, 
aggresE·.io~) of selected rrarine fish srecies to establish normal ., 
baselir:e C:.ata. Significant c.e};.-'\...utures fran t.:nese norrnal levels when 
a selecteD. enviror.:IYY21tal stress, e .. g a tGTl}?2rature, is applied "\.'Jill 
reflect "b.'--}e sensitivity of the fish to this stress. S~nce the types 
of behavior; selected reflect the nClD 1ral life hCJbits of the aninul, 
it \· ... ill b2 possible to detc....Y"Win2 ard pred.ict ",.'hat effc-ct any change 

. ,._~ . _. or a1~eration in L"eh.clvior TI1a'l.llCtv8 on Dettur2.1 [..aDulations. 
·4·':'-·~~-;'·i.~ ';.1~~~"'··:f:"! ~·'i\~.C:: ':·~~":(J:t v~v~y{ c::. #-.1" ~i.::.. .... . !~.:.~_.,;..~f /Jrl).,'l ,..~:x..L ... l ";"'1..}:I";:.;~ .. -''-; .:-,~? ~ .. -r-':;'7:'ry",,·..c-;' ·*"::-,.!::5- J • .J-. -:-- I(.~~., 0;' ~.:~ ..... ~_ ... tA· ~_ ~.": .. i·~·'" ~.-'~~::r t--1. ... ~~t 

Field studies will center on c1efinir..g the life .h2bi ts and b2h~rvior of 
selcctc-'C1 sp2cics 1;dithin "b.':.eir nJ.tural hJ.bit2.t. Feeding habits and fco::1 
requirc~0:1ts I daily a.r;.d season.:!l IT'ovcmcnts, haec ranCjc urd intc.rspc-cific 
rclcJ. tiC:1s::'i?s Hi ·thin tl-:'2 CC~lTl:t:ni ty \\~ill tc es G..1..blis~cd for tDth 
jL..i\70nilcs and adults y,{icl1c:ver :t-'Ossible. Th8SC in situ HlCClS1..rreS \<,il1 

~/ (4/ ) 
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, .': ;:li~d i 1'1 ,.1eti:d,ng r.c'n~nl env i (OrI;.Y.:'.l1t.2 .. 1 1:0:.!1.li:r(~r~'(_~rrr..s and se1.:vt? as a 
b3Sis for pro::1icti'vc TI:.<xlels applic:lble to IXl~ul<J.tion assessment as 
v;'E:11 as -to the r<:.)tc~ntiCllly detrin:cntal effc"Cts of nk.'"L'l-induClXl 
CJ.':.arIge. \':b~never applicable, tl18 findings of lab:Jratol.j' and field 
res8.::1rch wi.ll be CG1l'fXll-c~ a.Dd L.'1tegrated. to give the most ccrnpre
hensive viev! p-")ssiblee 

b) 'Ten1llii.a:tion of lal::oratory studies for each s?---=-cies within the task 
depeDDs ur=on the successful dete,nnination and quantification of 
sp'3cific tr-dlaviors, especially fe:ediI1gand fe'2Cling rrotivation; 
day-night acti vi ty cycles (in sar:.e cases seasonal cycles) and where 
FOssible, social interactions (e. g . I schooling) aJ1d hay these baseline 
bP.J1avioral patterns' deFend upon, am. are affected by, selected. environ
rnental inputs. This reseline information may then be appliE:d. i..11. 
deterrniJ.iing the :pJssible eff~L.S of a variety of :r:otential environ
rrental stresses. 

Tennination of field studies: foreClch species vri thin t11e Task deI:-"'ends 
upJn t."1e successful de£ini tion of ,.principal eI1virorrnentai rE.-:quire
f[)2l1ts, life habits, arx1 the role of a species as a ccmponent of a 
caam.mity and the \'lay in ,,',Thich potential alte.:rations may affect 
populatiOll-S of species and the carrnuni ty '" 

32 ~ BEi\1EFITS: 

The primary benefit of w.is Task '\/lOuld b2 the ccrrrprehensive definition 
of norrr.J..l life habits arv.J. rc-qQirErr:e.Lit.S (inclC:rli ng factors rela.tir,g to 
the physical G'1viroTIrl1e.J.'1t, nutrition, and habitat) of representative 
m,::rrine fish spc--cies" Fran this infoITkJ.tion definitive guidelines can 
be deri'7ei to be USEd in determin.ing t.he effects of applied environ
mental stresses on tole.:cance liIIUts of fish" The need for such guide-, 
lines is exemplified by the organization of a hurkshop on Ber~vioral 
[.~easure.s of Environ: ..... ental Stress ur.c.er the auspices of the [,Brine 
TechJ10lcgical Society (I-ITS). The prcgrarn is to be cJ:~ired by the 
princi.r:0..l investigator of bns Task 1 ~di th }?3.:'cticipants representing 
several fEderal ag2.t'1cies 2.11<::;1 LL'"I-i versi ties. The results of the pmel 
Hill 02 subs~,-~2_>Ttl y ptililishec1 and \'Jill sp-ecify b2havioral guidelines 
at'1d recaTr:'E'..r;.dations for testing prcce::3.ures. .' 

Otber benefits of the Task \'.Duld result in the . c2.pabili Dj to determinE;' 
the effects of e,.1'}gin02ring activities on the ecosystem and in the 
roa.[l..ago~.e.nt of fi r.Lfish resources and envi.rom.ents for user groups. 

33, l\CFDJIrrIES PL~N: 

' ...... '-.( ..... -~.--~. -' -, d' .l • ..::Ii "'d~··': Ill+- .. f' ld 4-.,.' • ;:.-.~x';.··"""';-,r\"'~<'-~~<·Tlm -:- at;'t"';..·V.Lo.e&':are: 1,..' 't,):J~ tJ_~ ·..:~nto ..J.a :;OX7) o..-tr.y an2:' ,-:te '.:·5 LC,O .. le8 ." ··.;.,{-.\i!(~·4"·~""'-;-· ~""':''::'~i4 

a) latoratory activities. 

hl.l:orCltOr-':l studies conducted ur:der contJ:ollcD conditions \'li11 
center fluinly on the r.:cosurerrc..l1t' of nOTITCLl .behavioral responses 

(ifL) 
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ci: f i~~:l. ~~..;~ r.'J// ~tl~·.::~~c~ }:'·::~:~~ . .'l C.C:-J c~~~(~~ &= fee: t (5.1 b-.:i" ('.i-l"'li rC)t-:r:\2~:~~t:~11 

cor.(:'i't:ic.':-l:; \.~~,i.ch ,:~.-:':: ::<)~::::.:-~:..~~~~11y strc:3stul. T::::::~~>::::':::'-.J.ture i:::: 
pres~?21t:.ly tj~_::~ sti.:',"Jl.us of ~'.~ljcr co:;c::~n. The:! to=~r~l1iq1.1cs developed 
in th,::s2 s~~:=~i2:; '::::~:2 r·:::,,:.Jil:l 2FPlic.::::ble to investigations concerni.ng 
otl1er fOtential contarnina11ts. 

The fp::;al p8int of. the la1::;orator'j studies is a 32, 000 gal (121 kiloliter 
exp2rrr2ntal 2qu2..riu.~ Hit-.l1 controlled light ard tcr::peraturc and a 
sr:c;cializsd filtration systc..rn. A sITall group of a given fish ! 

sr"c:-cies is c.:-:pturcd at ;::·?a and then intrcduced to and w,aintainEd in 
tillS facility throughout the Sbldy .. 

The Lnitial phase of tlle study \vill establish, for a selectec1 species, 
norIl'S of behavior a.t pr-ererrc:=; -t:i:Tpe.r<l'tures , salinity and light C'Jcles,. 
The teraviors ""Till [;.2 qL13J.itified so that they rray te readily used to 
cmpare 1:di th b2...1-].aviors obs0..-vved during pericds of induce.:l stress .. 
To est?blish cehc4vioral nOl.TlS, Ir.easurernents vlill·be made throughout 
the day ar:d night on ·sHi.r:v.J,ng sp.2ed, mcve..rr.ents arr] aggregation P3.t
teDlS.. These data, ara ly zed. daily by s-G3.tistical methc.x:1s 'developed 
specifically for the prcgr2Ill, will afford tr1e continual frccroscopic 
view necessa...ry for: rnaking c1cl.y-to·-c1ay decisions on the C01...1rse of the 
e.xperiment .. 

Feeding observations are also e.xpressed il'1 c;ruantitative te....YffiS, 't,vith 
Ir.easUJ::ez:e.i"1ts reflectilJ.g chXlqes in feeding motivation, such as tin-Ie 

. to satiation, 2.!.110Ul1ts ingeste:1 per fish, and speeds att.ainErlduring 
different r:.-'..C~icc1s of a feee,ing session ~ These norrct~) of feecliilg are 
canpared ~di th feedir.g urtier stress aril rerrrJ.. t b~e detection of metaJ::xJlic 
imbalances caused. by the stress. . 

CY Activi tv (FY 74) - ~ 

To ca~:plete in .. \t2stigaticns on the res:t,::onses, tehavioral b~enn:J-:-" 
regulation 2..i;.d. tolerance lL1(lits of Atlc_ntic rr.a.ckeJ:2l SCGnb21.- sca10~rus) 
to tS'"':I['krature, a stt:dy will 1:e under-t-aken to IT.2aSUre the resr:;or..S2S ." 
(as outlinc0 al:.ove) of a' 2311 sch:~ol of adults to a gradual decrease 
j_n tE'::c;x:r2.ture. A literature search ,,·:ill· be iD..itiatc~ to.: define the 
nonnal e.n~,/ircnrl"i3ntal requireIr,e..i'1ts of 'ir,;eaJ::fish (Cynoscion regalis) 
prior to lcl::oratory irr,,"'estigations scheduled for bY (j:,x 75). 

BY Activity (FY 75) 

studies will establish b21:.avioral nouns (as outlined at."'Ove) in \'.reak
fish to Co2 u:;ed in S1..llSC·quill1t studies exanuJi..ing their behavioral 
re.:;ronscs t8 ~:..::rr:'..J.l s't:2.-::.:;.~S. ~ 

.'i~...yr.;~<i:,~'y'~~,::;"~io?b ~~(::;..>~'t~i. ., ..... ~f. ~":;':'0' 0-"\}.t,,',,,~~,,"jf' \ ,?.l.-n:! ~·,;d ~ ~ n .. t'~ii; ... ,,·(~;:. !}~~{':k';'\'?i: ~,"":;::...t\ e. .. ::i/l~~':::}; ::.~..r/.:.:~.' \.r-.:!,,.. ~J ."i->''j.'i'':.,; ."'~i1; ,,''''1.~",\ .:.ki ~ i 
..-. .... - "~J ... .~." _ "_ -( ' • ...,.. • ~"\. ~ ... , .. - ....... ,- i - .... <.. - - ... ..,.;,"'- ('. _ ...... ~..,.~. '_' tr,: . ., 1~ M../ '~-~.('.. -,"t ...... ~ ::'~.:''\ ' .. "J .j~ 

IT 1 (Ft 76) . 

Studies \,;ill Gctcrrrin2 (2S cutlined Cll:6·ve) the effects of thE:?lT:1.a.l 
StrCS3 on t>.c bcll.:lviol.'al reSfOl'lSC3 of cr~8 v;eakfish. 

eLf:?) 
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l:Lb.::l.-atiTcc ~;,~S [,:~,~:T,'Tn t~!.J.t ::;~X:C.i.:::::;-:: cCltoJ()::~i'::::~ (O.g., p::.!lo.g:'c, L-:,:,ntiiic, Dr.c f 

dC'1n2r.::~-=1l) differ in their suscc'pt:Lbility 2.l'rd rCSt::onsc~ to stress" 
A Th"3.t.-urCll c.:;·:t(:....'lsion of t.hc p1:."e::.~,-='nt stt:dies is the c1cfiIll tion and 
o...?~c.riso~l of tl:c sL.::ccics-ca.tc·~Ol.-y resfOnscs ~ The results obtained 
frC':'l t::~'~-:::: st:,~,,·~ \::: .. 12. 1':'-" _:!".G;:' o:-~ly :>:.-c.(:..~cd G::lsc21in2 IT:CcL3llrCS, 
but \·,:i}l 21:,,:::,; O:~='-:-:'::' t.:..~:~:; FC:.~:'.:l tj_,:~1 for s'2't.-;:ir-g stc.r:::l:lrds for diagnostic 
indicators of stress in natural CO'TI.Ull1itios. 

I, 

These ccct>Jr2tiv2 st~dics Cu"1ter arour:d a 400 gal* (1.5 kiloliter) 
aquariu-:1 ~ .. .ri-th controlle::1 light and t01iper2.ture systems and a 
speciu.lized filtration system. An additional feature, essential to 
this t.ype of investigation, is t.~e reprcxlGction of the physical 
envirorrr~~cntal requiruitents of each srecies category Ii" e. I substrate,. 
topcxjTaphy I etc. j 

The initial phase of this SDldy is to establish, for selected species, 
norms of L'€havior (e.g,. 1 feeding, activity, a.rrl social interactions) 
un"::er preferred cordi tions of light., tE1D:p2rature ar:.d salinity .. 
Quculti tati ve rreasur6.'l,1.en.ts of t.hese behaviors arii their Sl'hf-:lsequent 
ana1ysis vlill prC'.:.::eed as descrih..-::d a.1:ove. l\£ter nOITnal be.b.aviors 
have t~en established, the selected stref:3S (currently ternpe.ra·ture) 
is applied I and its effects ar;":::1l yzed.. Application of the stress 
durL"1g different p2ricds in t.he day arrl night as i,,,,~ell as during 
cliffere.'l:t seasons will provide specific c.ri teria 2JX)Ut differential 
susceptibili ty and responsiveness to stress 1:.:ot.~ ;,.,ri thin ard tetv;een 
~2cies categories. 

BY Activibj (FY 75) 

Studies \.Till establish behavioral norms (as outlined aJ:ove) in 
selected pelagic srocies (juvenile bluefish, PCT3tomlS saltatrix 
and striped mullet, f'.5.Jgil ceplulus ar.d Gu.Tersal SFE:cies (cunner, 
n1a1u.l.....cc,.ol ~D' '''-''5 2;:Jr::'~. -::1y-cus-...,~::r~u;:-;:"'-~ mlal'.!-r.rf~ o-m'ti' 0) ,t-o c:]o.l... OYTnLll1· e .l. L _ _c. .l. u ,u.~·:::--......:.. '-.J ! G..l.-'-'. LC !,...\J-j I d LV'-::,.'c.. ,;:)" _ ,_L\..-.L.Hi 

and ccrrpare the eiiects of thermal stress on the J;y:::>..l1avioral res.r;:onse 
of each category" 

BY 1 ]\c'Li'tlity (~ 76) 

ContinUE-:! BY ac'U vi ty ar..d e~·~)atd it to incl12de a beIlthic sp-ecies f ~Ilinter 
floL1I:der (PseuGoplGuroDE.-ctes arcoricanus) and certain important forage· 
species .. 

b) Field studies. 

n ... «':" 1 c:.~ f' ',-, . ~ ::1 -1- i . 11 c yo C\ +-' th 7' t: . ., . -.; nn ~ t ; 
....... ,.~",,,~ .I.f' "",~"",.:;:.C~~-:l!~-:-,'~_ 0:, c,t[.l-~ .. n:Yf~~~,. ,(?-~ :,.~~""~-,:;:S~~ .?;,.~5? 0'~-'~~;:":' ,~;-.~1(=:\ ~,Ll£~l.JT,~~\i:LfC?c~.~:~ .:"'~-h"jr:>''!'·i 
!·},~"\,,~\""~1:~''''''''··-·-'C''+-1··t-re''' c .. "r' .... ;,1ci -,..,...,1·· "1 Lf1 .... P tJ.-~""l'l 1,,":c·~I·.:\i~C1~-~'" ;:1 ·r'/l,t::'+,c.-'-'"=-r.-t :;::..",)1-r-':-:'o ...... 11 'C'I"',-'rI " ·--,Lu ..... .t..--....., ___ ... _ ... t...,..;. _ ... :."\.. _~..1 L ... _ \... ... \. ~. ___ \ __ ..... ) ___ l..-(..~l-_ ......... L... _.l-'"-..l....."-_.... ....4.t"'.:.. , ...................... 1........... _-.:...J.1 :; 

in the latGrdtory. A mon~ 'Igcst:"llt" a~=n)rodch is rCQ:uircxl, ':lith CC'r'9re- . 
hsnsive n~~;:':lsurc:~cnts or physic':]'l p:rrClT.ctcrs continll.::111y IT1..:iC:e for cor
rel<.ltion \·.ri th s21cctcd biCX';T.J:r;hic2..l phcDmc::.JlD.. Also import.J.11t, tl1c 
invcstj.g-J.ticn r:~u::,t I_'rcc'2..::.d \.,ri th a dcfini tiC.:l of the PJ-rticulu'L environ
TI-:cnt in tC::'l.::lS of iLl,::r~?-'ccific Zlnd sp2cics-torx:gr0.~hy rc.L:ltionships. 
Field st.1.,.,~~j C'S C'.J'.-C cC~":~~,-::':lc2:-,:-~1 c~:. b:::21~hic ~::'..C1 c~c~:'.::'2:~.:~1 Si-c:cics (lr~J en 
ins;lc~c IT''-jic~1S, C'-'::::Tcntly Fire IsI.lrB, 11. Y., em orca of high biolcgical 
prcduct.ivity. 

• LI' ) ( t L{ "':! • 
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'rhc s~:l:dy bC:q:L1S \dith a C0-iz.tJ\t:...~_tati-\~0 rr·C:lsurC.'I:lt:::nt of the rcsj_dcnt 
J?~~-:ul2.tic~lS oi: fish sp::::ci,.;s ,tlie Icc,::\l [X).Llt ix:i.nSi 2.. su.cs-:..rrfuc:o 
h~~bit.'1L. T,;itl'lil1Lhis co:·.:~·~unity the ~·~>:ci.cs to bo stu:1icd C:.::-C then 
sclc c t:::,:j. [~, LI-cCt 1..1;.'-~::2:\'.-,::1. t:.'.::..r c<:.:>.::-·_~\.:,:·: :,-:,.1C:1S <lr(:: 11' .. ::::..1,::::; at c1if £'C:l:cnt 
tj ~:·.~'·:3 o.~ t~.~ ~ ~ (:.~~~'~/ - ~~,-l •• ". Y ~ 

,-.:. ......... ':.~ .... , =: c~ :~l ~::..:~ :.~~~~== 2.:- ~:2r c:~;~.~;... ~~-~~ __ t~/ 

't:-,,-C'~ ._ ... ~5:: f ]- ., t...~. 1 .'.~ :~~ ~:~:-~ --.~~~ .. ,,- ~2::::.:i.\'C' c:: ~",'""-':":= ',:.:::: L:' ~:>1' cr 
ni_~.l;t.4 r~'~:::: r.-f~lj~:. ~~ .. i.\,-c c:~·' ;::< .. ~ .. ~ c~·~_ u:~:c(~ ...... ~-~c-_ L' (~L.Ll- ir::;J (~u_i (~_ ~:2C~11 t 
p:2:.·i':.~':2s is 2.11S0 L:::a:3urel, e.g., fer diui_-nally 2.ctiv2 Cll1.l.r.21s, the 
niS~1:'~ir_.~ s:..:..:.-;.-::c.:. ';.'l-:::; c~:~y--ni.Sl-:t rC;?.l(~J~.o:-:s:li? of -G'l'.:' fish to the 
physical cl-:,:::r.::.-:ctcristic3 of -'c-~~ l:()~-:':=r:1 strsctu::c is clescribsCl.; 
The sea.sonal effects on th2se b(~haviors is also exa.m.irlc~L These 
data provide Deeded tBseline imo:rrna-tion for the pre.ciiction of the 
imFact of envirorIne."'l.tal char..ges on the anirnal' s cap3.ci ty for 
sen:vival as related to levels of activity I reslJOnsivG.'18ss curl the 
dep-2D..a.ence of the anirral on tqttcm s-G.vuctl1res for protec:tion and 
fccdq 

The feeding be.t'1avior of selected species of fish is also obseJ:VeJ. 
ard describ2:d ~.'lith rc-gard to periodicity J methcd 3.l1d fo.rage sp2Cies. 
These observa-tioD..5 are correlate-.i\'Jith qliantita.tive a.r.d qualitative 
data on the contents of digestive tra.cts fran arl.1..lTals sarnpled at 
different tJJT:>2S of the day ili"'X1 night.. These data are also atJalyzed 
for t"h,e exte...nt of diversity in fcxil habits of t.1te fish, both by 
sp2Cies aDd size. Such a description of £eedir.g and fced. habits 
also allor""s the prE:diction of the ulti.'Tate effect of b"1virorrnontal 
changes ·affecti.n.g the forage sr€cies in :r;articular I rather b1.a.1'1 
sorely the im~ediate species tll"1der investigation" 

An additional rreaS1..1re correlated \vith direct observations is the 
use of ultrasonic tracking. I/.ovEf2ent-E) of irili viduals are rroni. tored 
both day ar~d night over seve.ral days to provide i.n.foITnation _on 
nannal daily and seasonal fCOVe-:1:ents I' ,. horne range and spatial re-quire
ments of the selected sp€cies. 

C'f. Activity (FX 74) f 

Studies to descrll:>2 ar;,d define the life habits 2nd environ:-r:ental 
requirGl.2nts (as outlined ato"';le) of the curUler (Tau-tccolabrus 
ac1:J~~>2.rSUS) \,;ill be lL'1derbkerl, as well as an iIutial cc::s::;ar ISon of 
these \'li th the previously dCCllTI'.entcd habits and rcquirerr:2..L'"1ts of tht:! 
ta.utcg (T2utcga oni-tis) fcu.l1O. in th(~ sa"T..2 habitat. 

BY l\cti vi ty IF'fl 75) 

The study of the interspecific relationship beu,7een tautcg and 
C1Ci.;'1Cr i:-litJ.c.tcd in 01 \"lill L2 ccntim..:,:c1. 

:?)i:;:r;;'~~~lf;;» ... '" ~:: .. ~·:,,;.\:?-:ii;{~~'/"-.~. ;;~..: . ..t!·rt"':';·:j:;;·,:-!"'~,:,~I£;.i··;.?r,·./)j:-i'!;,-:::u~{:g~'_{!l:.:.-r.f"'?'·~;;~\ft:''';'';~~;:V..-;l''i''.~~_i:;£~~,!',tf.7}~<~t.,.''...;:;;;:r.~·':.>!-:'':'''(,J-~7~~~~~(f 

'BY + 1 Activity (IT 76) 

A study to dCSCrll"2 and define the life hetbi ts I environm:::~rltal 
rcc,:ui rCfo:,:~!:1ts, cln.:l intCl:E.T'Ccif icrcl.J. ticnsi1ips (LiS DiJtlincd aLXJvc) 
of tl:.c \'.rintc.r flouc:::le:.r (l's2ucc!J1C:llrcr.c:ctC'~J Cl.rr.cric::..nus) \'lill te 
ini ti3tcd . -

( q~r) 
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34. t.;:I:t~.sTC~'~:.:s = "» ',..,. "". . 'r:-

CY (FY 74) 

Cc:: ~)l'::::'ic:l 0::.: c-.~ 
(;:1 cffc.:::ts of J.:uro 0:1 0s:.::~bl.isl:c-c1 rDl?;]l 

1~>,::~·~,~7;-i ... :~:; ~:l:': :'~='~1#-i :_~:~~ f =/_~~L:-::; I ~r·>~.1 ~::.2::;::0li::~.; i:1 1-~'tl~2.r'. ~.ic Ir~:c~~'2.r\~1 

(E.:(::(~\~ .. :=· =-:~~ ,.':,~: ~.~ '-.~ .. ~~f~:::) r",~ilJ_ l"<~) .::..:1 t ir1 s_~S':-~i[ iC2.71"C ccr~:::C iL'~: t.1C.:1S to c .. I1 
uJ·,,~:i~~~~~ -'.-~--:::-:: C\-~~'~r:'I c"-;'~"'~r'ltj ve. ~C'''''r,r'''ts 0+= b"l,::l1ri 0""':":11 L~r>rr:-01~0''l..l12.ti on 
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in l1'.a.rine species ern t·:;:,·, t.~is affects rnig:;:-ation and. distribution. 

BY cl.rxl BY + 1 (FY 75-76) 

Completion of the cc.rrprrative field study on the environmental require
rnents arrl intersfc-cific rele.tionships b2b\~2en tv.D llrfX)r-wnt inshore dcrn"
ersal s}?2cies I CUY'iller (Tautcc,olabrL.1s 2dsD"d"sus) and ,tautcg (Tautog-a 
oni tis) 1 will enable us to--pre...iict tile effects of a variety of el"1viron:---
ffi2.L'1tal alteratiol1..s, not only on individual sp€cies, but also on n..atural 
popula tions '(di thin a gi VCt'l. Ccrrrffi.ll'1i·V.l <> 

BY + 1 (IT 76) 

Basic knowledr;e of ~ the diverse life habits and nouru behaviors of 
differe."1t species categories (e~g., pelagic,' dErner-sal and benthic) ~r'Till :be 
utilized to evaluate response cafY~ility ar£l pror~ility of survi\~l 
urrler condi lions of environmental stress. 

35. INPACT OF TASK AUQ·DTEATIO)J: 

No p:rtentia.l increases I outside of the 5% per year suggested for 
planning p1...1.rfOses 1 are anticipated. 

36. B.7I~Q(-,tJP IXX:tE·ZNTATIO?:J, IEGISL.~\TIVE PFCGP.pl··1 .A.t.TO EN\lIFDl'~·rENTp.l.J TIPAcr: 

a) Cout.?.2lt, c"c. 1970~ Biological aspects of theIT'3.i pollution. I. 
Entra..in."T~2nt Qld dischar:ge carl.3.1 effects.. Publ. No. 383, Ecol. Sci .. 
Div.. OaJ{ Ridae Nat. Lab*,: 341-381. This article revie\';s ary:} evaluates 
the eff08ts of t~erual discharges on biological prc~esses. 
Kre...j]-~el, P .A. ar:.d F .. L. Par~(er (r~s':') 1969. Biclcgical as::?ects of 
therrr.al pollution; proceerJ.ings.. Varrlerbi1 t Uni versi ty' Press, 
Nashville, To"'w."'l. 407 p. 
This pap2r reviev;,s t.~e various sources of thern'Bl r:ollution and the 
resul ting problerns iTl the e.nvironrrent .. 

Olla, B.L. I. The effect of tt:rcperabrre on -the activity of adul,t· 
Atlantic f:1.2.ckere1, Sq:r::}:::er sccrnb!:'lls.. ...?l.£r, Re}?Ort (49-7) 3045: 1971. 

r" ' , This rs~;:t SL::.lukrriz'2s th2. crlccts oi r2Did continual increz:tsAs of. , ~ 
:t:l':f·r..~--':'",-';'1:fi·"'<;;;"~:'~':~~:-·-t·:' ... : ,-.'.' ., , t:" .... ,:-,'( .. ,::,~, .,;:\..;' 1'~ "1'-" \-... " "r ~ ~.:. ···'·i~,./ '~:t"'f"':':-':" --. ,i': :,-:-":": '~·1·""~""· N' .-;.., ..... ,,:.;' "f ,-, '),'. -:;'/(;" ;tJ.~J""'';;;'X':ir'j;,-:-<-~ 
_ . ','" ·Cf.?,"c_'ca-:2J..-e·l.:i; .!..0u.z..' e',"\?~3 2:3 v12i...L'·u.S Se-J2~a' gL2Ctl)Ct.L·· sce~J"< ...... ""',' ~ 

. inc-.ceases · - , f 
Olla, B.L. II. The? effect of tcr.pr.---raturc on tl1e Glctivity of adult 
71 tl';:1r'1u' ; C ..... '~c'·rr:'l.,...c>l C'r'~",:",\~("""" c""rp'~''''-11'''- 7\rr nr.T""V".r~ (:~()-7) ]{vc:::. 197') Cl. ---..:..s. .' ...... ~\..~\....- I \........~i.._ ... J~ .................. .. _ll. .... "'--~ .. J,:.._\, .... -:J • ........ 1...Jo ......... 1.\..-1..._''''-' L .. _~ ~_-'. ,L,..... 

This rc\:ort S1..Z',l-;~"LriL~cs tl:!e· CIiccts of bj.ch tC:!l~DCrdturC acclirTl2-ticn 
~ -' k 

folJ c·-:d f:'/ b:',D \f-:-.-:-'i:.l.~:;' 1 steT) in:::::.-c.i,S':=:s to p~~,;~.::t'. inciDient letha.l 
..- -'.. ~ .I... J,... 

lc,.-c ls c:.::J ttc:: rC~lllt~nt ch.JrlCj'c::; in fc':dir.g levels. 

/. ) f /' I 
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Ft:.clo:;-:-s to b(~ cO:1sicl.='.rcd in +,:"Lc; Co~duct of P~nfish Bioa~,,;s<lYs. l-\Er~ 
Rcp~;l.·t (£19··-7) 30,15. 
of Finfish IUO::::£:3l1YS. 
This stcdy rC0Jrts 1) the effects of identical tC!:perature increase;::; 
\·".1.t.:·-un pr(:fc~rcd ranc;es on 2ctivity 2"r:.:J fe-s{iin.g pJ.tten1S at diffexc':lt 
502.::::,):-13 and 2) S~lT;:::rri=cs tb:~ e'>~Fe:.r.iI:,~~·nta1 sttdy of bCVlavior in light 
of the neo::1 fer chcu:ges in bi02.ssay r.~ettcc101ccJ'J .. 

alIa, B.L., P .. J. Dejda, and A.D. t~utin" 1974.. Daily activib), 
:rroVElT~~nts, feeding ard sO.J.sonal c..-ccurrence in the tcl.utog f 1\:tutoga 
onitis (Lo). Fish .. Bull .. , u~s~ 72 (1): In press. -
11h1s p;lper describes the life rabi ts arrl environluental requirements 1 

derivErl fran in situ obse.rvations, of the tauto; .. 

alIa, B.L" H.H. Katz, and A.L':' S·tudholrne.. 1970. P-.rey capture am 
fe:::ding rrDtivation in the bluefish, ParaLr;mus saltatrj~x. Copeia 1970: 
360-362. -
This study describes the differen.t phases of the feeding resp:Jnse ar£] 
the effect of prey size on feeiiJ1g· rroti vation. 

Olla, B.Li>' C .. E .. Samet:, and A.LQ Studho1rne.. 1972~ Activity and 
feeding l:chavior of t~e SlTITilTBr flounder (Paralichthvs dentatus) 
urrler controlled latora tOl'-Y corrli tions . Fish" Bull. I U .. S .-70 : 
1127~1136. 

This pap2Y describes activity cycles I feEX1ing and svim:nil'1g patterns 
of adult flound.er urrler controlled latorato1.'Y corxlitions,. 

Olla, B"L. andA.L. St.udholrrle. 19710 The effect of tenp2..rature 
on the activity of bluefish; Po.T;2.t.a:nuS saltatrix L~ BioI .. Bull .. 
141: 337-349. 
This paper describes the effs--cts of thermal si.-:ress on ae"n vi ty I 
feedil'lg I ar.c1 schcolipg in bluefish. 

alIa, B.L. and. A.Lo Studholrr,2. 1972. Daily a..1Jd. seasonal rhythms 
of activity in the bluefish (Ponatcrrl1s saltatr:Lx). In H9E. ~Yinn and 
B"L. Olla (ills.) Bs=>havibr of lL:cxine l'\11 i':'21s: cllrre..·~l:t Perspectives 
in P.ese3rch. Vol. 2 p~ 305-325. PleDl:'-:1. Press, Ner . ., York. 
Thi~ paper describes the nonr.al daily ar.d seasonal acti vi ty, feeding 
arL1 schoolir0 bcilavior of bluefish lUlcer controlled lawhoratory 
conditions. 

Olla, B.L .. , R. ~\Jicklund ar£l s. Hi]J(.1969. Behavior of ... linter 
flour:.de.r in a :natural habitat.. Trans. lrrr.er. Fish. Sec: 98: 717-720 .. 

i--- This study describ2s field observations of i,'linter flo~der activity ~ 
i~;- _"'.. , ,," and fcccliEQ at. differ2.J.:.t tim2s of the dav 011(1 at diffcrc.rlt 2r.lJicnt i 
~.~: .. ~1.j'.:..'\!:t~;j:S:;,:4"~:--t~"--;~~\-tl:h;;;~iatiif~s,,:;'·~}~~;,·,~-/..z·i!:{-P:,,:::)<~:A.~~.y.~,')t~/!';:,t:~~,.~-01;~'(y':f~'~.~~;;',S;~:":~:'A&.;;;·~::·~\·~·~,~;·~":~~~':;-"::~i~f.5~1 
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:Pco::}:cr, F.L~ .:i,red P~A" Krc.nk'31", 1970". Physical ali! e:-~gin:;::c.r;in9' 
2.SP<2cts '0£ tXle:rrrcl l:ollu tiCJ!1. Ch~. Fl~12SS, Clcv21ClrlC1, Ohio . 
This pClp:::r rCFcrts SI~cciiic dOTZU;d on (lquutic cnviromncnts due to 
tl}2 incrc~:soJ ccclir::g V.:-i tcr rc-:-Iuire'C~~~nts for tothth2r.i.101111clcar' a1"1:1 
fo~,,;sil-:'\:.~1-=<i ~::;t::-,::~ c~.;.:·:;tr.ic ~)::'-:'.:2r plc_-:-:::'s. 

SP?:'"2:F~ ~, .,.1.;3. 1971. !·~'?~;~lJ;::-C:"='::;t:. of ~:(')12x:t.=":lt t8:,:ici,ty to fish III. 
SublcUEtl effects 21"'£:1 tJ~~cs:cl! co:-'}CentrClti.ons. \'!2~ter Ecsc::a.rch 1971. 
5 • 2" r':" ') (" G T'h i C' 1::) ...... .-, - • l.- ~ 1~.~ r-v ~t r..' ~ ~ -, ",.-0 ~. l''':-l C' ~ tl -1 ) • >±:J-LC. L ~...:> P':~l:·'~:t r;ol.1·1~ U;? J.J,.....;,_... lor CL_,-,L:;~ In DlC.AS-.oC-lY me leGO 
particularly v.i.th respect to incorporating tchavioral ft~easurc:s. 
The.rrn::ll r=ollution of \','2..tcr. Panel discussion, Fourte~'!.th An .. n.ual 
Cons2v.lation Confc:::e.:'1cc, Natior:a.l \'Jilc11ife F2~2r2.tion( ~'J(lShington, DaC. 
DecGl'J.::er 1967" 
This pa~ is an analysis of problerns irni=Osed ufOn different environ
n:ental cGn1lUluties frem effects of therrn.a.l 2.dditions. 

Uo S .. At.a'1Lic Energy CCtmission .. Nuclear reacJcors built l l::eing milt 
or planned in the United States as of Ju.n.e 30 l' 1968" 
This st.Udy re[.-'Orts the status of the..rmonucl~;::1r IX:?d2r plants, roth 
established and anticipate::3. ... 

b) There is presently little ongoing research v:.bich eiD~er defines 
nonnal b2llrtvior in marine fisheS· or utilizes t'e..~vioral measures 
as Li1dicators of 811vironrnental stresses" Need for this kind of 
experiJ!'.2.:..'1ta tion lw.s been detailed above. 

c) No add i tional legislation i.s reql..lired 
task in the BY and BY + 1 .. 

to carr.! ,..".,f. 
vu.,-

+-h ...... .,..,.,...,..,~"" ....... .::: 
I,..l. ~~ ,tJJ.. Vl:-"-'Qo..l. 

d) No Enviroffi:2nta1 Impact Sta.tsirent is requirffi to Cfu.--ry out the 
propJsErl task D"1 the BY arld BY + 1. 

:i:'1!~~i~'~B~J'<:~:~;1·Y5(~?i:.~;·'<'1~j;:;:;~}~7;;!?rt"(':;"4.t~~J.?-S-t::;fY;SPd..~·>¥;"'~~:':tf~rq:..y)'t{;S·l....\~J}Y;.f'~:;;f:-/<{;y):!(t'J.J.'IVf~;::4?-·~\t~~¥'-~~~""71;~ 
. ,. ~ ... 

~ 
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Follow-up field surveys: L01}.g 'Island Sound, New Jersey coast (Raritan Bay) 

ecological baseline. . ... t 
Piggy-back: ~rarinL' n'_2.i:ricllLs; s·e\\c{'~;c/l}lcr·n12.1 addiLio'n effects'; cffects of drcci'ginJ 
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Coostal cU1Cl estuarine \'?atc-l"S arc of cri t.ical iJIlL:ortancc as a source of 
nutrients ()nd as sp:J.'i·ming 2Jlc1/or nursery CJJ':-C3S for 60--70% of our fisheries f 

.resource sr~c::cic:s; biolcgists DC'd kna,\7 t.~2 t 90'::: of Zlll rnarine prcxlucticn 
02cnrs ovc..r tllC continC:..l1.t.al shelf" These ';dClters also pro-vi.de ,the large 
majority of our potcrrtial shell£i~~h habitats. Their aestJ1ctic and recrea·
tional vc:·;J.\..~t2 aSSUE'.;2~~ ever-~ir:.creasing importxJllCe as our population and 
leisure tirrle incre.:tse. 

At -the sa:':J2 tim2, InEln-induc2d. cnvirorm~enta1 change is impingi.l'lg to an 
increasing extent on these resouxces. In the surrrner of 1972, 75, 000 
ac-ces of shellfish bo:.1s it! uJng Islill'fl Saund (LIS) vJere closed bc~use 
of pollut-ion. Along the Conn(\~ticut shore, oyster prcx:1uction has 
fallen frcm more than 5 I COO I 000 pounds in the 1930s to 1ess th..an 
500 ,000 tcdaye D2clii"1e in soft clara populations is also traced to 
enviJ::oTlrnental degradatioDo (Urh:.ul Sea.l 1973). 

Pari tall B3.Y f s (RB) cCfrJr:ercia1 f.infishery has dsclined in value fran an 
estilrr.ated. $2,OOO,OOO/year at the tl..ln1 of the centur.l to the present 
$200 ,000 4 Diminishil:g fish fX)~Xl1ations, due to the .. " .. "cestnlction of 
hani tat, p")llution arld ()verfislLh1(:J, II have forcEd changes in harvesting 
metl1Cx:1s. 1'Jater quality also li'l1its sportfishing [Ntential L."'1' 
~\a.ritai'1 Eay; recreat.ion fishing an:::1 associated revenues could triple 
in value if p.resent: p<)llution control pro:;rarns are effective (U 9 S .. 
D2p3Xtment ')r tll.e Inte: ... "Lior 1 I\'·]FCA., 1967). 

If the envi.rom:ental qua.Ii ty of these ecosystans is to be preserved or 
restorEd f future nt311aserr,e..nt and al10caticn practices must b2 D2.Sed on 
increc-;.sed JQ'lo:lledge of pres2..r.lt condi t.ions of the ecosystcrLLs ard the 

.. dynC1.mcs involved. Effects of rn3n's activities must be rtore b1:oroughly 
understccd. These irrEOlli:2tion rcqui.rs-:;3.!lts are mirroreCl in G8al Tv of 
t.l-}e PED f tl.Ensure that Adequate Consic1era'lion and Protection are Gi vet'! 
to Livir_g I':-lrine Resources R:....~'-1.irE1!~2.nts LYl Prop:Jsed. Envirom.ental 
Alterat..iens ~ 1/ Sul:::objcct-ives of this goal \,,'hich s?2cifically pertain to 
the present t2~sk are the £0110:1ing: IV-A-2, CetCLltline the effects of 
various CC)I'.t::'2..:-:J.D.cLnt~:) en rr..:rrLie'life; rJ-2.l.-3 1 Dc;te.rmine "b'18 effects of 
man-inducc:d ch3.J.'1geS on n<.arine life; IV-B·-2, Pro:1uce Inajor issue papers 
for gu.idance of Eegional \'latc.r Resources personne1i aId rv-C-5, Provide 
t ' '" A~.'":)~';~l~· '-' 'I -i'",F""""""::"l J--j ,,-n '>-')"'--';::)"~::1 -F"' ...... r~'-' .. ..c py,.,.T· .. V'--;r·,:\"'tal Trn t ::.r.,~_ ,~\..... . ..,..lC:..,_ ",.ll .. ~,-,..:. .... ,";",l.....!...,-, ... l ;,.c\""::,,,::>,,::;~1 ~ .. U.L <:::vlE."i 0..:... L..J.~"lrGl.li."'-:::l! - ..l...Ll.pac 
Staterrent.s ~ p~ll these su}:;ojl::x:::cti ves reflect the n0e.d for cc~rehensi ve 
study of l(x~al ecosystem characteristics, r;articularly th.e biota" 

l\nomer FED rcquircr:ent is closer cool~dih2tion ~'lith Othff groups and 
age..1'J.cies I including \'.:ater Resources Offices, Sea Gral1t Prcgra~! 

~N'";,[\~'~ V-:JG ~t',~,.i~0·~f:~~£~ec~:~~}~~O~~~ t,i:,,~?. ~:'?E;';, ~?;=..1.1;,r2g-S0.~?:-~~ ~~~~P ... 9-J( ,t~S~.q'.'I ... 1't\-}~r- ~~~~~,'i". ~~~ .. ~;:",<r.~: . 
. f.~. '., 'contriliG::'cs' Ol:::::'2':LLy to tl~22C coor(b_.rst.lcr~ c::'corts, as 1.'."'211 as to . 

fulfilli:.CJ tt~Q aI'AJVe G-.)ul aIld Sur'::o8jcctives, in a rr~lrmer dctlilcd in rIDP 
itcrns 31, r':>:l::";~: C\.rl::Futs, ac:.1 32, D:::2nc:ii ~s. 

( ,".-.;.) 



EoX:;YStC!It:3 Investigations, r·:Z\CFC, l{;":F'S, ·i:3 uniquely CTt.lCllificd to ca.r.r..y 
CY.lt cco::::'/::;t.:-Sll st-;.;c;ics i.r: tJ·.O m.:.:txcp .. :l.i ::'::n C().:1~t;.;l1 and c;-_:tU.0.ri110 T,'J2.tC'S 

of th0 hi.c}JleAt.lc!lt..ic El,.J~lt_. r:-r::·lt.:! ClXC:c;,3 ~L11 q~i.CSti_CE ::"-X:::.i.*Ge.:: on :OLlr 

sG:'1tcs, 2-uxl m:1ny I!Dr.\~ COllnt_ics and mnrticipalit.i.cs. l\. uni:ficd interstate 
approcich. _ to studies \.\Ti11 be rnore effective th;U1 \\ould a fr2.grrf2nted, 
ove:r:13FPing effort D-;.at these latter groups (or ui'liversities) could prolxlh12 
un(-:'2rtc:lkc~. 1\ rc:r=ort prc;urcd by Cornell University (Francis at1d Busch, 
1973) \·:hich Qocu.r::c:.nt.s the decline in ~';O,'l York State cGITrr~ercial fisheries ~ 
disc.usses this problc.:n and concludes: lilt is unlikely t11at. anything I 
~~.l-:ort c£ l~"'.:=,-s:-:;i".Yc 00\\::.::"~1-=:-.':::::::'..t intc.rvcntioa at the fcc~e::c!.l level to limit 
access 1 control o~·er£i.[;hii1g Clr:.d Follut:ioD, and/or subsidization of ; the 
fisheries, C3.l'1 stop their dcm.:Lse. Jl I 

The Saxey Hook, l.'~e.v J"e.rsey and ~·lilford, COlln.8cticut latoratories of the 
HACFC ho.ve rcos-t suitable lccations ar.d existing facilities to carrj out 
the p.rcJ?Osed ·task. In:Eorrution generate:] by ·this task will b3 L'lstru
m2:nta~ in irrp:r.:oving TrD.lJ.::-::.gffient and allocation prccEdures to restore 
or protect. environrr-ental quality in these ctreas. Given the rlighly 
urbacTIzcd nature of the region and tlle cle:.l13l'ld for recreational and 
aesthetic r:esources, the chief rc--cipient or be.lie.f:iciar_l of ir:Lprov0.1. 
envircr2'o2l1tal gLl2.1i-bJ v,Dula be the general public. CcmTLercial and 
sportfishing ind.ust.:ries ~'lill r.x::nefi t in those specific inst3.l1ces. in 'I/hich 
popula tions i.ncr~:::ase du.e to preservation of spa,\·ming areas r feed ·sources f 
aY'j;tj other factors .ilnfort?~"l.t ·to fopulation c1ynam.ics. 

31. Tl\SK Gt}J:PG"TS (SPECIFIC) ------_._-----
'These \·Til1 i.nc1.t::.de: 1) cl.clta reports tasC-D 'On inforrna.tioD gatl:ercx1 ,~a 
obsel:vations 1r2de during ir~dividual crui.s2s or .in.tc:l1sive pa...xicds of 
field stt;.dy 0 l:al1Y of these data are inr:,ediately available for use 
in assessing EIS 2nd .~_preparing p<=>xicdic rerorts on short-term pher'lanena.i 
2) interL'1l ~d final refOrts ':ihich st::T:.'Tarize and s:ynt:.l~esize field d2,ta 
collected. aver rx~icx.3.s of at least 6-12 mont.1--J.s; 3) ccn:orelleI1sive atlas 
ccmpilations I,drlch .ir-.:dicate the existing state of t.l1e biot-.-C1. an,.'], asscciats~ 
physical I2ctors in I-<:;r.g· ·Islar.d Sound, R3ritan Bay and alor:g t.~e N8'.·1 Jersey 
coa.stlille ar.d <1) publications on aspects of task invest:igations which vrill 
increase scie..'ltific understar.ding of coastal ecosystB11S,. . , 

32.. BE'JE2ITS: 

&3.selL"'.e stL:-:1ies in the LhrEe project areas idill provide much of the 
technical infornnticn called for in sutobj2ctive IV-C- 5 tD 8.L'1cilile revie:v 
or pre;;.are.t:i.on of Envirox,ental In~:;uct Stat::rnents ClJ.'1d posi'Uon p.3.p2rs, 
e.g" , preliiTlil1(J:CY ;:~2'd Jersey Coast (I'~JC) scdirce.nt fu'1:l lY.2tlthic r:'2.c:co
f2Ul-:D. cl.~ta cCltrj h.:tc-d. to a recent p2;'2r prc.?ared for t.t'r;.G COw'lcil of 
D.lvirc:-:;-:-l'2nt.al C?J2~li ty O:c1 prol=Oss'd offsl:ore flocrting nuclear fC~·:er plant.s. 

~~cY",'t; ~l~~ 5<~?t;::-:i'!~4S-rGs'i';~~>!':';;;)~n·~.u ,r.f:~'t"11f )...:~r.:.\'..;v.."'~;c;;~ f~ '1:"d·,,~. ,·:;·ti!'· ~::;'i-Z'rl-~' "';~"C:"~51jt:lt :; ... 1 -, ":fi-l-'0-' >C=1 ... ;·i-iS"'1"'~ rlP+~ 0.1'1"11 'r~"d:: .:<c \: ~, 
.L..J ............... ,C"'-.,J ... _-LO ~.i.. ...... _ t_ \""4 __ c.: ..... ::)'.::.: ~.') _ .. _-I. l"> __ .. '). J-J L4~_V ~,--./,,-)--.... ... _~ _ ... J..~.l. ____ 1... ,\:.,..I._I_J ...... l.:......L .... #\.i.,....J. J. V.J-

the effc-cts of fut..-ure IT1,2 • .n-il1clUCcd cl1.2.nqcs (Sllt.objective TV-A'-3). Rcsul'ts 
of follO';:-u:J SL~2.:Y,--~y.3 in LIS c~n:l Li3 t.·~·il.l t·:::; C(T~~t_'J.-cd to c<i::)ti.1~J dat:1 Lo 
q2.:~J5~:-e tl-:'2 T;~'. tW.-c! Cl:.').i c.c~·;rrcc of c:::;:--:J:::3 freD lU::32linc cc::c1i t.l.CI'lS as c:l 

(t:·~ I 
\. v.).1 
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result of l;:nc'ITl rJr.d pro;;oscd envirGn.l~'{::.ntal aJ.tox.:::d:i.ans., 11k'! R.S s:rrvev 
w'ill LIO~~2 diL2cc.ly conb..'':tA:J.~-:.2 1::.0 t~'~is SHt)(;;:jr.?Ctj.ve tJ~L~()U9h inb:;;nsive 
sanrp1.ing of c1::cc.aging and. IYJ/:c:r pliJ] 'tt site,s. 

The LIS project TIUY oc considered as fulfilling Sut:objocti.ve IV-B-2, 
since a ffi3.jor cr::ph.r.:"1sis of this study is a series of reports to the 
t,;C\'; England Ri vcr B2sins COn:Ussion of \'later Resources f and other use.r 
and n\3J12.g0':;T:el1 t groups, on ecolcgic3.1 p.Jr2.l'.'2ters throughout LIS. This -
inforlT03.tion \1ill 1:..'0 of L~'~p,:)rtculce in enablir.g t::E.PJ3C: to P2nage Haters of 
the Sour:d. It Hill also h,::: of ubnosi: ·significance in establishing j 

priorities for :r.:'llltiple use coacep·ts in tl12 Sour.:c1. The three studies will 
also pluY-'a role in meeting SuL"""Dbjective IV-A-2 f lfD-2t81lTd_ning effects of 
cantallin.ants on rr.21rine life. II ]\11 projects r;~(::asure concentrat_ions of 
such p:>llut_-Lon indicators as dissolv'w oxygenr~nutrients and heavy 
metals w These [BX2rneters Hill 1>'2 compared wi t.h distribut:ions of ocntbic 
fauna t.hroughout the study areas to e,xamine cOl.Tclations betwE:en environ~ 
TfK::l1tal quality and distributions f st.c."1ncling crops 1 di versi ties and 
ccrrmuni ty stTllcture of l::enthic fauna 0 

The baselil'1e projects will meet the above sutobjectives still Trare 
effectively \·.nen their infoxrriltion is inteqratc-:.c1 \'litJ1 "b~at of other 
Tasks 'i,'lithin the ~IACFC c The Bio,::hE.iliical r.welil1g Task includes investi
gations of concG1i:ratioTls and fOll1:S of contarnin.211ts in the rnarine environ
m2nt, as y,1?11 as their s~'<2cific mciies of action and physiolcgical effeets 
on orgaJusms. Both this }ulo;'lledge ar.d data on distributions of contacU-· 
n3.nts a..'1d the organ.i&'Ts concerned aJ:e necessary to predict effects on 
e:;osyste~ or to r::'0':1el lirsal ;'7crld sitt.:.t::2:tiC::1Sv 1/ C02.st.a.l eccsystE£'l..S 
irrforrnation \'Jill also inJcc<'grate Hell '(IIi tJ1 !·ES.D,. data ill' .. .d \\rill fOTI11 ·the 
ba-selines for ez:pariled .~lESA--·tYP-2 research in the mid-Atlantico 

This task SUF-I=orts several aspects of "b."1e coordination effort ca.lled 
for in the PED" D<J.ta has already been r2ql.18sb·:D by st:a,tes arrl iridus·t.ry 
and forthccDing syntheses of data \'lill te of continuing L.'-nE~ort.aJ.1.Ce to 
rr.cm2,gs~"'i2nt. lIne task cnr.re."'1tly incl.udes contracts ~di th aco.de:nia to 

. " . ,-' ~ . h "~..::l h ,-,. '.c 
prO\llae l1uOllr.:3.tlon on Seci.1JT:.2J.'J.t c aracterlstlcs aL"...-l .....,0nt:.rllC mel.O.LclUIla. 

Tllese data \ViII form the basis for future Sea Grat'1t studies 2.Jrl proJrams .. 

33.. ACTrVTTIES PIAN: 

Baseline sampling for R}5 tenthic census -r,;2.S carpleted in October 1973 
v/ith the last of fcur se2.so.::1al s2I;'tplings of 88 stations D'Lrougr..cut· Fm~ 
Field 'i:;ork \·;ill continue at reducEXl level tl'.rou:;h the first IDlE of 
FY 77 to stx.:ly h2rd clc:-:1 t=cFu12tic:-~s, in\-cstigate tr~e site of a prop:::>ElerJ. 
EPA e::-{}?erirr:2nt.:l.l station, ar:d rnoni tor any cli.:::J.ngcs in RB benthos.. Also 
planns-d is a p0.3L-clrcaging SQ..·'r;iCY of £:.rr:brose Chilllnel ir1 1978-79. 

I ,T" b col' a "-i -,1..-1 ,......t.-·-T·-I-·;C'~ ';"::)t"'Y'1··:::'"-r:v~-''=t·'J''''' tl'A.c-.'n 1'....." f" lJ1').-r.-·t-'-''''''' z. ...... , I{~<";':l'~~~.;.~-I.:fit,..-.-:"....,.~. ~,-(.J·-:-",'--:: .... ?.f~--:-·t.;t-.e<'l'-r> .. ~,~<ij:J.. ~.J~: '~~:~"r:),:\,-.~"-'t..,....t~V::~ ,Cl.~ .. .:e.;:: .• , J.",,: ",.;;rG~.('f;J~ J.l <g.-.Q _ c·..f..< ".r..,,,.'":J c.:cl.>vn,,;;; ... -
, -' .' 'if;.. July-li.t:.~ljSt 197~:" 72 lrl l\pril 19/3, and 103 in Septcrncer 1973 .. ' , 

/) 
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P:!.2t.11S ('.:111. ~0r rcs::Jlip] i;-:q 50~6:) ~:f t:rt--.::;:::e st":,itLCD:3 2ZlC~l Scpt.crn1:er 
t:hi-~':.~Sl: J ~~r)l. in 0:~ attc::mpt to dr:t2<:-:::' c)".Ci.Tlg::::3 fr(:iXi b.J.:.3~;li.nc: c''''Jnc1.i tions, 
distingl1i~3h rx.;;t'l,I;ccn n:1tnral flectuaticns and FQrsistcnt HlD .. n-induccd 
al tera'tions, cmd sbJdy si tcs of protX)sl:d. WlCl E::..'cis·ting nc\y activities" 
These long-te~l11 "rr:onitorir::g lf P:::'Cfx)suls ccrrply \·r.L th th(~ StElb::x1 Nl\IFS 
desire for follo>:--up rcsc2rch to estZLblish the effects of previous 
recarr02nc1Cl tions or dc:cisions. 

NJC fie~d \'lurk to date has LTlcludoJ up to 246 stations, sa..rnplecl during 
u~e SLi1~Tr'.er of 1972 ill'_d again in August 1973. The sarrtpling pl"'J.iJ.se \vi~l 
tE';;.rrn.inatc upon cO~'pletion of cruises in February and Au~rust 1974. 
SChtpling 8l\0hasis on these llfConing cruises \'jill chcll1ge sanedhat to 
concentI:-ate on 74 stat.ions in Se'vlag'e outfall area.s fran Sandy I-look to 
Gceat B.~ly. Fl1.rt.-l~·?r p12n.n.ing on this sur:vey de:;''2:nds O:l. the fut-:lue 
availciliility of reS01...1.rces fra-n PB ar:.d LIS 1 v.'l'; ch currently helve higher 
priority. £.rES;;' funds ITay be a.vailable to canplete tl1e New Jersey 
shore \vurk" 

Operations in PH, NJC and LIS all have a ccrrrrDn appro2.ch. Berrb.nc 
sampling is resed on the collection of t'VlO S2i t..t-t-l,·.:clnt:YTe grabs'· per 
station~ Both S2t:'1:Jles are washE.D. -t.hrOUg-l'lca 4-2-1r.m sieve series for 
nB.crofatuul analysis after subsa;nples have L>2en taken fGr meiofa1.:lJ."1a l 

sedirnent type, O:cgcullC carton, cartonate and heavy metals contentQ 
Surface illrl b'Jtt.crt "<v-,titer tLTtf . .eraLl..rre, saljJlit:y cU""ld dissolvEd oxygen 
are IT8asurec1 at ec.:.ch stJ.tiO::1. S2n:ples of \·tc.1ter for the allzlyses of 
nitrates, :nitrites, @~-:-r:onia and orthcphosphortlS are collected at pre
deterltlins'fJ.. stations for coloroT;etric 2.nalysis. P.3 prc":;suw:.-es include 
clrEdge s2J.'Tpling for gU3..1i tative in£crrr..ation on t . .l~e epil:>2Ilthic macro
£au.na.. Zooplankton sal;ples ha'72 bc--en take_n at selec·ted stations in 
Fill and LIS. TIl.2 LIS proj ect r0s included aJ1 aTIc.lysis of the distri
bution of fecal colifo:::::m and vib~io recteria. Fecal arn total coliform 
counts have bee .. l'1 take.11 by U. S. PtiSlic He.J.l.tll Service personnel in 
conjunct.ion with NJC cruises. 

In the 12.L'OratolY ma.crofauna sc3ples are sorted and identified to 
sr:;-e-cies level r".7henever p:)ssible fUSing disse:ctinrj microscopes. 
scdirrent g2.:'aiL'l. sizes CLre dcte:::nir:.8:1 by sieve and pipette analysis; 
orS:2..J."Lic cc:'tte..7J.t is n-.c~Gst:rcd by hydro;en rero:.::ide oxidation 211d calcium 
carronate by hydrcchlo::::-ic acid digestion a All -b.~ese sEdil~e.nt a'i1alyses 
are p2rrorr.sd cri:lQr cor~tract by Dr. Jc:m'2s Pa!'ks of Le __ ~igh University .. 
Heavy rr~2L:l.ls cont2nt or SE::C.ir:_2IltS is rr.22.Sured by atcmic absorption 
sp2Cttoscopy at r::\Cr"'C, [·11 lfo:-d Biological L:J.iv:::-atory. ~~2iofaur01 
a;,a,lysis I to sp2cics i,·J:c.re possible, USi.i'1g c::~-':-;i':8Ulxl microscq:;es aJ1Cl 
s~l.i,,1")ing tcch".1iqt.:0S, is 11.::l1'.dlcd t.hr8'C.gh a CO:1tract \:lith Dr ~ 'John 
Tistjen of CG-TY ~ Ti-u_s aJ'1:l.1ysis· is dO;10 only on LIS sc'..rr.ples 0 

~<i:(.:<'''Vit!"'~~'~·~All J. :·/?-~·t;:r:Y?;""'(J t~:z~~ "-V""1' ~"'c:~'''!'u-:F<~(l~ tl"'l.':a· !.'. ~'~n...yl'6 ·1~Nj9,,;~·~,·,]c.'A~J·<·:;:.;:r- ;t=oj-'~:-a:1{·f,;c.,c·· .. ··cr If ~;':'~:f'l~~'~~"":r-\b;>j'-f::/~ 
.f -~, ... • '\..t'I;_. p_ ;..J-l.. ...... .Lk_..:. ... J _t.,:..! ... ~ ---....... './ -~~-• ..:J.......... -.... ..A:'! ..... 1J...t'"-"'"'-"L. ."-..!J~ll,:.....:.l. .... _ __ .L-Jp .-

ke:YPwlChing and tIDP stor2.ge. Car:put::er-pl'Ottecl SYI'·7-Ps are 1:::eing 
c:;'~:':".'-:l c~-: (l.i.;.;L;~-i;':';.l:'::'ic-:~ 0: Clll !_-,. __ ::,,:::·::;t:::~.:rs t~L-c~:.::l--'C1Jt tl:-=: ~-:;b.:.c~y arcZlS. 
F;~;= ~:J:..t :-=i.~.::::l c~·: __ ::::.)i ~.iC'3 ,e:':' \';:}rsiti.c::; 2~':J co:~'-'a:~.i ~..:y s trl..:ctt:l:CS of L,:;nt.::hic 
r:' . .":'~J.<"-'_:::-~ eTC L _,: :~-r -' ~--.-:;:~:=~(.::: ... _,. ~ :' .. 11 :=.:i.\'~:.~'.i.-:::''::': c:::.r:,J.J_,:·~;_.i_::--; \·:ilJ. b~: U30J 

to cst::~:)li~~:. cc::::':l~ltic:~.:; t'~:~:,==:l r.:;:.cro~(~1..:':-:J. ":-:T.t_l :-;~ciO.f;:~1.11~.J., scdjJ(~cnt 
c:~_.~~ _ .. ·.:~·.=~T_: _ ..... ,~_:.,~::..~_ :'-~ j ~~ __ >~::l i~:!" ~jw::.:~~'~; ():: (~-'·~.~1:~~.:~_· .. _-i~~~·::~iJ-:n cLS l:·.~·=:~,/~T I1~.~t~l.J.~), 
l·"~:_: t~.~~ 2.e -~1 ~~~ ~ ~,..-- '":i c: i ~~~.~ -::.} ":, ... : ._t C.'" ',-' --"') .. ,.;, : ..... ~ .. ,. 
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1~t:\2:-: t'tJSe.J .. l.::,-:; ch::::::.'ac-;:.C'.rj .. :".3. tiO;"l of tl1C projsc·t DreGS is c(xl'pletc!, 
.",':'~ .... .;> '. suppl;.:;:p,(;;U!:L·~:ty 1.(l~)::)L.;.tb:xry st:',.1(Qe.3 C~l f:Hc.:l-()£wt:.JI;:~ w:l~{.l Lx.;; . .L:il.i.t.iab::,-d, 

espccia.ll:y in r2~j~a\j to U-:e i('~c-:a i..l1 Ri3 ~ Thi.;,:; \,ur]<: \vi} 1 in::. t.ia1.1y 
concentrate on sFccies \·,,11050 pre;::;(~nce or absence appears to J::-:;,e a gcxxl 
i.11dicator of en'llrcr:n:c:':ntZll contamination" Studies' vlill include 
tolcra.nces to tc:r~~t:--(:rClb.J1:e, sEilini ty and dis:;;olved oxygen levels, the 
latter n"\eastu~cd \.,,].tJ1 a Gilson respira[~eb·-:r ~ Organisrns \-Jill also 1::e 
testc-3 for sCi:lit-::nt tiT>2 prcfercr:ccs- c:r:d for: reactions ldb:2D presc.nted 
vlith scdiF,,:.:::nt \·:ith ar.d \,<~iL~out 11.2.;h ccr:c:x.' .. :1tro.tioES of hC3.v:l metals and 
oth:::r contc~~ .. 311tS. 1t:o chief objective of ·these e..'-':periments is to 
ascertajn \'.'ilich of the mJ.nv n~;.turG.lly-cccurring variables are most 

I, 

34~ 

irnFortcmt in det.erfZ1i..Ding observed field distributions of bellthic rnacro-
f&Ul~l.. The G'\."'p2rir:'2nts tJill later be repe.a.ted on rr.cxleJ.s of natural 
carnru.ni-ties, such as ilia':' cst:-mlished by Blake an::::1 Jeffries (1971) .. 
This 8-qJ.exilre..ntal ph~/siolvJical-'2colcgy effort will 1:x~ closely 
coordincrtul \'lib'1 the Ecosyst21Ll r:.k::deling task. 

HILESTCt\JES: 

al LIS: 

1) Canp1etion of 1:::aseline field i .. fOrk (Septerfll:.;er 1973): 72 o:c rrore 
stations san-pJ.ed tr.ccee tim,2S teb'i'22.l'l July 1972 aY1d Septs'TlJy?x 1973" 

2) Inter1.'TI rc;:.'Ort to l':;E:REC: \d.ll cmtaix1 b2selir.e data fran first 
major soI~::?ling effort.; schedule3. for [.1ay 1974" 

3) Final h:.l.seline report: to establish baseline conditions for all 
pa.r"wc,·2~cr~ r::.22StXej c~"C.!."'i ~rlg ~cl-.!.e tp2~ee major S(~~IT01.i.D.g e:Eforts; 
by July 1976" 

b) RB: 

1) Prelil-niJ1ary ce.l'LSUS published.: rr.anuscript on' characteristics of 
.Ce...l1tlUC EL3.crofal1l'..ai i:clrget date, r-;arch 1974" 

2) B::'1SelL112 re.;:ort: fi.n~.l report establishir:.g envirome.ntal base
lines thrcuSJr..0ut PB i Dec~"7J:;~2J:.~ 197 5 ~ 

3) Hard cl~uTl study: lll\l8stigation of ga.met~enesis and population 
dynarnics of [:jercen--J.ria [:,2rCen2ria, to be canpletErl by Januav.l 19760 

"4) 17D';\ ccc""....,·,-::-:: +--:;-, '"-:J S1 '"C:::;:-;-:- ::.:, ,Y"( ~~\1 0'::: cl' -!...e for p"""CY'ncorJ.' n<Tp-::->-"'" rY'o 1-1ta1 LJr r~ ,.. '- J1-",,-- <~..-<.. ~ ",J C _\,...l,. (-1" _) u....Lr! C..!. J...."':> L -I- L ....... \.-/......,.Ic\,. CL::... _.J\.::,;..,- _1.-1...--. 

EPA tank, l0C2.tsd at E?J':le 1-':ai J21 Station, \dD .. ch will be used in 
"experirr:c.;nts i11\"olvir:g contaminants in a study of their ef£E.~ts 
on biota; field S1...Lrv-ey in Sc:r.:~ty E~ok :Cay to te carplet.Ed by July 
1975~ 

1":)) T-1b S"t'-11-1;DQ cr:-"~T""'le'b:::-,d· ~Y'l'\j-eClcicr:--tl'on to J·c:: ...... l,-::,+-p. efj.cc--,.r.J.,.s of c"on-
p. ...LJC .,...\.\........-LL'-___ __ ... ~-I__ __ .. -LJ,. --' __ I .... l ... _o.....JV--.L..(..1. _'-- ... c"\,.. '-_ .... 

tamn:lIl.ts, sedil!",ent types ar:.d other pr:2Y2.Tneters on inilicato:!:' 
sr-'€Cies 2Dd cCTI1:iuni .. t.ie:::; frem tt.9 study rued; by en1 -:::;f1979. 

~1,)$·\l~';,'t'?i;i{:r~~:,\-c}~-~NJG-:;··-.,~:rk'~.<f?~ti~·:l~~~:·i::;~~g:;:;(~~ "',!t']'(~)::>:-!.~l-;t-~~l:.;t' >.::-~(!>."':;<~,"";-,,,-;r.!?;r,;*,·<:j>FN'h:(;~~~;:~Dn-;ff.rt;.;.:.,,~';ii~':.<-t:-:q.\~;J 

1) r~~:::"cli:~~ fi.~lc~ ' . .-or]: cc:r:'~J c:t:"('i:1 i~21;_~-:~'2s four CC-:lSUS c:cuises in' 
~;;:lLC(l CD!.2':··2l::.lc·:'l::; '.:ere n~=:':.:~c; 2t Ll~) to 2i1G sG:.'"1tic::.s over a t\·;o-
yc.]x r-2:-iC·ji L-':.Li ~.:'Y~~ 1 ~ 7 . ~ . 

i. 
~~~~~""~n~'''~~~~>~'~~~~~7='~-~~~~"~~'~~~~~~''~'~:-~'~~_'~""_~'_'~_".~. 
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2) Nut.ricnt rC:fx)rt" :l.rJaJ:/sis of distribution patterns of coastal 
~~:.t:v_ ~'..': .. ~'", .~.,: . do{ j ". .nu-t-..1::-icn.-ts t C:'7y:~:;ia11y 03 L(:~Ltb::d tD S0'1<::qe OU t.fD.lls; Dccc:rrL:'C..r 

. , 197 5 ~ J- -'" ~ . - •..• 

3) SC\-lclge-i.:herrrol report: cC1l1pilD.t.icn of all reseline dZlta ·to 
illdicatc [ossible cffc<::ts of p.resent 2f1 .. d proFOscd sCHagc ancl 
ther1Ti..J.l clC~dit:ions fran offshore floating nuclear ID,\'Cr plants; 
caT~p1eb?d by end of 1978. 

35.. n·1PAcr OF Ti\S:K .t\GC·~I1\IT_l\TION: 

No :fX)tentio.l incre2ses t outside of th.e 5% per year suggested for pla.1'1ning 
.. 1 I purposes I are ant.lclpatec" 
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LaJnrCttory (NYOSL). Pi..n·].l R~;F0rt. CO:1t.rar..:t No" S},{ 72-23F # 

248 pp. 
~\.;"'·t-"'~'I-~'\.;"'·-h·'l""'" •• , ...... ".- - J '- .. 
. 7,h "r'." ..I,(-,-:"q ~4 .. "" ·r.!", ',!:\..(" .. ;~ .... i ,"",\'l{ ,t::{<.,;.,:v.7..'.y,..;£\ ';.).;: .. .,[5r:'~.' ... :'-.t;'1 \ . _,-~.':{."""} •. ~.t.... .~ ._~ . 

B ., (' - 7'\ I ~ .. ' .. ,:'" --I.;,.~ .. VI'?: .. - ,- "l: .Of·Ci""/"{ :-.. '-j:l th·· t' .1'"<' 
.. .. :', . ! '. .' '. 1.0,::::::1, ..... '., L. -,2Vlll, oX.a 0.·" .Kd.:t.ileS: ._" J...7C·~:"'·J.'_.c. G11(1 l..Ca...:·""0JJnu~., 
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New Jersey D0p,:rrtrr.c:nt of Environmc.nt31 ProtectioI1$ 1971 .. 
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Report 7:;0. 6~/l (Ccn:~)letion PCrX)rt for Projo::t 3-78-R-l and 
2 under the CcrrE'J2rcia1 Fishcries Research ar.r]· Developnent 
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Sandy Hco}~ Srort Fisheries l'-::lrIDe L:::.f'-Dratory I N?·PS ~ 1971 .. 
Revie"'l of aquatic resources and hydroj'raph..ic characteristics 
of Paritan , L~\·.-er Ni2W York and Sandy Hook Bays" A ReI;ort 
Prepared for Rl.ttelle 0.\'1. Highlands, 71 pp .. 

Sandy Hook Lal:oratory r Natibnal rhrine Fisheries Service.. 1972 .. 
r:ehe effects of ~1aste disosal in tile NeVl Yo:-ck Bight. Final Report .. 

Sfu"'1dy Hook LatDrat.ory, National l-:l3.riJle Fisheries Service.. 1972" 
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u. S" Environ.rc2 .. lltal Protection Ag~":1CY" 1971.. y..ccceed.ings 
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R8J:XJrt: Prcg-..c2.:.'1l DevelofTI'.ent Plan for b~e ~1ESi\.-New York Bight 
Regional Project. 

b) Eelated activitiess. 
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c) No ac1di tional congrc:3sional legislation or e.\': tens ion of current 
autl10rizing 1cgislation is rcc..Lruirc:c1 to early out prop.')sc-d task in 
BY anj BY +1. 

d) 'The propose3. Task has no direct irr:pact on th8 environment, am no 
Environrr.ental Iffi['..>Clct S·~l.tc..'Tflent is rc·quired .. 
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fIl"'0ntal stresses on varlCUS pnyslO.Lo.Jlcal pararne-ce.::cs of 
!experirr.cntal an..irnals I (including respiration, rrt2~tto--

!lisrn,pe.rlC',eabili ty 1 neD70Us al"1d hODTDnal ~ntegration, 
Icnersr:Y and rec~cx f.xJ.thhrays, etc,.) J.. x}-J- x-L --1-- -rr+-t-

A ID2velOP semi:autcn:a.tic larval culture procedures and t 1\ I 
rear larvae ror assay. ' x- - X I 

A ,D2velop mc::d. ,elliTlg forrr-at,. establish sa111f!ling proce.1ures I I 
for,orsanically tx.)Luxl metals, ar:d carry .out sa:rrrpling in J I I 
Rarl tan B&y 0 I'X I 

A l[:.evelop a'lalytical teCDJliques for metal analysi.s 'I I I I I 
'(polarcg-Laphy) ~and for environm<2l1tal organics (chrar.3.- .1 I 
ltcgraphy f etc.) e " ~x ' . 

AI !carry out laboratory jnvestigations of metal-orgar.ic 
, intera::ticn.s 0 . I I \xtt-tx I I I I II 
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1 (A !Carry out 2.J.iviro[1T.ental studies of . settling and distri - .' L 
bution of naturCll alil man induced rr.etal-orga..nc can- ' 
1 x' X I I 

D exes $ ),. ---'l'-~-I 
o I A IExtend latoratory studies of effects of ccmp10:es on' 1 J r 

ililirn2.1s to field, ~'7iG.~ emphasis on trophic interactions X-~l-' x

1
- 1----.-1 

11 E IPres2nt enviro!'" ... Tental llroel of rr.et::3.1-organic inte.r- I 
actions (incorrora ting inforrna tion frent previous r 
model). X ~ 
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sjJ)le, ii::. is jJrperativc thZltaIl und.ersta.nciing b::; gained of the effects 
of Fol1ut.ants 2S they actually e}:i~3t in t.he n~turi:J.l environrrK~nt. For 
rr.etals l littledo.ta is Clvailable c:;l.x::ut valence stat.=.cs or solclJilitj,es 
under cCTC"lplex environnx::ntal conditions! aTl.d particular 1y al::out the 
extent of bindL."-'.g or chelation to rs-t.llral or fXJllu·tion rolatE::d organic 
co:npou~lds.· In 2cdition it is b2Cc::-LiYlg evide..llt t.1;,at a cG'.'tbiniJ.tJ.on of 
stresses caY} prcC~uce sj11crgistic effects on org2.nisms much grca·ter 
than the additive effects of ·the jj'ldi vidual chc"lllenges to t.~e physio
logical i/.-c~ll-l::eing of th8 cUlim'3.I.. In c03.stal and est.uarine \\raters 1 

m2i::al and orgzillic r:;ollutants are ofb2Jl likely to 8·dst tCXjet:her f as 
vrith se,\'13,g2 sledge a"1d dredge s[oil in the 1\"e\'1 York Bight, or where 
m.ultiplc contarnl121tion sources and events exist, arId the future likli
hr::xx1 of hydrccarton spills is it'1creasiYlg. It. is in these areas as 
'hBll, b'1at anirx.ls are e::\.p8sed to addi.tional stresses, such as salinity 
or terrrp.::.rature Srr"2c1ients ( 'Vtheth2r natural or rnan-inducec1, that incre ..... :::tse 
the likliho,::.Y.1 of adveJ..~se synergistic intEractions.. Since this t..ask 
seeks 'b:) aetennln2 actual forms of metal-organic po11utants, the 
iJ:1forl1Htion qenerc:rtEd \'Jill contribut.e to an ur.derst:.'Icling of pollutant 
c::lclinJ throug:1 the rnarine ecos=rstern; thus contxibut.-i.on to sutobjective 
]. of ~rv-"A,. In 2cdition, effects of t.he pJllut2Ilts on rnarine organisrns 
\\~11 1::>e detenl1inE::-d; thus it is applicable to su.:t'..objective 2 of =r:V-J:'t\. 
1\rrl since s~/n'?rgisr::s 'i;:li th other: stresses J :p:J·tentially Iran induce..i, 
will also 1::e e:;·::a·r ni!18.:1, D~e "tctsk contril)utes to sutobjec'Uve 3 of TV-A~ 
The info1.J03.tion gcLin(~::1 frQ.il this t.2-:l.sk can be lJ.s€d -; iJ. rr:a.;,,,3,,;ing l~.rine 
coastal and estuar~ ne ecosysterns irrfXJrtan.t to sport, ccnrn'2rcial and 
forage species. D.:rta gener2ted \1i11 contribute t.D otb.er tasks 'Vli thin 
1'-}i\CF'C and to liSSA, and 'dill 1:0 of particular use to such groups as tile 
rrri-State Plar.I'ing Cc:rti1lission, th.e Ne'\'l Eng'land River Basins Ca:mission, 
to utilities 2nd t.~e ,PBtrcchs"TLi.cal ir..dustry f as well as to those con
cerned \'lith recreatj_onal atld carmercial fisheries. 

31. 'Tl\SK OUTPl1TS (SPECIFIC): -------------
a) Significant outputs of this task will be physiolCXJical-ecolCXJical 

mcx191s generated frQ. dat.:::'l of investisations' of met-J.l-organic 
interactior1S I effE:.-c::ts of these cc:r;ibinationson physiolcgical' [..a.ra
m2ters of Barine org2Jlis:ns '4' e..'1virorrrx:::'I1tal distribution and behavior 
of Tr2G:."lI-org2J'l.:Lc cc:':'tJlexes ( and effect,S on anirnals ill the tr18 natural 
envirOllrl}-:;.i'l.t.. 'These IT,cx'1cls Hill se.....rve b1.e pU..L-rpose of generalizing 
t~e data c2\;-eloped frcm the study f ITatdng [X)ssible extrap8lation 
(with verification, of course) to othc:r sinilar cor:ditions~ Such 

nxXlels \d ... ll co:-yrribl1tc to an uri:'e.rstcllrling of contaminal'1t cycling 
in the n1cLrine ecosysteJD.5 f of effects of contaminants on rr.arine life, 
and of effects of n"..Jl1 induce,::,l cr..:L.'1ges on marine life I thus direcU y 
TI'r.::etj_ng nc::ccs c~'(pressed Dl sul::objectives l, 2, and 3 of goal Dl-A. 
Outputs ~dill also c0:1:"3ist of viri tten rer::x=>rts for inclusion in I"lES2\ 
typ;:; atl2.ses, and reEX)rts and p.ctpers for scientific jouTI1als. 

cc)~) 
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b) n~;vclopr'{:,nt of adc:cluate m<,:dels for effects of orgcmiccllly h')lUid 

I1y..;tals (PL); C:t1, ZrIl, Cu, Ni) 0:'1 m..::u.:'inc orgcLnis:T~-3 LUY]C:C field 
cor.z1itionE.; \'Jill ~3E:r\7C as criteria for task accc:rnplislltTt2nt~ 

HO\.,.\?ve.r I addi.tional te~;ting of ,the mc..Dcls urrlcx differing conditions I 
consick~ration of different pollutants! of a.ddi tional physiolcqical 

f rl l" 1 . 1'·h . . f .. lxu2n~;tcrs f . 0.' 2.,-Ll.tJ_Ona.~ speClCS, cU;C. or: COTJ.Jlnat...lOrlS 0 synerg:lst~lC 

stresses, provide possibilities for continuation of this task or 
similar, .studies $ 

32. BE\EFI'IS: 

Six or seven metals, including Cd f Pb I Zn, Cq i,d.ll be investigated in 
detail for tlY~ir interact.ions i.·,lith. a range of organics (20-30) identi
fied as cccl1rring in t:.r4e :natura.l environment r and a mcclel developEd 
for tile cycling- of these:: co::-lbinations in the ecosystem. Effects of the 
pollutc"1nts \.'7ill be determined on a range of physiological p:."1.rarr:et.ers 1 

enzllne SysteI:'8 i etc. in several species of mJriJle anirnals at different 
roi.L'1ts in tih.eir life cycle f including larval stages ~ Co-rtbined effects 
of pollutants and othe1.' s·tresses "dill be invest.J.gated un..-1er lal:oratory 
and field c'\'Jnditions., . 

These studies w"il1 prcx:luce data for quantitative rr.zxlels of contaminant 
and s tcess effects on the marine organisms inves·tigated to 

33 '" JI!:TIVrrI.ES PL.Al'J: 

This task requires the develo:r;.ment of ~;everal iLl; 4-; ally discrete sub
l.u1i ts incl1.ldir.g the bicch:::.Tflical and physiolcgiccl.l char2.cteJ::'ization of 
the as:::a,y syst:ens 1 l2..J,,::,val cul·ture, envirorrrt':-'2ntal s;;:uT1pling I an~l aIlalytica.1 
techl'1iques for: JTlEtals and organics. These sU.t1:;uni ts will the..l be ccmbined 
t.o ge.r:leratr::. da.ta to const-ruct a quantitative rrDdel of effects of organi
cally b:)ill:,d n~-:;t."11s on r2arir~e ar'Lir.:als in the ecosystem.. SaTnpling 'dill 
be three-dirr2nsioral vIi G~ particulcu. E1:'ph.1.sis on sucface layers and on 
interactions vIi th botta'll ssdrr:ents ~ Ana. 1 yti.cal techniql.leS for: TI-:etals 
vrill include U\7 ircadiation to distinguish be:b,~CtJ. org2,nically bound 
and .f:r::-s-<3 ions u.r:d pulssD ,-mod~c striPPL"lg polarC<!raphy I a rr.et.~cd 
se.n.'si ti 've in tl-:t2 pClxts r;·er bi llion range and having the c2tx-wili V] of 
elis tin~;uishi.ng b.ir~::ling Cl.:..d 'l.lalence s ta tes ~ Chrc~a tcc.r.capliic f electro-· 
phoretic f an:l s;'::2ctrophotQ;':'2t.:r:ic rC0thcx~s \·,il1 b-2. used. for analyzing 
orgEL.'licS. Fc:uilibriun.1 dialysis 1 lirJ:ed. suDstrat.e chrcr:-~J.togr2phy 1 

c~"J:trifug'ation and other relevant technic.tues will t'e used in con
junction ~ .. ;ith pol2rcgraphy to detelI'ine binding intexactions of Iretals 
and organics. 

L:.lrval rC?-2.rir:.g ~dill be adapted fran 8ethcds dcvel0l--tt by CostiO'\'l and 
~1:~"'.I'-" .. ?!~·~c:,··.1}."J;'}~l<Y_tt 2 .. t·;r;uke lYi:.:'CL-:~·;: LcI..>i.}rcxtc:ry ¥'"i~'1 .i:..~e cuI tu:ce rrethcd.s pacl:ial1y 

autarGt.€D.. L=:..1x)rat8ry investigations of shrill? vlili to ur~~1.crtaken·'.'· 
in a system in ,,:hich' several enviror:':':'L2I1ta1 :p.::.r~Tetcrs I including 

(( 0,j 
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:tiOr4<3 Ccr. LD Slll,ultC\ECOGsly cO:lt:..rcllc:C" 

Physiolcqic:l1 ar:d biochcrnical 1"A.u.C1.'Ttetersto b::; assC2yc"'C1 will be chosen 
on the? b:1sis of 8XI)(X:::tc'Ci sensiti vi"l-y to enviromncnbl influences. . Ion 
trcu1sFort, t<::ing a n-:crbranc pheI~CfL.CnOnf is particul~~ly e''"FOsed to rectal 
contaminal1t perturb3.tionsi enzlT:£s, such as the ~a+E+ATI'2se, and aInino 
acid r:::::t2:o1is1, .1J"""T-;X':::'2:."i.2rlt in csr;;:Jrc'S1lJ.12tion in rrarine inve.rtebrates I 
\"Ti11 b2 investiga-tcd as assay SystG."TLSo I\2spi:cation, measured in a 
Gilson R2spircn~(~t2-L, gro:lth and Fal ting of lc..rv28 are antOng other para-
meters on \'ihich rr.et::~-1-or9anic cont2...rrinant effects \vill be studied. . 

Oc'1ta frcmfield e:rlviroD...'""':'Bntal s.::rrp1ing and 2l'21ysis f binding smdies, 
and assays of effects on orga.'li~s! \vill l:x~ used to generate an eco
SYStEIl1 rncxlel for the; interactio:ns of, rr.etals \,nth organics and their 
effects on living marine resouces.. J 

r,'lILES'I00:ES : 

a) Ecde1 of effec-ts of metal-organic ca.-r~)le"'{es on biolcgical systE::-w.s .. 
A-Ql' ::'n-I- ~ ~-;:' -'-- -j "J-,20 T":-_,",-":< -~ 1 r-'Y'r~d- ~'"'g- p,1-F"'nTC-;:=-l"<"\ -0 ;::;'~n-=, ~.i=-\T Tor ei::·c-;"-c-,-t c on-

..... 4~..J.. t..-...LL.A:.1L-L '-.., 1~.:\......A-...lC: l."J_v·'-L.....L.J..-LA J ___ . ....(. __ /l_ 1/---... V'-..A.J::---l,....·- .... ~ .. l.....- ,1..~ ~ 

organisns of metals as they actu3.11y eY .. ist in the rr.arine environ
rnent~ 

b) J:,1.'X1el of ecosyst.2:11 interac-::ions of IT.eta..ls 2~3 organics. A quanti"Q 
tati ve lTCC:'21 for cycling o[ metals ai1d organi_cs in the marine . 
environn:ent. 

35;, IlvIPACT OF Tf"\sK ACG-SSl"I",,:["'2I,.TION: 

N/A; no additional fur:ds projected beyond 5% annual incrernent$ 

36.. BACIZ-lJP r::CCO?:2:-;TATIC:'J, U-::GISI1\TDlE PPiJGT~--:'i\l l-\I'JD 2·JVIRO:r-,1E2'YJ.1AL ri'-JPAcr: 

a) Infonr:a1 Re!:.'Ort No. 4 !vIi\CFC, T:E,IFS: s"L1lTrr.aries of investiaations 
\'litb._i.n the Cente.r, sane of \drich relate to this task .. '¥ -' 

b) 

.Informa1 Ee.;:oyt Ko. 5 - !,1ACI:--C, 12:7'S: SlJITInary report, 1971-72, of 
ccx>p-cra ti ve contaJ:nirl!3...Ylt prcgr2In \',;ithin tl~e Center. 

Effects of ~'7aste Dis};X)sa1 in the l~ew York Bight: refO:rt of Sandy 
Hook L..:;horatol.Y, E::~CFC, r~l'2:FS I to U. S ~ p,~TILY Corps of Engineers; 
indica.tes exte.:ltof hea.vy rr.etal acc1JJ.t1l.11ations in waste dis[osal 
areas of iZe", York Bight. 

Portions of tl-:e L-J.sks i,li thin !/2\CFC: IrclP2Ct of Envirorurt'2...'ltal Chanse 
Gi;:-"t C-TS?\.) i :cco::;yst.c:rs .A.nalysis CCCl~3tal Ecosyst_ans; 

-E-Cfec..tg, -Ott ~ :&?b.3\,l ior ill:8- .. rel~-t(:(l ___ to/ tl-:'G -Jlr\;:,sent.: _ '-__ ';"t" 
Consicl:0r'-2.bls rescl':lycn on effects of E-~ctals is tx:;ir,(J cClL-ricd 

out urD0r S"C.J.C2, university 2I~1 r=ri.vtltc .J.uspiccs I but rclr.:rt:ivcly 
Ii tt1e involves orgw"'!..ic211 y ccrcplc:-:s.d n:c_:tals. 
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tl1is t:J.sk: th·:.;; t:.uS]·;': CJ.Yl l.JC G.OI1''::: \'litJLU'1 0X:i.S·~ing lcgislatioIL 

d) No EnvironmentZll Irnp21ct StatCi1::_:nt.: will }x::: rccJuirerJ. for tiLlS task 
as the task, fC'-r.. ~~-' \'lill not affect the environrnent .. 
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Tl"18 presQ'1t ri'a:;;k is CCf:1C(3~cc1 with the effects of m0J1-inducc:c1 pollution, 
bot..h chc:-~ical and rnic:r.-obial, on livinq m:rrin(~ re:::ource.s iln:::l thei:r.~ 

el1viror:rn:::::nt ~ As Q;{arrplcs, microbiCll sIxx:ies bclort'ging to the genus 
Clostridiu;l, Acrcr:-on~s t Vit':-cio f YCSC111_1Zl.! (;::ff}~~.'ia, Pro:cccc:ntrum, 
G~)ny 2ul=~:-,--Cc:·~,=·:cxii.rlilnl r cuxi tl1e cn::rr.cl.o.ls, 'n~:·rc:liry f DrJf'-ClS ~lell as a 
\vlde range 0:[-r::.otra3lCi'l'Licals }I..Qve been identified in rcgcu::'ds to diseases 
of the fish-elry rCSCUl·C(";; fced foisoning outtTC2l·:;:s in man r.i.2S restrictc:d 
use of tho' reSOl..u-ces <.lr~d plCl.2c.s l:L2·~u.t:J.tions 0::1 the use of ·the rnaTjn~ 
envjrc!"";lT.cnt. ~'ie r.-:ust detennine b~e :f'2rsister:se of p.JllnG.:l..nt chemicals 
and disC:2s2-pro:.::~ucir..g micrclx:;s in the enviror::-:-£11t, their cyclin] "through 
foc:xi-chain orgC:!J1i~:riS ard the p')ssib1e inte:t~~-related microbial and chemi.ca~ 
effects '\d-Lich act to t.h2 detrirr:e.r1t of the rrB.rine animals I their habitat 
cubi the use of the resource o 

\ 
..1 

rJ"ne Natiork'll H:.rrine Fisheries Service :ulvolv6T!Snt in this Task relates to 
it .. .s responsibility -to predict tl"!.e state and Fotential of the living fishery 
re:-30urces arld to L.llprovc and wisely rnanage ma:cine ecosysterns ~ lmy 
limitaticns, ",,thich po11utc1l1ts can effect, of these resotrrcc:s must L\-::! 
rppr·,r-i-c·d to -HIe pr1rna.....-rJ ·~...",:..,.-i;O::Jfi ci rl'i'-l' p~ l; e 4-no'; rln-US+-"·~·7 ::c!~ '~c::er cP"'nnps • ..b..'"-~-l., \...--'-- \-.,l". .......!~, .Lj .k ..... _~.&.""'-___ ... w_~ ___ ~, ., if. :.........t. 4 .. '·_- """" .... ... _~ ~"'.1"LUU \...l..J._ ~ '" :J-L. ....... 

L'l.c.luding con.smners; SlX)rtsrnen and the gelleral public. 

31. Tl\SK OurPG'TS: 

Cy-.,C'J"'J· fJ' C fTl;:-,c::1.r C'1~·L..'-"UJ_,", C'''';"'rV::'>c..l-cvd ;s re' at·-;:J to thCl nCA".::Jc -'reCCYnLed -.n 1] b,on u1:::''''''--"- - .t.(_ .. ~j" 11. • .tl'J;....Il ~ \.:-"~1:::'-";:'" .l-,- CL ..J... t:::::...t.. _c::: .... ~~-..;).I:J- ~J,-l l. \Y..L. ~- "-' 

o:;t3. (qru:::-rlit2tive ;:>-'U (TL"::U:--ltjtJ1tl 1.Tpl nn +hr.:. +~O'n~ClS of di~[~;:c::r:'=D;--·cduc...j"':J _,,-.~,; _ ' .... ""'----- ~ ... -l. _ ",.t..J,. -~ ,~- ..... • _~ .. ~,1 -_ ... '--'- ................ """"2:.1'- ... 1II_'- ____ ~_ ~-.. ''''-'- ..... :1 

microo:r:g2ni2:-ns, h&~vy m.~tals ar:.d oth:::r chcnl ... ical r.o11utELDts (PCB IS f hydro
C2.rrons I etc.) present in the fisheries ani! the envirorn-:ent in tl-J.ose 
are...2l_S ulx2e..r study. Fur·ther inforrnation td.l1 1::>2 dsvelop<2d to deter.11Urle 
tJ1e ability of the fnarine an i rr.als to sucvi ve microbial 2nd chenrical 
0.nviror:r:~ent-J.l p-ollutants ar:d t.~e often subtle effects of these on fishery 
resources. The data gsnerated ur~der this Task. '/Jill be in U-;.e fClJ11 of 
Center rEp::.:Jrts, rublic2:tions, ClJ.-;.d data repo.:cts to the US2J; groups.. Data 
frcffi variGJ.s re~orts vrill ce j~DCOYI-:orat2d into managEr.ent. dCC11IT:ents, 
sp2cial atlases ar.d synth'2sis reports which bring the data to bear on 
s.f>c-cific prcblCillS 0 

The criteria for detelinining 1:1:'2 tcnmnation of. a rarticular elm,ent of 
the ':.rask (t..he Ta.sk by its nature is contin'lons - assurring :persistent 
._~V· r """~'~Y'\~- 1 .,- --I-....,.~...,~ (:::"1-'-'; ... ) ~,~ J 1 ')C:I ~ -<~o ' --f":':-": • ~~,-I-. l..,...J.-"') ::::. .. -::.1..,:'>,..... 'lp e.llv'L_o .. ....:._.<..::~.,l_a C01.l....c..._lJ._l::~L._,_O.~ ;,..1- _ r:~ W1LD SU~l..J.Clw.l- CUL1....l., G0... L.t:...L a eye _-

of saT[plin~r 1 are cb-!-cd ned to m~:J:e a judSG.:'.2.11.t on ~·k:ethc:r any I,:0.rticular 
microbiCll ar . .c1 ChelT'i.cal s;.€cies can constitute a hCLzard 2nd ~'lhether tl:e 
fisheries and associat.c:d environrr.ent shCA" sCX'c.e degree of degradation, 

~Y\c':;''':).~::.Y{/: ,v:(!';,~~:: . .:·~:;:,'-J:J.::;f;:~Jr.j~? }~?:{::;y>~"'"~·?.-;,~;-r.i·.J.;:;'?.;;~cJ.f.18;:JJ;'I,:1..·:; l~:{tf-}".:<;": ~( 5£1.~1!~;.\';.!;:~~/.:.~,~;Y;~.\);'} "::!"~::l ~·'.;:~~;,l;"?--Jil f~~ ~:o:..:-:: l:c~·.;,~.<,,{;i'.\'~:~"'! 

( '''''~"') ) 
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Infonr~ltion d2v:::10~J\.:..->d. unc10x th:'2 pr(~:.cnt TC1Sk Hill alle):.'? jUc:.s.;:T'.2nts to 1)8 
m:::;JJe on IjIij.t.,.;l.ticns of the fishc_l:Y l"CSOlU'ce ancl tl1G environment. Infor-
rna.tion \vill b~ (~cvelop2d to predict problem areas for corrective action" 
'I'hcsc rer:orts T,'lill ch';.:hasize the need to (Jnticip.Jte prob1ems t€fore 
they oc-ca":2 tOJ difficult to solve or require inordi.n:::tte £u.TJds to correct" 

33 . l\.crIVITTSS })L.~"\J: 

The activit-i ISS of the Task are to establish h3.seline data, both qualitc"1tb.rcly 
and cju2nti.-ul ti'}21y, 0::1 chcrai.cal and microbial (aerobic and anaeTobic) levels 
j~1 the various eler;.ents of the ecosystcrrl (anirr..J.ls f !'"raters f sedirt~2nts) in 
the specific coa.stal areas under consideration, and to e}:amiJ:1(~ the C)1'cli.l"1g 
of man-ir:c1ucui follutant.s (microbial and ChcllLlcal) through the bicn:ass 
with Cllq?ha.sis on (1) concentrations.; of micr(X)rg2lLTISTl.S an::::1 tozicCl.nts 1 

(2) the influence of [.011utants (nutri-tiv2: 2rd ch€rnicaJ.) on microbial 
grolTth ~'J:..1 t:ypes, (3) lricrdoial conversion and ds-gra.dation rnschanisl11S of 
pollutants, ar!j (4) tl:.e s}r:nergistic effects of rnic:rcorg'anisrns cU"lc1 r:ollutal1ts 
on TDariJ18 2nilTDJ.S 3 Basic to the attair:rrr~sJ.t of the objs-ctive is the 
dr- Tnl rr·I~-.L. ··F C::'-l"/,..,i-l-';1:7,C). ,",-,,1 rp "F'; oPt0,,":1 l.~ '·f.Y' '·l~·o . ~""'irl -; ,..-::I Y'I ';-I-i -(:> eVe: 0.c-,. __ 11L. 0 __ SC: __ '::::>_L._~ ...... 2u.~). SL~,--Cl.--,---C n. __ L_'--_."'-~'O cgy _0.;... Uk. rc:ti:-L~. 0..'('1'......).. f .... S..LL~'i)~ 
identific...at:.icn of rrariXLG m.icrob:~:::s ar.d ch2.~i.cal p811ut..a.nts" Il'he developTce.nt 
of baselLne data in the envirOITC':.2nt requires an l8-month cycle of sampling' 
arrl ana.lysis for sp--2-cific arC-:;2S in order to cete2::"rn_:L"'1evaria-tions in. regards 
to time curl season. Qnce idu'lt.ifi€0, specific areas ,;;il1 :be selectal. for 
more in-depth inves-ti.gation s using in--si ill eq ...x.:Yin1entS,. 

Samples for h")tl1 m.icrobiologicc11 cw.d chemical evaluation ,,-Jill be obtainEil 
concurxently froLl those areas listed in ItE:1n 29, Act:ivities and Ellents. 
The field ~l.Drk will con_csntrate on ./cnose areetS that shu:? a rot.entiaJ. 
des:rradation or COl1:t..&rwlation of tIle e.nvll-cr~,:2ntf as evidenced by tbe 
presence of disease a.n::1 abnorrrali ties in an.iITL3.1s, rLorta.Ii ties, unusual 
s(~·dilnents I etc. A:ceas of s2-:;~pling \;7ill be ir:.cludsd for control Pl .. lLfOses .. 
ArWTi.lls selected as t2rg-et species for the Lo:-:g Island Souro area for 
chemical ai'!alysis incll;.de channeled \vheL"L(, flcul1der <It'Jd s-tripz:rl bass" 

J:.1a.terials \ViII l:e e.:c:t"luned for trace rret21s by atcmic absorption sp0"'-.:;tros
copy' an-,:J. neutrC:-l activClt.icn 2._Ilalysis (corrt:.ractu~l effort). In-house 
cap3bil~~tj i.-nclt:_dss 2I1r3.1y:;is for As, AC], Cd, Dri Cu, rIg, !;:n, Ni, Pb and 
Zn~ Potential C29cwili -cy i,\Duld include nIne c:.c1di tiona I elerr:ents. PreSE:..1"}t 
neutron 2..Ct.i\iZLtic~l c2.:.=:.:toilit:i2s incll.:c21\g, Cr, Zn, Sb, Se, Co, fj), }l:n 
C1fki Irq I \·,i th additional cap2bili-ties fo.r eiSiht o-thc..r elenents plus 10 rare 
ew:t,h rr.2ta13. Ic:,c::'-:tlly I C'l.lr:CC'-:l.t r,~2u~1 cu:.alvsis tcchnicuos hOLlId require 

~ --
tllC E'n::t?loJ::--:2nt of U!.e b·.D cmplern2l1tD.i"Y techniques of analysis for 
car[,xlXati \TO PLu~pcses" 

.,:#",,:«,~~{~~!{~ib~2~1~0~~~;~~:2~~;~;~:~;~~l:-;i~f1~~·~~t~t~~st~~~~~},~~~~;,;':;&"l',{C.~ 
Yor}: E.i~<:--,-~--: 1,;ill r:: ir:.:ti.::::.tcc1 in lz,-to :;y 7(~ 2rJ c~2.y I-'-~ 75. [;~~:~~0ct 

restrictioDS \·,'cu1d preclude a rnajor th...rust in this area for the; ClUTcnt 
fiscal yc.:u:. 

r lr-. ~-' f·.; -,-1--; , o-c c"',r . .,..--.·.c:· '. .1-,,-,,-. r 7' 11 1--v- 1~ 1) 1-,,' h .." 1 _( .... mel ..I.C~Il..~C.1 .L _'v,-_,-,J . .LJ_C nucrC~A __ .J ,',l_ L~.Jy J.JlCCLCTILlG-_ ...... , 

2) s~·~ro.-u:'~i~.::;~l 2:·:..l c:Lc.;~~l.l:.c':_jr,J.~-=ilic F·:-:(>:';L'·.~~l:.2..'CS aed J) ch:::u:o.ctcri::.J.ti.cn of 
their c~:r::.u.bili tic:s fer disc~::::c prcduction. 

(73) 

~ 
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lILit..~al our studic:3 1,'.'2-11 be placed on the mcrn1::X2.rs of the 
~ :'-~~'L~::,:,~"J ":1,, ,"', Y2~:.Ci..:::~ 9:::0 If) of l;;;~(;tc; .. ci.dl <:t:C8 jJ(4)I:ic~tcJ.. in clisc(!ses of: fish,~:, "', i,;' .', 

(fLn J~ct) S!::~:<Llf~i (3r:':=~11crc)~i,cn) I ar:d rLJ.n, 2:::; \,:(;11 as tJlC: toxjn 
proJncin9 Clo::.::t:-:-j eli a. Hhcre necessary di~~triLution of fecv.l or9.Jn.i..sms 

~'i 11 l~- c,:::-,:r-to~-'--"-::::;:-;~'l' no') "'" C' .L C.~-" :r:cV'T'-:l ·t-· ... ·,· .-, ..... , ' <"". ~1.' \C> '-c ,]" ~v~ ._ .~ u~.,,_"'--'- Cc..i.l... 1.Lt..: drt"_:a •. ) OL ...:;l:..'''L'·::j~_ con cl .... lJJ1Ll.L.1011 ill -.,O ... L1TI,,_.l1'C.:::.>. _he 

mOl::-pho1cgically uniClUt::; I:)rO~3thccatc lXlcb:::;ria will to used as indicators 
of C(?l:t",'3,.1_n 0DVirof'lT.cnt:ll cG~;dit.iqns l::c"Cause they are easily ide.ntifiecl 
in InB{ed rnicrobi21 r=opulations. 

EV'idenc(:! of previous €:x:r:osu:-cc of mari.l1.e . animals to s,;>Ccific environmenta.l 
l::o.cb::xia \,;-ill b2 e::':2.1Uncd Llsing St~olcgical methcds. 

In addition to field envirOnPlel1t3.1 sb.1dies f support sUldies to establish 
possible n~8Ch2nis-=-:1S idill 1::::2 rerfonl:2f] in the la.toratD1.7 and in 51 tu. 
I · , -"'p "r-::-. • C' ....,.. c-.L ~D'" P ".L.C'~ .J, 'r •• ;-".[l • .....,. l...-.] h:0,-,t· ,-'. ".' 'Ilk--:::, .-;- .' -'d nmtlrL. J.eS~n.-,es o.ga,lT .... ::>L ~., ..... ..L.~CI....Z:..'\..,t eL'iiJ.rc ... .Lo.,~_rrco _ ~'-' eXla \~J .......... J....,.\.;;:: exanune 
in n'u::u:.~ine o.rW1'.a1s tha·t h:l.ve been c:xFOsed. to l--:o11utants a 

The cyclit-:g and p2rsisten.ce of selected h:tivy metals vlill be e2(aminoo in 
marine arlirr.c3.1s after prior e~{"f?Osures ·to kno,. .. n m2tcl.l conce~(ltLations,. 

As sele--ct bact:.e.rial isolat.es are obtzd.ncd frem tJJ.e environment, theJr 
physio1cgical c.h,aracteristics will b2 dete:nnined in order to obtain a 
pror~r lli"rlersL:::'Eding' of tllei...r responses urrle.r (;;nvironIrental corm tions 
al'ld their effects on narine anirnals; 

In part! the latex rre..ntionsd act.i..vities \vil1 be a ccop2Tative effort 
VJ.ith OL~2r Task 2cti "'Ii ties ~'.!i t.1-lln the Ce.."ltex:" 

34" MILESTONES: 

The HLileston.2s of this Task are reached. \,,7hen info.J:Jn--3.tion has L"'€e...11 
devel.cp8::1 to pralict (1) the effect of rnicrobial wv:d cLsmcal pollutants 
C~~Q""'" -F',.... ~C''''''.; ... ·I- c . f t'·"'r:-:. ..ci C'~lC"'- ~ ('J) t' ,;;:::" ';:::.'''''-·-;::)rl~ . ..!-·" .0:: +-1,0 f' c' 0,' '-'l:-,t.:::,-,lJ...l\"'~ ~l:'~::.cl-::) 0 LJ,~ .L~~1J..,-.. 7f ..... n ... ~ G'~':::J.1.c. ____ 3.Ll ....... :1 0.1. ,_,,~ ~J.~nL_,les 

envi:ro:c:ment for future h21"\l2st, 2nd (3) viability of b'le arrin:als after 
eA"fOsu:ce to specific chemical arld microbial pol1.utarits;O 

rrang-ible evidence of the rrLi_l~stones v:euld include data reports, published 
rerorts :::l~"d c::vnf-'nosic of d-.:;·t2 an,-l rpryW-ts in+'o co:r0re1--,{V~C';v~ -:;->-laces - i..~ - I G.l_ )",.,J_ ....... 0....- ......... _.;..1 ........ ~ - _..... -~ ........ - \.- ~ -.L • _ .. _t _J....l_ ....... C· .. L- .;:) 

and guides useful to envirOrrD.2..11tal r..arl3.gers, the fishing itxlusrry and 
sports fishern'.en 9 

35" I~lPACT OF T;\SI< AT;c.~·rEN"TI\TICN; 

The curre.nt Tas;( is such tl1at jJ1crc..1.sed fur~dir:.g \\rill .result:..in increased 
speed of anc.llysis ar.J. an iI'iCrc.asein 'Chc nurr'Jx:rs of s21rcples that. can D::;' 
i:estc::-J. 

i~~~ ~~ ')i JT;~:; ;;1;~~~;";·j~~~1~~ ;_;;~ y.;~~,~:-> !:._~t??~~ f,-:~>:{ :f~\':.;-~j :;~,,; t":& )~~t~Z' {;}.~~~::Y.:,..:~J' .. ~.::~,"~~~~:: -~·~-i~.cJ.~t,~ ;4r;;:;4~~~;~-.:¥, .. -::::~~j~.~~ ~:J'~':'; ~~'~~~i,!';'~ ~.~ '-~ .. ~::.~ ~11~~~p:Jj-~~;;; '.~~1:"~~':~:~~-~·.~ 
(:1) IY 75 - lrr"r~,;-1c(:-d flr rlc r,:('ul,--; ;"'TQ'\(:lcn r.n C ,'7) for t'.,..,.....···\C' or -/)"11 tic~'J.l 

. r 'r=~llt:.:::~~~s to- t.;~~;~;~:.J: i~.~~.~' ~ r:; ,;~ 'l~~:.i:-cc:~~;Lor~s: ot~:::~ r~i.c~~~~i.31 ~r~cs, 
etc. I 2S \;:.211 GS allc; .. ' rrDrc riJpid ar;cl Sl.::'28~fic idcntific..l.t:ion Dr£.1 

""L~ -~' ~-,..l- f n ;::,.. ~'1""'1 .... ') . qua... LIlC.....tL-.lvn 0 .... ..:.:.,P __ ,_ll;.,S. 

(b) F'Y 76 (BY +1) as al:ove~ 

(c) FY 77 (BY +2) as aLeNe. 

~ 



36. f{'\CI:-UL> DX:L;;r'~~7r/\rr.l0:T: 

~ ) ..... ~ ;':,,':.-::,",\r~:" ~ J .. \-:\ ~ 

-I, 

.. w_ ... · .. ~~ ..... f~ ..... ~ ..... :.;-,~"" .... :' .... : P"~"',c ,~-", ,;:. .... t ~lt~,.r .. ........ , ...... ;:- •• ~~ .. _~~.:. :'-~"_ .. ""};: '!.r ~~~II. ••• tt.;~~""::'~t""! .. "':~'''~:;y'''':'T.!'").).::...~:.::,;, .. ;.t~::''/''·'':-:-:.:'.:~·~'':''::;~ .. '1...!:_. ~"\_'~"'~:~ 

(a) 'I: CC'ntC'l.~ O:'r"..tc;:-:~i.r;,J.nts F:cr0rt 1':0 .. 5 - 1972. 
2. C(:::l1tCl~' CcntZ:.i'lLinants F.cport" In prcEXL.ration" 
3.. P.hysiolcgical 1~::3f.X)ns8 of cunner to CaclmiuTrl. In Press" 

(b) !J;he present Irask relates to those of ot:hcr agencies. It dces not 
c'Onflict but is ccn:plCi1:2nL--rr-y vlith othC:.'Y 2ctivites since the 1\J.sk is 
conceD1ecl \'lith a.reus of the rnid-Atl2.ntic region .. 

(c) CLrrrent 'rask Cell be pe.rform2(} 1lr,,der curre..n:t: legislation .. 

(d) 1'.J1 Env.ironm2..L'1wl Impact Stat:anent will not be re..]Uirecl for the 
current ~rask & 

) 

~. 
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U~....J.:".',-rf";'fr;1.111 \../1 "_f\l,..1- r-"'.i .. )~_,t_'r r"/\f.-I".:'" 

11A1IOi'!!,L. OCCI\r:lc.: f\:'lD ;q ;,fY,f,t!l [de I\VAI'jl~THf\'rlC,t1 1 II 
_1... =,J 

(I! --7 J) • 

tV;\FS T ;\Sl( D~:VELO?:\ rr PLA!~ DATe f'UlYAfiFO 
T,\'- '-'''1tcY'~ 20 1 

(50<': [),}taiicd lr;::;'rl.lctions) .A"?CU1< .l\..:-J.. f-

(Submit fj',/6 c.:::pic:; by Jim, 2, /97·1.) 

TO; Dir.ccco[, ;\!:1ttOr:.1l ,\1:lrir:e 
Fisheries Service, ATTN: FxS 
l\I:1tion:d Occ,tflic and 
i\tl1!osnlleric :h:lministr:Hion 
WZ\shi~6wn) U.C. 20235 

F,\\C's ~ ::;:Jbr,~i( :1 ser:U,HC T,le-\.: Dcvci<Jrl'\L'flt Pbn for (,~lcb L1Sk rJq~innin~~, continull1t:, ,l, 
ending in FY 197.1, FY 1975, or F)' 197G.':'Yct:d funJin,r; in c'lcl~catcgory muse equal yOU( 

PEU specific to1.:d funding guidance. Rcimbl.!r5~lble funds are 0Zi''t t.o be min,slcd wich 
gppropriatcd funds 00 any prol;rarnrn:nlc TDP; SCpM,lte TDP's must be prepared. Submit 

one Support TDP itemizing the ::lIJmin:stf.1tivc support cost (~bna,;;crncnt Fund) for the r:--1C. 

2:~'~';'~~~;;;--- I ~:-~'~C~VE -coos: ~~~-;:;; (1'0-;; CO~Pk!:d on I}' by F,UC1s-r;;,\C 
-... .. ----..... --, ... ~ . -...., L Emil N.HFS Hdqrs.) 

I NMFS HDQf\S. j 

I Iv.::~-012-76-IE·-A IV-'A-~ 5 

.---------------.------~--------------------- I 
Dp~)Y''; ng 0+= ~lY\/.:)l' r'ato-r -- ("'''r'Tar-'l' sn~r I L\$~Cu.._L. L. J..£,-t. \.... L VJ:; _ 1 ~ i 

5. TASK NUMaEr~ 6. TASK TITL.E 
Contaminant J\nalysis 

2818P5 

7. OF{GA~IZATION CODE 

I 
8. ORG ANI ZATION TI TL E (J?esp0risibJe for oxecu/ion of this task) r 9, PRI N CI PL E LOC-.-,\-T-IO-'-N~~-_--J 

, l ' 1 .. \·~t .. 'J+=: d ' ~f"" I F33000 Ex1-Jerlmenta BlO_D'91' InV5~stl9at~ons ,JHi .Lorr Lao.. C(~:{liL! 

OGJECT CLASS I'-;r CU-~;Ef'I-Y[AR Fr...l;~7i-=-J- BUDGET YE~~y-Y 1'll,?..I--1 BUDGET YEAR + 1 FY Ef~_J 
Lines 10-19. Enler all doiInr "'/Jlues £/s::: I II I ill 

thOUSl:..!-lds vnd tenths of .J TARGET TARGET , TAF-(GET i 
. tllouSllnd,;, Ill. !,L.LOWANCE !NCREf\SE l ALLOWANCE I INCREASE I ALLOWANCE It1CREA.SE i .. 

Lines 22,,23. Enter as. []Jan-years and I 8 A B _ C D E F 1 

::~:~~tO~:::'-"'~-= !:~-. __ -i-
18 921 __ =1 

J[11C:lClOnS, 12. Re.n~s" CornmUfllC:l(lOnS, 121 J r- I I 
UtIlItIeS I I . 1 

13. Comrac[s 
_, -+.-:;-.1------ ----+- I -i------~-----

~F~~:' b:b::~~'ed) I ~.: !I _____ ._. Grams 0 

14. Supplies ~3 6.8 2.8 
! ----------~' 

.~prTIent 154 2,.0 ----.----f---.-----{ 

a led. cost of all other direct 9" O. ~7. 5 '1 6 0 

lS. Capital Equ 

l6, Ocher (E:;tim 

cost 01 Included above.) .. 

-------------------------------- - . --------.+---------~ 
.7. Total Dlrcc 

(Add lines 10 

t Funds • 
throu{;h 16 above.) 142 .. 7nt. . 126 .. 3 100 ~ 8 

---------- -. . -.!-------f-----.......-; 

;t 59.1 55.2 45.0 I 
,- --f----. ~ 1-'-----1 ,8. Support Cos 

.9. Toral Fund 
(Add lines 17 

'0. Positions, 
(i'lumber I.lppli 

___ .C07"_~!~~ 

~l. Positions, 
(Nur:;bcr ~lppIi 

2. Mo.n-ye;:us, 

3. :-,f;:ln-y c;trs, 

4. Rcimbl![sab 
(Rc ir:llJ'.J,s[)I,le 

. " 201~ 8 181,.5 1450 8 ~. 
a Co.) _ . I 

'11-. c~e. p~rr:anenc 7 7 5 ~ -.': ,!e ta thIS ""O,e Also, 
F0r-;]132-1·.!;.) - --'l 
ner ~.' 2 2 2' f 
lIe to thiS Toc;k) j 

'n~3nent 5.0 4.4 1.6 I -I 
---{;}... 1'------1 
her \, 1.2 1.2 _ ,,8 t-._--I 
SUFport . \ J 

2:C'cm e nts 0111.,) 1 _ ',; , ______ ! 
5. OFFICIAL PREPARING REPORT ($if-:tllltuw) 

[

6. CENTER O .. IRECTOR OR OESIGI·J/>,TEO REPHESENTATI'/E (Si~')I. -

o jJ /J //,:l L_ I' ~,\,r-(, {j. /V--{-C:/0'v'v 

17(1. --4-~~~---~----_~. __ ~i 
V 

f
J
) ... /, . -/i.r.. I!) :~_/ {vrjl ~.,? / j (:,.'1'1./ v:.) 

----------------------------_.--------
OAA Fen,., J.>l.:~ (11·7:1) 
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I 1;\ Dove loping eLl I i'uri::: mcrhod 1/- --... -~ '<..1 i ! I: I I : ~ I I t 

;, 
;.{ 

t; 

2 

3 

-4 

5 

6 

7 

8 
9 
10 

I! 

jJ 
. !. 

I I~ I' !. ,,) J I I 

, forthesurFclom ! i! I 1 I I tIt 11 I; II 
, I I J I' I I I . I 

j\ . D8velopi~.ig culi'ure mel-hod I;, 1 . I Iii I t 

I 
for a nlcrine crab !-,--·-{-----r-- --------'!-~-I--r---r--l----1 'f. I. 

A Developi~9 cultui'e rnefhod I: I ~_~ _L_· _L! J fit I ! 
1 f • r· r· I r 'f, r t I t __ -!---T-~1 
f oramUllneTltlTlSn :! ! : : ~ 1"'1 
: • • ; : I I i 1 ; r ; : 

A 1 ()-:-:one gas deourarlon of '. ,I I !! i; " ; i 
I I I L 'f , I' • I l \ :' , I ," , 1 'f~· 1 *' J r 1 ----1 !, I I) • 1 : 

~cn~G. yc;,c s;-;.?llr:Sil pOisons IR=---~' ---I -r- 11--.1
I
f-! I I I U'! i 

In blVCI ves I I I l ~ 
A Prophylacric T;eatmenrs of 1- j \ ___ +_1 L~' ,j 

'mprave warer " r I -r-' ,-.--- , 
A I Se'awal~r sterilization to killl I I· I . I ! I I I I. 

I pa1-hogensand sex produci-s Il 1 I .. { 1"~ \1 ' __ ILH--~J-L-7! 
from 8.')XOi·ic species held in 'j I I I I : I I 
l'he !oboratory I I I I Iii .·1 i I 

A I Testing the bio logi cal effectsl II I 11 I I I 
~f crude and refined oil ~rcr I 1Y,~--t-l--~~ 
a~ci's decor:lposed by n~orl n1 I I I I I I I I I 
rn,croorgonlSrns on mClnne I I J I I.! " 
anIma Is I I I I I! II! I l 

Surf clam cu Iture me';-hod I :X, I 1 f I ! 
~/\Clrine crab cu Ilure method I I II l l I ;<" f t 
en --I j 11 e he() f men r foci ii r y' I· I I. . f { I 

for sterilizing seowai·er I I I f 1'\ ! I 
Effects of ozone disinfected I ,I .! I! lIt I 

seawater on modne ! I X l ,j I ~. t . i 
organisms I! f t 1 ' 

She !lfish clepum:·ion process i I! I 
• I" • I ! v' I l I 

uSIng o::::one gas to e liI)!'- I . I ,f\' i ~ 
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_____________ I_LEYr:.L (If no lncumocl1!, emt",. flVtJcllnt") 

NAME Of INCU,I.-\B [NT 

Fishery Biologist (Research) 
Fishel.Y Biolcgist 
F:ishery Biologist 

S-'cudent Trainee (Biological Science) 
St.udent Trainee (Biological Science) 

13~-5 

9-3 
7--3 

I 

Landers, Warren 
Rllc:des; Jr .. , Ed/lin 
Cable 1 Wa:yne 

3-1 !Bobran'f Charles 
5--1 I CrouchJ Gene 
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o. STAT[!.',!:~n Of- NEED 
1. TASr~ OUT PUT 

a. S if, n ifi(~ rl( Oue puc 
b. l'cfn\lll.1tion Criteria 

2. nCHEFITS 
J. ACTIViTY PLAI'! 
I., MILESTOdCS 

35. 1M PACT OF T AS K AUG,l.,~E NTA TiON 
a. Current Yenr 
b. E\lldcct YeM 
c. fluJrt'c Year + 

36. [I,ACK·UP DOCU,',\E~ITATiO~~ 
a. lkl,1il Document.HioD (l)ro'~ld" one Or.>n("'flce <fot'JcrJrllon.) 
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30. Sio-rcment of Ne2d: 

The corli-inuol in~roduction of oollu"l-anl"s inro the marine environrnenr has become a 
I 

problem of moior concern to marine biologists and others who recognize the vulnerability 

of marine comrnunit-jes to the effects of these contorninanrs" VVithin a species.r the stages 

of c!e'lelopmenr m:)sr sensitive to their environrnenr are usually The embr-yonic Gnd larval; 

consequenj-Jy I it is here f-hof the most seri ous (Jnd far--reClch ing damage occurs 1 not on Iy 
J 

1-0 the young organisms directly but also to the continuity of the odu!t popuJotions which 

they represent.. The aquatic environment is a re$o~!rce with a number of competing users, 

many" of whom alter th~ environment to the delTiment of the I jving marine resource" The 

efFects of these" chanoes on the resource animals must- be undersf'ood and if' is necessary i-o v , 

r2Clf these animals in The laboratoty yeor-round in order TO provide the researcher the 

necessary material wiTh which he con fully reach this understanding. 

The intent.of this Task is to develop laborer-ory techniques for maintaining adult 

rnorine organ isms and reari ng the em~ryos I larvae and iuven i les of these an ima Is 1 from one 

generation to the next if possible, in i"he laboratory. These life sl-ud.ies investigations \-vill 

be direct-ed i-oward the specific problem of providing bioass~y researchers with moteriaf for 

studying the effect of environmental pollution on living resources., This knowledge will 

no'[ only provide supp::nt f:Jr the review of Environmenral Impact Statemenrs and improve 

our understanding of marine ecosystems, but will provide inFormat-ion usable in developing 

State/Federal monagement agreements for specific orgoni-sms., 

.(1 CJ J 

~ 
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It is absoluh:::ly csscnf-iol thor this v/ork be conducted if emy further bioassay work is 

to be cOlltinued on the ernbyonic and larvol stages of marine organisms at the fAJ\CFC/,\t\ilford 

Loborarory. The .only continuous, year-round culhJfe sysrems I·hat now exist are forrhe 

oysrer 1 Cross..?s j-reo ~ i rg in i co r ond th e hard c lam I fy1ercenari a mercenorio 0 A II other 

b;D~ls::;ay work bein9 conduc~cd in the U. S. by Stote ... academic and Federa! groups is 

depencbnt on obraining embryonic and larval 1toges during the normal reproductive period' 

of the organism and is thus hophClzard and seasonal both in workload and results. In 

addition, wif-h rare exceptions, methodology for rearing organisms from one generation 

to the next isobsent even though 'rhe eoriy developmental s1-oges may be reodily Clvaiiabfe", 

310 Task Outp~t$ (SpecificL= 

a) Determine the reproductive habits and early development of ecologically C1nd/ 

or commericaJly irnportanr species in the New York Bight about which little is known" 

These studies \vill ccnf'inue for 8-10 yeors .. Criteria for Task termination is the develop-

m8nt of techniques for maintaining, .conditioning! spawning and rearing a variety of 

ecologically and/or commerica!ly important marine organisms in the loboratory~ 

b) Creaf'e in the laboral'ory environments in which various marine organisms can be 

spawned and their life stoges reared in g80d physiological condit!on o These studies will 

conHnue for 8-10 yeers. Crit.crio for Task terminotion will be such Hrne as techniques 

are developed for a variety of ecologically and/or commerically important species .. 

c) Study water qualily and the eFfects of deleterious materials in the water on i'hc 

well-being of all classes of organisms being reared. This must accompany the life hiSTory 

sfudiE:S jf dependClble Cll Ifurc method:> ore to be deve loped.. These studies wi II continue 

for 8-10 yeClrs concurrently yvirh C. Ie 0 0 one! b. above" 

,-."<~".w.,.~-._,,~.".(<. ;? 0/ '.' '-",Yo"""'"",,'"> "·c·' "'-"',.,"~-"-'c'~-"'" 
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d) Srudy the susceotibiliiv of ol! sQecies selected to disease in the unnal'urcd , ,I f .... 

environment in the !c~)rClt~ry Clnd dove lop conrro Is for these diseases" The sj"udies 

wi II coni"inue for' 8-10 years concurrent Iy ,<vlth C. La. and b .. above. 

32. Benefits: 

The know!edge fjoi:1eci from these 2xperirnents wil! allow us to assess the darnage 

caused by po llutan~-s on marIne clrganisms by providing the methodo logy for contra lied 
\ 

.J 

studies" \Ve will leem more about the life histories of marine organisms in f-he hJew 

York Bight \vhich is essential in developing State/Federal management agreement·s for 

specific organisms" The knowledge gained \vill also aid in the development of aquaculture. 

\Vater quality sludies will improve the cuIhne environment and increase the survival and 

growth of laborcd-oly~·reared organ isms. 

33" Acf"ivities Plan! 

Standard methods avoi !able at this laboratory cmd in the literaf-ure Vvi II be used in an 

attempt to culture estuarine and offshore marine species o It is apparent{ however, that 

in SOme cases these methods wi II have to be modified and/or new technica I approaches 

cleve loped. Since so little is known aboul' rearing marine orgonisms on a continuo! basis 

throughout the year in the laboratory, the function of this Task is '!-o develop the fechnical 

approach for a voriety of animols representing a nur~ber of ecological niches .. 

To improve \vater quality/different methods of seawater disinfection will be used such 

as ozone gas, anHbio~icsr and selective ultrafiltration ... Trace metal 'analysis, vitamin 

assays, cmd organic ma~j-er tesTS will be performed on treated woters. In conjunction, 

fJenel"ic 1 biochemical, ond physi:JlogicaJ tesrs will determine any adverse effects such 

treal'cd water moy have 8ver long-term use. 

( "/'(,9/·) 
t- t) 
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34 n l'ili lcstones: 

Development of 0 method for rearing oil sToges in the lifc~history of the surf clam, 

~~ Soisu!u soliclissirna, a comrnerically vCfluoble species represenrative of bivalve communities _L-__ ._______ , 

in the open coasted \vaters of the IV1iddie Atlantic Bight- .. 

Dcvelopmenj- of Cl (;']erhod for reoring Cl!l steges in the liL:;-hisfory of a morine crob .. 

Det-ermination of the effects of ozone-sf-eri lized seowater onselected marine 

organisms. 

Deve lopment of a method for steri ! izi n9. large Va lumes of seawai-er conto rilIng mo I tusk 

parhogens before if- is discharged to the wild~ 

Development of ozone gas depuration of pC1foly-ric shellfish poisons incontominai-ed 

rno llusks" 

350 Impact of Tosk Augrneni-oi"ion: 

N/A 

36" B?ck-up D8cumentaf"ion, ~.?gi$larive Program and Environmental rmpac~ 

0) Informal Report No .. 3 - Wliddle j-\tlontic (oos1'ol Fisheries Center, NMFS - A 

prov)sed five-year study of biological and chemica! boselines and effects of environment'ol 

changes on marine organisms in the l'-J8'v'1 York BighL 

fnformal Report No.4 - /v\iddie Atlantic Coostal Fisheries Center r ~ltv\FS - fnvesti-

goHon Summories ,- J-\ summory of research in on-·goi'ng programs with in the l\~iddle Atlon'tic 

Coasta I F isheri es Center. 

Informed Reporr N8" 5 - /v\iddle Atlantic Coosi-ol Fisheries Center r ~IMFS -

C;:)opcrative study of conl-arninonl-s in Ihe coastal environment Gnd their eHecrs on living 

marine resources: Summory Report I 1971-1972 ~ 

! I;) J l 
~ I...! J~ ... 



i 
"" ~
 

i" .... \.......l 
E

 
'" 

"j 
2 

I 
'. , 

! 
u") 

~
-
{
 

1. •• -
0 

1 
0 

Q~ 
If)

 

~
 

, 
Q

) 

L--' 
i 

« 
4

-
! 

'0"" I 
V

)
 

t'2 
~
 

L
U

 

~
 

G
) 

C
; 

~
 

>
 

,1
\ 

<
 

C
 

V
 

,
,
~
 

:J 
G

) 
« 

<" 
0 

I
i
 

V
) 

~
 

CL.. 
'...J 

:::> 
r"~ 

Z
 

0 1
-

(}) 
0 

_c 
>

 
.:-

L
i-

0 
0 

V
)
 

l
-

e 
~
j
 

k
_

 
V

)
 

Q
') 

C
 

0 C
 

0 
G

 
2 

-.;:.-

<
: 

0 

E
 

4
-0 

0 
O

J 
.. ..-, 

I_
 

v) 
c 

~; 

c: 
0 
(i) 

... 
~
 

-C
 

C
 

U
 

0 
f.l'} 

I
-

V
J 

.... -
. 

(
)
 

-
'-C

 
U

 
[)

 
:::) 

V
J 

«::{ 
Q

) 
C

 

l
-

4
-

Q
 

L
. 

n 

>'" 
(
L

 
C'.<.. 

_
0

 
:::> 

C
) 

V
l 

-
!
-

..-D
 

C
 

E
 

2 
'-

U
 

a Q
.. 

a 
g-

(D 
V

i 
V

I 

----D 



~, 1 ,I C S~ T 'l;' ['\ r: \ / r: f'--------... · .. ·--~·..!·------·-··-----{ 
j',/·d , i\ .n .. iLl!. DATE:. Pid' f·Ji\HCO ! 

(5 C"e De:ttti led lnst wet ions) II D(~r'(.i'1·,!·'(':r:· ')0 J 0'/' J.> ! 
. ....~ ~~ • J" Ll __ -.....~ _ L ! .J....... ~ 

t><'I_ .. __ ... 't... __ .. ", __ -'!.~ ___ ~ ______ ~_,_..-..... .... .,....~ ........... _""""It._ ........... ",~. ____ ..... _~-... __ . ___ ....... _ ....... _"'_T_~ __ ~ ..... _ ....... _____ . ~.-.-.-i-..~~"" ___ ,_-"",,,,,,,_-,,,,,,,,,,,",,_ ... ___ ..... ,,,,..-.: __ ~l 

(Submit fivo capjt:.~ by Jan, 2, 1974.) 

["0: 

I j 
,c()ntinui:i:~. Ll[ 1 FMC's - Submit.:1 o;cp.lr:ltC 'L1,;J,~ Dc.:vclof'f:1.CfIt PLin for c;,ch c\~~k 

ending in FY 197'1, FY 1975, or FY 197G::'Toral funding in cae catcger), musr (:qll~d ','our I 
FxSI PED Sf'CC1IiC t(,t~-.t funJirH' £cuid,1I1Ce. Reinlburs;l.ble funds :lre to be minlded 'with ! 

~, c., • • I 

Djrcctor, :.,r:Hion:d :'brine 
Fi>;ilcries ::crvicc, ;\TT~\: 
National Occ:tnic and 
Atmospheric A.dmlniscl·.1tion 
V;'ashington, D.C. :::0235 

appropriar.cd funds on .1n), proJ.~r:Hni1l:Hic TDP; separate TDP':; rnll~;t be prepMcd. Submit ! 
one Support TDP itcmizin,; (he administrzltivl~ suppOrt cose (;"Lw;}<'cmcor Fund) for tbe FMC.! 

c . 0 I 

~.~~:~~;;;--·-·------E-;;-; 8-~C:;:;;;~;-;;J f1 '-;;;-(;:;-;;:;-;:;;~;;:-;'r F.;' C' ,17;:;c------r;:;;;;;~1 0 Q R S. '-~-i 
and ,Y:rJFS HrJqrs.) I 

I'7IC-O 13-76-IS-A I tV-A-2 . . 14 I 
: TAS)<NUM~- 6. TASK TiTLE .. -------------------1 

I 
2818P6. --1 Pollutants & Ph~{toplaJ1k'ton Focd-Cha:in Spec.ies I 

• ORGANtZATIO~-CODE' j·8. ORGf-.NIZATION T.ITLE(Rt~Sponsibtc [orextJculion oithis task) ,L 9. PRHlCIPLE LOCATION --"-I 
F33300 . I &rr--v::>r.irT!en·I-;'11 Bl' oloqy Tl",,\TDC'·t-l' Cf':'1·t·;O.,·lS \ . r~ty I SIC!I(~ I 

, '-1:-''--'- t. ,,-c.. - .I _ - L c,,:> ~ ..r 0 ' -L .L C, < ' 1 c ---d L'~ 1_. C-,··~ _ I 
./ L 'Jl LOL, .,:.li.J ~ (JllJ 1. -. --~. ---"' .... ~---...- ...." ..... _----

08JECT CLASS 
,ines 10-19. Enter all do!lar Vllbcs as 

Ihousc:::ds end tenths of .[ _1 I TARGET I I TAF~GET f TARGET I i 
. , lhouS'Hlds. I Q ALLOWANCE INCf(EASE A.LLOWANCE INCREASE ALl_OW/\i'lCE I INCREASE j' 

.fnes 22-23. Ent~r oS,man-yeors r:md 18 A !1 C . D E F 

.O.~T-~-ta--;~O~:':::"2'!-' -,-'~-P Il';1~--5-0-3-6--I-~'~" --·--'-J;:>'-_,-.7-· - -. -----.-~-~3-0-~-8-r--j 

~-. Tr-ave~-=----=-____ ~-~=iJ=L-_ ·-~·7_-h---~ .. -. ~=-,,-5 -,--- =---'~f,==-=1 
2. Rc,[)~s., Communications, t'2l +. . I 

UtdJ.tIes s 

3. Contracts ri (To be lei) 51. 'j -·r------i -- 1521 I I! 
Granes [.J (Funds obligated) 

.-----.. --.--------~-----. 

1
1s~ __ .. -- . ----l--- t -_ --t----I 
531 1.1. J. _08 e ~ I i 

S. Capital Equipmcnt---~----- 54J--- r----- --/--1 
6.0. th~-;-(EStilT.::;=~~;I other direct f 4.5. I II 3.4 r - 2.3 -~'i 

4. Supplies 

CO;ft not included aboY'e.) I ____________________ ______ ___ _____ -_ .. --.1 

7. Total Direct Funds 5609 47,,4 33 .. 9 I 
(Add lines 10 through 16 abOVe.) . 

8.S:'~OSt . -1_24.6_~ 21.0_ -, 15~ --~ 
9. Tot:d Funds ,. ~-I- 81,,5 68&4 48.9 ! 

(Add lines 17 ;;Jnd 18.) -----l 
O. Posicion.'>, I,'ull-ti-;le pc~nt 1---2--- 2 2 -I 

(/\"L=Oer 8;,[Jjir;eble to this T{lSk. 'Also, I ~ , 
CO;;-;~)[,-~!e "I;t) 4 .\ For:n 3]"1.!.·!"";.) 

1. p~~~'ic i on~~Otl.~~-r -~--- ---:----r"-- 2----'---.-,-- ---2--"·-I---~'·-----2 -1 
(Num':u:r l1ppii;;;ohio to thiS, TD:~~_) ___ . __ ~ ________ ------L.-----

r
------- _______ ~ 

,. I I i 
2. l'-fan~re3rs, Pe[m3ne!~C 1.6 I 1. ~ 2 ,,8 I --\,.,--- --- ['--I -.---- -----~-f 
3. Man~years, Other __ \_--______________ ~~~__ __~__ ---lL---.-2-~---------1 
4. He i:~lburs,-lble Support ' L . I I 
. ml'.!2iJU~:..~::.::::.:.:cnls_:nl.',) / __ ,~ ____ .. .,-.'--.---.-~-.... --~ ... J 
>. OFFICIAL PREPARING Rf-":PORT (Sl~twturo) 26. COrTER DIRECTOR Oi" DESIGNATED REpm~SENTATIVE (Si:;i.) I 

0Ie)/"x? -j(CLIl.t,/).J . . 0 ,j" P J./ttt-:' (/ (0 .~:~) . l~< v v vL ,-t.. /Y ---__ . __ ~. _____ ~. __ . _____ ~_~_. ____ ~ .. ~-("L. _____ . ______ . . ______ .-~--------~ 
OAA :·o;;~., 3.>1·\A (11·7]) ! / 

\./ 



. ~ .. - --' 

~! 7 . ,!.... i <~ ,n :\.G-Ol:>,-,!u·-'IJ~;-A '1', t;;' ::. ':.,\; :'::: ~> __ : :::,\ :i~' ,-. I~' ':' 

~. :-J ,.' ;.!. : 

·-----------.----,----.----.-.------.---.. --------.. ---···--····--:--:~-\~·-~-·-::-·T·-·-:-·-;~!-:~~·-~·~j-:~~--~~';·-~~-r?T·-4i ~',\~. S ~-------.-..... 

~~l:~c_!~:~_=~~:~\;~~~i:E~~~l~-~~==:~~-=-]FE~1~:_~~F:~rpt~ilii=ffPtT7tD-F-~~u--~--
l~ I i\ ~ l·hinT.o:rn.lK:e of ClLlttu'G ! 1_'JI ___ ~-J_~--~-I--.I!--2...-..-1.--i---L-!---IL;. i . 
I;. !" 't I : I I t ~ ---r-, "I' 

,~, ? ; I ; (~:~;l~~:~O~: ~.~ c. j / i !! i i ! I : '+ 
-";' ...... " ; A 11,~.lnt""'U..lrLV OL £,aso ! \-j- il" L_----r - I-1-r-!--I-i t-I-7, 

1 ! C ttL t m' e I: I . I" I I iii II'! 
I : i L lot Ii I 

3~ A 11iL1.critional Bioci1emi.stry l ,(-1----: -j I I ! ; I t'--+-i-1 j' ,; ,~, I I I ! I I J; 
I I I I !, I I ;. ; 1 

, '\'" . .. 1 D' • 1 i L' Ii: It: I i ~ :, ill 
a J.IUl~r_Lt,lQ:F1. .J,.nJ;::ao_offf II fj -i -I--\-r-rl-f,--I~I-'t;--J;-! } I 
'l (,'IT-\.. 0] ooy h ,I -' t I ! 
l \ J J v - <Jv --l-f't-] I -- -1-- -, --- j ._- '. 

E I Effects of J.!et2bolltes I : I" I' I ,I i I 
ion Phytoplctnkton Growth I : I X I· II 1 I 'I 

I ! I I ! I 
E I Effects of Cf.r[;Clnic I I ! 'I . J 

1~' . t ' ! I ! I I 'I on 'JUGr~l lon;;· I: ;, 
1 ! I 
I I! 
I ,! i 

LH 

5~ 

6" 

7& 

I ! I I 'I I 

Ii I I I I I! I I 

I
' I ! I I I I I I 

: ! I ! I I' I 
I I i I Ii! I 
I I i I I I I, I I" 

! I I I I I I I I 

! i I I I!! I I I ; I I I I I I I ~ 

___ l_1 ____ . ___ . __ ~I __ .I __ IJ_lllLl1l1l-_. 
29. CTjT Y.~t.?~ CC?·~t·L~::I'ITS: 

C!Jt·1Tlir[JS i:.rr s!· .. r·~~: L;~V~~I.J 

Ii! C~ ;~.~ ,": S ~: r:: ? /1 
j'.;:.:n~:T LG~'r o:~' % ----_ .. _--. 
TLl~.i·iT. t:_:_T~CH 

~>.:'~<r··~~~~~~; : 

Ii; "') 
( ~j ~~/ 



I (\1~·73) /'iATfOr-!l,L (lCCMllC I\f-J{J .'\It.10sr'H PiC ADWN!5TFU\TIOt'1 I 1 ~~ I t:'< ~r~ ~ (ii ,:~l (~D\\ _ ,-,,.. r)t '~\I 1 ____ ~ ____ J_~_:~" .. _ 
I I .,) I },Jl\ ... 1- .,'; I-I I i ,nt\, rrofJ NU/,-\,-jEf1 

I ') P F U i I _ T I ) 4 C n 1-: r,~ .. I. i. ~ f '- -, ; T p n <: ! T I 01-.' S I I ~.f. "'¥"-'-' '''''~ I ;..,.".,,/\,1)"1'\ I • '--'.,J p, J1 ! j'\',\hr_n'I')_~7{~---rr;'-~1 
l-¥~-.'"--------~-~ .... -----~~--~.~-._~ .. ____ ... ____ .~ __ ~_,,~_ .. __ ~ __ , __ ~ ___ .~~_~l::::,~'::":~_f '-_' _~~:~~""._ 

l 
Rdcft.'IlCC ;':0,\/'1- 1'o:m 32--1<11\ Item :ZOo Idem .:111 Eull-eime permanent posicion:> rc:hccd to tiltS Task for 
(he bu(~r.cc ye,H only. Do noc include ~UpPMC perso,Hlt:J; (;1ey should nppeM in the apf'l"opriact: support Ta'>k 
Devc IOrmellc p 1,1r1. 

-------~--'---~--·-----'--~~~--l~:-.. r~·-~--·-·:': E 0 F 1~;UMB E NT .. -----·---~/~ ~;~~I··J~ 

I POSITION Tl~·Lf."L SP['H LE V E (If no Illcumbenl, ;;nto! "Vncant") . 
1 HI:' -1 _= __ ~--"':"~""""'~'~h~ ___ ~ __ ""," __ ...... ~_=· ____ ,. _____ h"~_~""_._""""""""""-"",,,.,, ....... .,. •• _" ... __ -.~_ .... ~_--..,~_l""'" ~ ___ ......,._~ ___ -... __ .. ",~ __ ~ __ ..... __ .... ~",--.. .. 

~scar~h t lic:robiolcxJist . I 1~-4 I UkelE~s" na.~enna , 50 
l\'hcrobJ.olo;p_st ! 1-1 Rose f ~'llllJ_(JIn 60 

... ,~. 

'~~E~~lJin 8x10~ PJper. rJ~nriiy ~Page~~£es;~-t'TD1) ~pper~~~ each of [he 
{ollowing items, idcnrifyifl8 by number. If iu.:m is noC ~!,plic,,_blc, so indicZtr.c by entering "1\/\": 

30. STATE/,I,::tlT OF /":EED 35. IMPACT OF TASK AUGMENTATION 
3 J. T /, 5 K 0 U T PUT n. C U[ r t:: n t Ye;1 r 

i1. Si,r;lJiiic;lllt Outpuc b. Budi'.ec Ye8r 
b. T('fn:in;niofl Criterin c. fludi'l'r YC';:l.r t-

32. f\ [ 11 ;:: FIT S 36. B A C r~ : U P DOC U ,I, \ E N TAT ION 
D. J\CTIVITY PLAN n.[lc(.l[! l)oculI1Cnt,Hlon (Provide 01\(1 8on(~nc" c/ltflct/pt/on.) 

II.. ,l,IIlESTOiJr:S 1<::<) \ 11··',rl""\"\-·; ;\n,! r"··'< ""'),1 ... I 

,,{J 1 .... '"/ 



1-' ~t L' C "/ 01 
'--) _i ...... ___ 

3 0 ~' 5 t" ,~l t C ruc:n t 0 f :"~ c=: (':: • 
............ ~--.-....... --"' .... - ..... .-.......~.--"~~ 

PhytopJankt.eTS, the lo\\:est clernent in the energy tr2.nSfOTrnc~ti~)n chain, 

and the Dl.J.jor source o.~ the \vorld IS oxygen supply, playa role in the maintenance 

~ 
of an adequate fish<2 r:.- th:-±.t cannot be ovcrcrnph;:'lsized. The factors that linTit 

Dl<lrine phytoplankton p::.-oductivity and species distribution must be lL."'1.de rstood. 

J\ rapidly expanding -:)\JJ'ulatio:1 '-'/ill require increa.sing indtistrialization with 

the consequent continl...:ing accUDlulatioll of conta.nlinants in the nlZLrine environ-

rnento Contalninants arise from direct ociean dumping of \vaste, a.s \vell as 

from pollutants LTJ. ri'F2Ts, lakes, and soils that find their way into coastal and 

open ocean \vaters. These pollutants nlay be directly to::-:ic to phytoplankters, 

hence directly affect "[otal productivity, or may be harwJul to only' ccrtaL.J. species 

and affect species cor::-::position. The loss of phytoplankton species that are at the 

base of a fooel chain v.-111 ultinlately affect the producti\~ity of comrnercially 

. valuable species;. SOr:-lC pollutants stirnulate gl'ovrth of IJ.hytoplanl:,:totl!, the over~ 

abundance of \vhich Cc_!l also adversely affect cOfnmercially valuable species~ 

?vl2.ny phyt01?lan.,.\.tcTs }-~2-\,-e the capacity to concentrate and store large amounts 

of a pollutant w'hich c·::-n then be passed along the food chain with potentially harm-

ful effects to the fishe -::y and ultimately to human beings. The information devel-

oped by this Task \viE provide guidelines for the long-range nlanagernent of 

fisheries relativ-e to t::e inh'oduction of industrial \vaste material and other 

pollutants in the aquatic environment" 

31 .. · Task Otitputs (S1fi;ciiic): 
--~-. _...... ~. ~,-"""-~' -~--

a) 1. 1vIaintain .3tock culture collection, purify strains I make preliminary 

identifications of uncl2-ssified species and provide a source of pure cultures to' 

othe r iJ:lvestigato rS. 

~ 
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2", }\{a.llltain rnass cultures of lT1Zlrine phytopLtnktol1 for p-rociuction of 

foods as a support service for all ExperirncnVd Biology' In'Iestigations .. 

3. Conduct studies on the cornparative effects of the significant 

,~ nutritional corl1Pc:ncnts for phytoplankton gro\,'1th and the role of va:r:ious pollu

tants in nornla;' nutrition. The study \vill enc'olnpass effects on cell reproduction, 

gl'owt:h ki.netics and cell CODlpOS ition, and rncULbolic path'ways. 

4. Conduct studies on the uptake and storage of nletal ions by phyto--

plankton. 
\ 
.J 

5. Conduct s tudie s on cytological eife cts of n1a rine pollutants to' 

detel'rnine if there is a possibility of ob~aining an indicator species \vith 

cytolog ical evidence of contamination, 

6 0 Conduct studies on the production of extrace llular metabolic sub .. · 

stances by phytoplankton and their effect on other species. These biological 

rnctabolites can also be a causative factor in en\TiTo.n.rnelltal pollution. These 

studies v/ill Tequire 7-8 years. 

b) 1. Pefers to 31: a) 1. above. This Sub··task will continue for the 

dura tion of the Task. 

2 .. Refers to 31: a) 2. above. This Sub-task \vil1 continue for the 

duration of the Task. 

3. Refers to 31: a) 3.' above .. These studies \vill continue for 8-10 

years. Crite rion for Sub-task termination will be deterrnined on the basis of 

scientific infornlation. 

4. Eefers to 31: a) 4. above. These studies will continue for 5 .... 6 years. 

See /i3 faT criterion of Task tcrrnination. 

(fk') 

~ 



. ~ 

'Pap'(: /, nf - L) - L _. "-

r:- 't") ,". r .-~ .".... i '":' 1'" -, ~ .. - "f.. _ ... --::. ri'"--''' lo c'.). (,"' J r1 ! ("::Ji.... • f + '"1 'T ... .~ ..... D r'" /' l'"" :"1. 
.). 1\.'-.,1.\.,,1;;' l..U _) , d) :>a d.[JU\C. .1 ne.>c ,::>[UU1'-JS \\l'u requIIt~ :>-'0 years. 

Sec # 3 for crite rion of T,lSk tc rnlil1(ttion~ 

6. Ecfcrs to 31: a) 6. above. These studies will require 8-}0 yea:rs. 

Sec !/3 for criterion of Task terrninalion .. 

32. Benefits: 

1. The TDP OG~puts \vill be distributed to the beneficlilric3 thorough pub~ 

lication in scientific journals e Inforrnation will also be distributed through 

nUHlcrous llin·-house II reports and both orJI and \vritten cOlnrnunications to the 

interested parties \vho ca.ll upon the Center for iniorrnation. 

2. The information. gained froJ:n this Task can be applied by r-JIvIFS and 

other state and federal agencies in nl2.naging our Ii-v-Lng rnarine reSOllrces~ 

30 The partic:ular beneficiary- of the Task would be tJle coastal and offshore 

fisheries \vho \vould have available to them experimental iniornlation \vith \vhich 

to evaluate the potential or existing darnage to a fishery fyorn an industrial 

effluent through the indirect effect on the food supply .. 

4. The Task \vill also provide information to coastal·and brackish \vater 

fisheries and the possibility of industrial effluents resulting in eutrophication 

and Sonle approaches to 2,,-/oiding or controlling this occurrence. 

33 <> Ac t5.vitie s Plan: 

This Task will utilize several nlethods in the study of marine food-chain 

phytoplankton species. 'fhe technical approacl~es for studying the effects of 

Inarine cont&.minants on these species r.oust be developed as "the progress of 

the Task dictates. The basic plan is to enlploy PUTC CUltUTCS (a.,'Cenic) of rnarine 

unicellular algae in 12.boratory experirnental investigations .. The factors that 

I ~-'~'!i} 
( J',y , 
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Ct rc In'ifnb.:cd in affecting the nntrjlion; nhvsj(l10uv and cvtolonv of the snecies 
! J i:..) .I .I <,.-., .I r-

v/ill be invcstig~ltcd th:;~ough SeV(:T;:tl appl'oachc.s. These \vill be la.rgely micro-

scopic studies, grc)\vlh and population DlcClsurClnents, and analytical evaluation 

~~ thron£lh chernical dcte rnlination. 
'-> 

34. Ivli1cstones: 

The determinCltion of the effect of selectiv-e pollutants on the nutrition of 

food-chain phy-toplanlcters. 

\ 
The deterrnination of the productive.] extracellular rnetabolites by selected 

ph ytoplankte r s . 

35. Irnpact ~rnentation= 

N/A 

36. ~ack"''2I-~~ocu:r::enta~? L~gis~ive PTo_~~a~~ a~l?- En:i~?~~ental ~m:eac.!: 

a) L..-uorm~{.l Report: l\ro. 3 - Middle l-\tlantic Coastal Fishe:riGS Center, 

l\T1v"-J'S ., . ./1 proposed five-year study of biological and chelTIical b?~selines and 

effects of environnlental cha.nges on m3.Tine organisms in the Ne\v York Bight,. 

Informal .Report No .. 4 - l'vfiddle Atlantic Coastal Fishe ries Center 1 

Nlvil"""'S .. Investigation Sun'1maries "" A summary of research in ongoing prograrns 

\vithin the 1v1iddle j\tlantic Coastal Fisheries Center .. 
'It 

L'1.formal Report :No. 5 ... lvliddle Atlantic Coastal Fisheries Center~ 

l'Jl'vlFS ""' Cooperative study of contaminants in the coastal environrnents and their 

effects on living marine resources. 

NOA1\ Document - lvIarine Pollution Ivlonitoring: Strategies for a 

Na tional Program. 

Supportable by Dr. A. frirsch, Program Ivlanager ~ :NOAA /tAES.A Prograr01 

(1 () / 
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11, nJonogl"ap:~ Oll ~l.rt~iti(~_nz.ll_!ZeCJuiTClYjents in Shellfish Culture, by 

Dr. Ukclcs in ProccecliDss of the Conference on Artificial Propagation of Com ~ 

i' E'lercially Valuab~e Shellfish. 

A rrlonograph on Continuous Culture: A method for the production of __________ w ____ _ 

l..u~i~~~...:.l1-2?}al' a.lg2.~~ocls > by Dr. Uke Ie s L~ Handbook of Phycological j\lethods, 

Jo Stein (ed), published by Cambridge University Press. 
\ 
~, 

A rnonograph on S:ultiv2:!:.ion_of~ic:~~lularj\~a.~, by Dr. u'keles, \vill 

appear in a five-volurr~e series in 1vlarine Ecology, 0" I<inne (ed). 

Ukele s, Ro L"L1J.ibition of unicel~ular algae by syntehtic surface -active 

agents,. 

Ukelcs, R.· G:rowth of pure c::ultuTes of marine phytoplankton in the 

presence of toxicants. 

Ukeles:J R .. :Sf..£ect of hej{ose a.nalogs on gro\vth of ~:::'~n,ona~ 

pararl1eciurr'l. 

Ukeles, R. Sulfonarnide inhibition in ~on?ch!"ys~ l~_~ 

b) Related N1viFS Tasks: 

1vlA -15 

NSF sponsoring related but not identical Tasks in its ITJOE Project. 

c) I"I/A 

d) This Task has no adverse irnpact on the environrrlent. Che.mical con-

taminated \vater \vill be treated in vvaste treatment systenl. Toxic micro-

organisnls arC killed in. sterilizer. 

ICy/) 
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Inclucled in the long .... 'tcrrn, difficult-to-lYleaSUre, and surely roost irnportZlnt 

effects of Dlar ine polllltants DlliS t be changes in the hereditary rnatcriaL IJLke 

Tacliation, InZl.ny- chen-iicals can induce hC::lrm.tul nlutations.. Some rnarine Con-

tan'1jna nts, as heavy rnetals, belong to classes, of substances kno\vn to be mutagenic 

a .DlutClgenic action of o~her::> C2.11 be suspectecl, and others invite testing or their 

mutagenicity by the seriousness of their \videspread occurrence in the Inarine 
\ 

..! 

,environment. The imnlediate effects of he~~c1itary, rnutagenic changes are 

lethal rnutations, broken and rearranged chroDl0sornes, abnormallnitotic cell 

divisions in sOlTIatic and prelneiotic tissues and in zygotes and embryosJ and 

finally abnormal meiotic divisions in the gonads These effects lead directly to 

reduced to near ('ornplete sterility, reduced fecundity, abnorn1al zygotes and, 

dead larvae" These effects, in turn, can be the bases for carcinogenesis, tera~, 

togenesis, and degenerative cellular cha.nges. Degenerative cellular changes, 

in turn~ lead to a variety of diseases of other\vise unclear etiology. In the broad 

sense mutagenic effects clearly are of central irnportance. 

Initial analyses of the effects of five different heavy metals on shellfish 
i' 

have shown already a radiomimetic type of rnutagenicity (see FY 7L1July~·Jan .. 

Subtask Report on Nfutagenic Effects of Pollutants)$ Results are supported by 

already kno\vn rnutagenic effects of heavy rDetals on higher terrestrial plants,. 

as well as Sorne reports on marnmals, DlicYoorganisrns and man. 

Ixl a natural resource as the fisheries, breeding occurs uncontrolled in 

the wild, and is followed by an uncontrollable life history~ (Contrast this to 

the farn1cr carefully selecting the strain of cereal crop he \vill sow a particular 

YE.-:ar, rnaking a decision as to whether he will spray \vith this or that insecticide 

( C) 7 } 
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01' he rbiciclc,,).. There is no\v relatively no kno\t/lcdge on ront2genic effects of 

rnajor chcrnical rnclrinc contarninants for species of cOlLlmerciztl fish& There is 

little, often conflicting infornlGltion on Ch1'Or1ic low-dose radiation effects on 

Dial'lEe species .. It is in just such a situation - uncontrolled breeding and no 

l~.nowlcdge of genetic effects of ubiquitous contaminants - that insidious genetic 

da:Ll1cl:;C:; could S igT.!..i£-£ca.:ntly reduce i.::llportar.t popGlations or an enti2.'e reSOl-tree, 

C1creby destroying a fishery before the real nature of the dalnage carne to light. 
\ 

-! 

1:<.e cruitnlent into the fishe ry would sirnply be 1e s sand les s \vith no obvious 

explanation until the resource :recovered ge:{letically, or was for all practical 

purposes destroyed for comrneTcial exploitation. I-Iow much genetic darnage has 

contributed alTeady to the demise of conlrnel'cial stocks can only be surmised. 

There is so a need to determine \r;hich of the irnpoTtant marine pollutants 

are IT)utagenic to comnlercial fish; to know- at \vhat level of various nluta genic 

pollut2.nts rnutations aTe increased significantly above bacl<:ground spontaneous 

occurrences; to kno\v how this ultirnately affects the resource, industry and 

finally consurne r. 

The CODlrl1ercia1 fisheries have a Tight to and Nlv1:FS a need for sOt.IDd 
'if 

scientific assesslllent of the effects of mutagenic rnarine contarninants on the 

recruitrnent of a variety of shellfish and groundfish into our comrnercial fisheries.: 

Deleterious genetic effects of contan1inants are i:tnportant to the traditional 1n-

clustry and ne\vly de-v-eloping aquaculture industry alike. 

The assessrncnt nlust be broad enough in scope of pollutants studied and of 

sufficient depth to serve as a barometer of probable damage from ne\v classes of 

conta minants 0 r highe r concentrations of old ones 1 and ne\v rni'Ctures of pollutants 

\vith nC\V synergistic effects" There must be sorne appraisal of the potential of 

.l ( Cj ~.) 
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irnportant fishery species to develop genetIC Tesistance to prevcdling levels of 

Dlutagenic cont(:llY1inants at the sanlC tirnc there is the stress of cOlnnlcrcial 

exploitation or over-exploitation . .Also, \vhether at lo\v levels of chronic expo .... 

;-, Sure the re is sorne cOHYoensation for Ie thaI rtcne effec ts by \vay of stepncd -up 
t "..t I.,...J: i 

ganletogcnesis, or \vhether genetic damage is enhanced in te rmS of recruitment 

by a reduction in gal'Y1etogenesis in the presence of the chronic lo\v~levels of chcrll'-

ical rnutagens existing in the marine environment. There is an additional need to 
\ 
.J 

study a variety of type species in the food chain since a particularly genetic-

sensitive group could offset the genetic resistance of a conunercial species .. 

31. !~~k 9utpu!~_(SEec~~1: 

1. (a) Determination by dominant lethal gene test of the mutagenicity of 

lo'\v .... dase chronic exposure of adult cor:nmercial A-mel'ican oysters and/or v/ild 

mussels to either silver or lead, and to a pesticic1e~ Such test data should carro-

borate cytogenetic test data (see Serni':"aill1ual Subtclsk report for FY 74 July~·Jan" 

Re late the lethality of larvae from dOlninant lethals to recru itrnent of the oystex 

into the fishery .. 

(b) These studies should continue for 4 years.. They \vill be tern1inated 

\vhen significant genetic effects of low-levels of chronic exposure are proved or 

disclain1ed. Levels should be akin to those prevailing in nature so that they have 

nredictive value for effects in nature. 
~ -

2 .. (a) App:raisal by cytogenetic methods of the proba.ble genetic damage 

sustained to elTIbryos of cODlmercial oysters and to clanis by exposure of their· 

spa\vned ganletes to (also cOD1pletion of prior year's study on lead), dieldrin and 

a polychlorinated biphenyl .. 

(b) Crite rion for Task termination \vill be the accumulation of sufficient 

iniorrnation to rclZlte loss of experimental zygotes to recruitrnent in the wild re-

SOU:I'CC or Eishe ry. Expect to tcrnlinctte in 2 years. 

{0 tj / 
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.J q (a) Cortlplete the dc:te:crnination of \vhethe:r genetic darnage is done to 

the rCln:oductivc tissue of con"1rY1c:rci<.ll oysters by exposure to lo\v levels of 

tox:aphcnc dUTin.s ganJctogcnesis, and to the reproductive tissue of \vild rnussels 

or clams by sirnilal' lo\v-lcvcl exposu:rc to lead. 

(b) Critel'ion for Task ternlination"\vill be the accun"1ulation of sufficient 

info:rrnZltion to r-cl3.te gcrrn~liDe mutations affecting ste~cilitY1 fect.m.dity and zygot~ 

and larval viability to recruitrnent in the natural resource or fishery. Expect to 

terrrlinClte in 3 ye ars. 
J 

4" (a) Sorne sound estimations of the' extent of pollution-related genetic 

damage all'cady detectable at the cytoge:r:-etic Ie"vel in the meiotic gonads of 80rne 

grouncl£ish and rnarine lTIalYln-lals; or resistance" of these organisms to such genetic 

d a nlClge at prevailing levels of chronic pol~ution". 

(b) Criterion for Task te rn1ination \vill be the acculYlulation of sufficient 

• .(' L • .j.. 1 L .. • • c " I' '~] • , .' .., • • , • 
1.D.J .. o:rr1l2:l-10n 1-0 reJ..Cll.e gerrn·-.Llne :tllula:tlons allecong S[erl.u.:y, l:eCW1QUy ana zygote 

and enlbryo viability to recTuitn1cnt in the natural resource or fishery. Expect 

to terxninate in 6 years .. 

5. (a) COIYlpletion of data analyses and two manuscripts on the genetic e£{cc 

of ionizing radiation on the American oyster. Study employed radiation of eggs, 

sperrn, and whole -body radiation of juveniles, as \ve11 as adults. .Appraisal of 

the general Tadiosensitivity of this comlTIercial species in terms of these experi-

mentZLl findings. 

(b) Will be finished \vithin the Budget y8ar as already collected data 

are in~eTpreted, and wTiting cOlnpletecl .. 

6. (a) 1\'101'e thorough defLlJ.ition of the genetic effects for shellfish of 

long ~tcrrn, \vhole .... body chronic expos ure to chc.lTIical contarninan ts, as opposed 

( I {} ()) 
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to il1itial c111phasi s on the genetic effects of direct exposure of the gcnetically-

sC:-lsi[~ivc, short~·li\-ed g3.r:netcs, zygote:-:; and ernbTyos~ Cenctic effects tested 

v; ill be dorninant 1e thai Tnutations, randorn cytogenetic darnagc, and genetic-

~' related p2rtial stc:rility. These are the important limiting factors in the extent 

to 'ahich \vild populations rnay OVeTcomc the genetic damage resulting froDl· 

C~:':·O:1..i.:: (::::'::P03UY2. 

(b) Critc rion fOT Task accon1plishn1ent in about 5 years vvill be the 
\ 

J 

genetic analysis of F l' 1"2 ancl F 3 anhTlals de~eloped froll) fOlmding stock under 

conti.'lUOUS low .... dose exposure to a heavy met2~1 and pesticide fro.rrl the time of 

gamete primordial mitoses to spawning ~nd fei-tilization. 

7. (a) First dete rrnination of v/hethel' irnportant cornmcrcial fish can and 

\vill or \vill not through the process of natural selection Dlake thernselves genetical1: 

resistant to prevailing levels of n1arine pollutants. Do this by D1eanS of experi-

Dlentally treated groups of animals held and bred as popu.lations, instead of as 

ir:dividuals 1 and in the presence of specific contaminants. Testing for level of 

re sistance to specific D1utagenic rnari:ne contaminants \vould begin ill the F 3 

generation. Control populations \vould also be held sirnilarly in especially de ... 

Signed "population" trays. 

(b) GTiterion for Task accomplishment in 8 years \vill be the successful 

genetic testing of F 4~ F 5 and F 6 generations for genetic resistance to the specific 

c:onta rn inants . 

8. (a) For direct genetic effects of mutagenic marine contaminants on 

exposed gametes - determination of the ameliorativ~e, additive or multiplicative 

eficc~s of heavy rnetals \vith one another, \vith pesticides and \vith irradiation -

on shellfish .. 

CiG!) 
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(b) Criterion fOT Task accolTIplishrncnt ",viII be the: devc:lop:rne:nt of 

sufficient infolTnation on synergistic genetic cJ£ccts of n1.utagenic rnarille (:on-

tarnina.nts to rnake possible reason::l.blc predictions on effects of contarninant 

.> C01Ylbinations:in n;lture on natural rnarinc fish resources" Expect to tak8 about 

8 years \vith \VOTk pace planned so as to accumulate inr-depth inforn1atiori of 

S ill.:~f J.,:; c ()nta rn lnu.llts fir st. 
,,) 

9.. (a) For direct ge:J.etic effects on exposed gametes - e:xtend the classes 
\ 

.J 

of pollutants studied on shellfish so as to obtain results on other iITlportant and 

ne\v n1u.r ine contaIn inants . 

(b) This is expected to be accomplished in phases over all 8-yea r 

period. Criterion for Ta.sk accomplishment \vill be the fOrITIulation of sufficient 

:1.nforlTIation to satisfy those charged \vith protecting the resources, and to satisfy 

the fiShing industry and the public that reasonably good decisions can be Dlade 

abo'ut protect.ing the gel'ITl plasrn of our rnarine reSource aninlals. 

10.. (a) .Analyses of rnutagen sensitivity of appropriate test species all 

along selected food chains. (Although acute toxicity studies have been conducted 

for several decades, little is known of the sensitivity levels of the least resistant 

species so results do not indicate l!safe II levels for the biota even for acute, 

short-term exposures.). 

(b) Criterion for Task accornplishrnent in about 9 years will be Sorne 

information on the levels of genetic sensitivity to mutagenic rnarine contan")inants 

along the food chain up to those commercial fish highest in the chain" Inforrnation 

must be sl1ificient. to allow Sorne estirYlate of the risk to fiShery resources of 

different contaminZLnL levels as based on the rnost nlutation-snsceptible links in 

the food chain .. 

({ Ol) 
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32. Benefits: 

The kno\'vlec1ge gained from these studies \vi11, by including genetic para-

Dleters that affect eventual recruitnlent, help in assessing the total long~terrn 

{'. dalTIClge that can be caused in a rnarine ecosysten"l by the dLunping of pollutants 

into that systcrn. This is ultimately of undisputed benefit to the commercia} 

£i::;}:"2ri·::::s (traditio::1c:.l and aqu::"l..CEltlu:-e ali.ke:) <:1:lC1 consurnerS. Genetic tests pro .... 

vide an especially sensitive means of rneasuring presence or absence of lo\v .... c1osc . -
.1 

effects \vhere these vlould other-wise l'emain questionable 6 Studies proposed here 

vv-auld dcterroine \vhat levels of pollutants do significant genetic darnage to be 

reflected in recruitment into the fisheries~ and also adv'ersely affect costly 

hatchery proc1uctiona Multi·-species are affected - chiefly shellfish; secondly 

. groundfish; las tly rnarine Inarnmals. 

Information developed can be applied by NMFS/NOAA and othe r agencies 

in Dla:nag:h1g and protecting our liviD.g rnarine resources for \vhich they are 

responsible. They provide support for the revie'w of Environrnental Impact State-

lTIents and developDlcnt of state Ifeder-al management agl'eeIne:nts. 

Evidence of mutagenicity of rDarine contaminants for corrfrnercial fish can 

further be passed on to the FDA. for checks on mamrrlalian rllutagenicity if high 

body levels persist raising questions regal'ding hUrna!1 consurnption providing, 

of course, suitable D1Clmrn.alian tests have not already been rr1ade .. 

33. .Li\ctivitics Plan: 

Genetic tests ernployed for assaying the mutagenicity of selected contarn-

inants v;;ill be: (1) a breedingb.type test necessita!in~ laboratory spawning and 

specific crosses, the standard dorninant lct11al test; (2) cytogenetic tests for 

chrornosonle aberrations; and (3) cytological·tests for abnormalities of meiosis, 

CIO}) 
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rnitoses, Ie rtiJi:--:otion and clc:zcvag(~ Lhat lead to genetic dZlrCl0.ee. Tis:3'~t;'::;) :'t.nd 

cells crn~)loyed will be: eggs, sperrl1, zygoLes, laTvC3.c, g;:):l:J.d prirnordia, splo;r:rn::.1·· 

tocytes) oocytcs and gill tissue. 'I'here \I/ill be breeding and genetic testing of 

F 3 , F 4' F5 and F l) anirnals as populations held and bred in specially designed 

holding tanks (a.nd given chronic 10v" doses of conta Dlll1ants). 

E::-c;osures to cOIl:aDli:;:..av.t.:.:; \r,-ill be c1-:.ronic, lov; .... dose 7 \vhole ~bod-v- t';Tns; _ , .c 

and short'4 tern1 expos UTes to the short-lived ganletes, zygotes and early clnbryos. 
\ 

Genetic darnage \vill be apprai~)ed in the sU::lalllaboratory-helcl populations, as \vell 

as in individuals. All genetic darnage so obtitined \vill be Telated to Tccruitnlent 

into the fisheries \vhen wild parent stock:?, their spCl\vned gametes, zygotes or 

en1bryos are exposed in nature to effective levels of a potentially mutagenic marine 

contaminant. Level- of probable dalTlage al:r,eady sustained by SOD1e populations of 

groundfish and marine nlanunals \vill be appraised by spot--checking of Ineiosis 1.11 

animals sarnpled on cruises. This vvil1 be related to body and gonad levels of the 

contarllll1Clnt, and past exposure history insofar as possible. 

34. J:vlilc stone s: 

I. Establishrnent of extent of mutagenicity of heavy metal contarninants and 

pesticides £01: galnetes and zygotes of in1porta nt corornercial fish" 

2.. Dete rmination of the seriousnes s of the n1utagenicity of heavy metal and 

pesticide contaminants to marine fish on lovf",·level chronic exposure to their gonads. 

3. Estirnation of probable arnount of genetic darnage already sustained in 

some ground£ish and :marine Inanl.Inals by prevailing levels of contaminants in natur,.; 

4. }\ppraisal of general genetic radiosensitivity of cornmercial shellfish4 

5. Some estimation of the lil<:elihood of a build-up in inlportant fishery 

Tesourccs of genetic resist2~ncc to rnajor contanlinants. 

( I 04 J 
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'·1 6, )\ppr:lisal of the syncrgisrn of diLCcrcnt rnnUlgenic rnarine contanl1.n::. 

in enhancing or reduci.:·tZ; t1;c lcth0.-1 genetic effects of one another. 

7. An cstirn::ltion of the irnportance ·of food-chain species vcry genet 

t; 
susceptible to rrJ1..l~2.genic 11l2.rine contarninants in reducing the rccruitrnent of 

more genetically resistant cornrnercial ones,. 

35. lrn peLe t of Ta~3 k .. L\u(!men tc~tion: ,...,..........---.---- .' ..... 

N/.A 

36. p'a.~.2~':2:~R~~~.~E:!~E,2::.eg~jve lJ~~lf:'am and Er:vir0!2~~J?~~~ 

(a) 1. Inforn1al, in-house report by A. Crosby Longvlell - Evaluation of 

\1 

J 
the muta.genicity of rnarine contamil1.ants for marine spe cies as affecting in-shoJ:( 

aril off-shore fisheries. October 1973. 

'i 

1 
2.. Several research papers frorn the Milford Genetics Prograrn dealin 

\vith genetic vvork that forms a background for studying mutagenic effects of certa·. 

contaminants on rnarine species and COH1111CTCio..l fish. See bibliography of Report 

listed. under 1. above .. 

3. Longwell, A .. Crosby: D. A. Nelson, J~ R. IvfacInnes and A. Calabr( 

:0.1utagenic effects of heavy n1etals on zygotes of the con1rnercial.J.L\merican oyster, 

S:!2.ssostrc.a vi~gini~. In preparation for publication in a scientific journal. 

4. Long·well, A .. Crosby, S. S. Stiles and J. Bo Hughes .... Breeding 

response of the cornn1ercial j·\nlerican oyster to ionizing radiation. In preparation ~ 

for publication in a scientliic journal. 

5 .. 1-.J ong\ve 11 , .Ao Crosby, and S. S .. Stiles - Oyster genetics and the 

probable future role of genetics in aquaculture" In press, ~.1alacological H.eyie\v. 

( I (J )--; 
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(). LongvJcll, j\~ CT(51)y - SODjC inJprcssions regarding genetics (t}';(!. 

the fish;:;rics of Japan" In press. Speci;:-d Scientific Hcport-Fisheries. Part 

of t}-le PToccedings of the 1st Ivlceling of the j\quaculturc. Panel of the UJNE, 

~. Tokyo, J:lpan, November 1971 ... Japan h;:;lS a n-1ZiDlmoth pollution problcrn. 

7. Inforrnal Report l~o. 3 - f,,1iddle i~tlantic Coastal Fisheries Center? 

:NlvtFS .- A 'Proposed five-year study of biological and cheD1ical baselines and 

effects of environmental changes on n1<lrine organisms in the Nev.f York Bight. 

\ 

Info:nTIal Report NO$ 4 - 1-1icldie Atlantic Coastal Fisheries Center, 

NIvIFS - Investigation SUDlmaries .. ~ A summary of research of on-going prog:ranls 

. \vithin the 11iddle Atlantic Coastal Fisheries Cel1ter. 

NOAA Docurnent - Marine Pollution lvlonitoring: Strategies for a 

1\Tational Progranl. 

NSF National Project..,. IDOE (International Decade of Ocean Explora ... 

tion). 

8. Supportable by Dr. 1\11an Hirsch, Prograrn Ivtanage r of the NO~.L\A I 

MESA PTogrCLrn .. 

(b) lv1utagenic ity of marine contanl inants for rnarine s pe cia s as o.£fe cting 
.~ 

in .... shor8 and off-shore fisheries is not currently being pursued by any other group 

in or outside govcTnment laboratories except perhaps as isolated projects here 

and there.. No other than above cited coherent report has been prepared on the 

subject .. En-vironnlental mutagenesis is, ho\vcver, a large field in regard to 

hUn1<ln safety \vith roost tests conducted on mamlnaliall systelTIS" The artificial 

breeding syste,ms of lanel agriculture can prot.ect against untov/ard effects of 

environnlcntal rnutagens at the level of entire industries" A. natural resource 

15 a fishery is by contrast vulnerable. :No doubt, the failure of the marine and 

({Oto) 
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fishery f5.elds to research the ri51::. of conUl.1n1.n;;\.nt l1."Jtlt<lgc.nicity along \vith ott)C r 

eJiccts of toxic pollutants results in part fronl the very limited irX1pact any <lS1J<~C 

of genetic research has had to date on the fisheries. This is, however, bound tn 

\" change and is, in f,act, already changing \vith the advent of aquaculture and the 

somc\vhat nevI field of ecological genetics. 

(c) GeneticaJJ y related N?vLFS Tasks 3.1·0 the £ollo\ving: NV{ -3 1, l'f\V ·~3 2, 

N.'\V-33, AE-OS, 1v1J-\-13, 11j\~14, TL ... 02 and AB·~07. NSF sponsoring similar 

studies in its IDOE Project. 

(d) r\f/A 

, 
.1 

(e) This 'I'ask vini h'ave no adverse. irnpact on the environment. Con~ 

tarninated V:;ateT used in this Task \vi11 be vvaste treated in a '.v2-ste treatment 

system \vhich has been constructed at this facility ~ 

C/f!J7) 
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'The 1'12 exis ts) <1 t all Ie ve 1s of bo th the public and the p ri va te sec tor 1 

conS ide rable alar 111 that the livi:ng rrlarine re s ouree s of our e stuarme, coas tal 

and oceanic ccosystcnlS are being adversely affected by extensive dUHJping of 

Ul."1trcated wastes and by Tun-otfs of highly polluted \va.teTS.. The .modes and 

intensities of ~Llch adverse e.ffects are largi..:::ly unknown. Baseline findings of 

Dlarinc cnvironn1ental quality car.Jlot be j~nterp:retecl '-..vithout such knowledge .. 

Sitnilarly, rational resource-oriented vvaterquality standards CarLYlot be estab-

lished and enforced by cooperating federal Clnd state regulatory agenci.es \vhen 

such kno~Nleclge is lacking or fragmentary. 

To pl'ovide a basis fOl~ envil'onmental management, it is necessary to 

establish the precise levels of pollut~:lnts that can C2-use IDorta.lities, as \vell as 

the differential responses of mayiD.e organisms, at each stage in their life 

history~ held in static systems. Probably of even greater- importa.nce is the 

long-te~·rn effect o{ exposure to sublethal (stress) levelso Such exposuTB may 

linlit 01' alter developrnent, gro\vth, reproduction, metabolism, OT other physio-

logical and biochemical processes. 

The intent of this Task is to 'examine in the laboratory, using physiologicGt1o 

and bioche.mical techniques, a selected group of animals \vhich al~e CODjmOn to 

the 1\1ic1dle Atlantic Bight and determine the effect of contarDinants on their 

nor n1al life functions. The se laboratoTY experirDents 7 \vhen correlated \vith 

contarninant levels in the environrnent, \vill indicate that some maxine aniD1.als 

arc cy,:trc2:nely sensitive to Dlinutc an10unts of pollutants or that certain ani.tnals 

or COIYlnTunities will flourish \vhcI'c specific contan1inants are available at 

Cr! l) 
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tXc-lce levels. This krlo\vleclgc v/i11 provide s-upport for the rcvic\v of En_v-j_ron"~ 

rnental Inlpact StatelYlents, and in the pLlnning and approval of federally con~' 

structcd, perrnitted or licensed environrnental alterations. 

~ ~lo Tc:tsk Out1)uts (Snec:iiic): -' ------------->------>--------
a) L, Deter mine the lethal cf£cc ts of a varie ty of heavy rne tals, individ-

ually dnd in corn()i:1cLCioD, 0::1 th~ ernbryonic and larval stages of sorne rnollusks 

and CTustacean3 in aCute static systems. ) 

20 Dete:rmine the long-terrn subl.ethal effects of exposure to a large 

varie ty of pollutants on the larval, juvenile and adult stage s of rnollusks 1 crus~· 

taceans and finiish in chronic, long-tern1 exposure systerns" 

3.. Define the phys iological and bioche.mical pathways affected and 

relate them to the metabolic disorders, \vhich result in death or permanent 

darnage to the living ma Tine org3.niSrrL 

b) 1. Hefers to 31: a) 1. above" These studies vvillcontinue for 6·~8 yeaxs 

Criterion for Task terrnination \vi11 be the establishment of the effects of these 

rnetals on these Dl0St sensitive life stages of the species being tested in short-

terrn tests (24-96 hours)" 
II 

2.· Refers to 31: a) 2. abo've .. These studies \vill continue for 1 O·~12 

years" Criterion for Task termination will be the assessment of damage caused 

by the pollutants on gro\vth, reproduction, rnetabolisrn, mutagenic effects and 

other physiological l'esponses of the various organisms being tested .. 

3 0 Refers to 31: a) 3. above. These studies \vill continue for 8-12 

yeal'S. Critcrion for Task tern1ination \vill be the ·asscssrnent of damage caused 

;;:::;; by polluta nU3 on biochen-rical p a t1nvays of the organisms being tested. 
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32. Benefits: 

Envil'onrnental Inlpact StatCHlcnts can be reviewed and evaluated with 

the necessary scientific background infornlLltion that is collected by this Ta!:>1c. 
~. 

This infornlation is a p1'crcquisitc fo1' Regional '\Vater Resources personnel in 

evaluating Env1ronmental Irrlpact Statements \vhich \-vill lead to rnaxirnurn pro-

tection and conservation of the resources \vhich N:NIF'S and NOl\.l-\ are J:espoJlsibl~,: 

for. This infor rnation can thus be applied,l by Nl'vIFS and other federal and state 

natural resource agencies in managing and protecting our living marine resouJ:'cc~ 

33 .. Activities Plan: 

Depending on the availability of va:eious marine organisr.ns and their life 

stages, tests \vill be set up seasonally. Anirnals will be exposed to various 

levels of contarninants in test containers (jars ~ aquariajl fiber glass tanks) in 

sho:ct··,:terITl tests (96 hours or less) for studies of xDo:rtality and physiological 

effects., 'Vhen attempting to study the long--terrTI effects of pollutants on nl2.rine 

life, various organisrns will be placed in fiber .glass tanks or glass aquaria and 

\vill receive a continuous exposure to the pollutant in a flo'w-through systern by 

delivery froD,} a pX'oportional diluter" \\Then needed, these organlsm.s 'will be 

removed irOD,) the test system and studied lOT physiological changes Q These 

"I 
"j 

changes will be detern1ined specifically by physiological and biochernical tech-

uiques in the labOl·atory using appropriate instrUD)entation. 

34. 1vIilestone s : 

Deterrnination of physiological effects of silver on selected commercially 

and ecologically impol'ta nt invertebrate and vertebrate species .. 

Dctcrrnination of physiological effects of cadnliurn on selected conllner·~ 

cially and ecologically irnportant invertebra'te and vertebrate species .. 

,<I'J. ) 
\.. . 
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Detcrrnilla.ti--):-: of physiological effects of rncTcul'y on selected conn-ncr-

cially and ecologicall;- irnpOl"tant jllvertcbratc and vertebrate species .. 

3 - I """" k' J..' 
J • ,: .. E~jJ a ::!...?I 1. a s _.. _'"":. U ~ r~n c:.:~2-0 .12.: 

I'-I I A 

36. B(~~l~LPocume:1tation, Legislative Px:ogr<lrn and Environrncn tal I;~J2a~_~ .. 

<:1) Informal H2port ~Jo" 3 - 1v1iddle Atlantic Coasta.l F'ishe:ries Center, 

N1:fFS .... 1\. proposed £h,-e~'year study of bidlogical and cherYlical baselines and 

effects of envil'onrncEtal changes on rnarine··.organisrns in the NeVI York BightQ 

Iniorrnal Report No. 4 .~ j'yfidclle Atlantic Coastal Fisheries Center, 

NlvfFS - Investigatio:l SurnrnCtries - A SUnl1TIary of research in ongoing prograrns 

\,vithin the Middle .Atl2.ntic Coastal Fisheries Centerq 

Infol'nlal Report No.5 - lvIiddlc .l\tlantic Coastal Fisheries Center, 

1',L0-.1.F"'S - Cooperative sto.dy of contarninants in the coastal environment and their 

effects on living rn2.rine. reSOU1'ces: Snmmary Report, 1971-1972a 

Inforlnal Report No. 17 - :tvIidclle .c'\tlantic Coastal Fisheries Center, 

1\J1v1FS - The a.cute aed chronic exposure facility: wElford Laboratory, Experi-
;$' 

:rnental Biology- lnve s tiga tions .. 

NOJLA Document - IIMarine Pollution Ivlonitoring: Strategies for a 

National Pro(Yrarn ". . b 

NSF I\Tatio!l2.1 Project - mOE (International Decade of Ocean. ExploTation.·~ 

b) Rel<lted N~.fFS Tasks are the f0110v.; ing: 

Nv/",·31 , N'N-3Z, NI,V··33, j\E-05, MAp·13, 1-1..A-14, TIJ-02 and .l\B-07. 

NSF sponso:ring sinlilar studies in its IDOE Pxoject o 

c) 'f'-TIA 

d) T~1is Task v;ill have no adve rse irX1p::1ct on the cnvironrncnt. Contarnin-

2.ted water used in this Task v;i11 be waste treated in a \vastc trc~trnent srstcrn 

\'."bjch has bc:cn co:n.':i~:;:-iJctcd 2..t this facility. 



__ " ..... "'~ ..... .,. .. _ - ... ~'--·-.-.< __ .... ~ __ ~""~_·_,_ ... ""·._ .... ~"..A ___ ...... ...,~-_ - • ......... '".,. 

r;OA/- t C.'ii;.l JL-I.IA U, S. [)[ r'AR il/,cr,-r OF CO),ii'[HCt:! F>;;Ct: OF Pf",','J 

(11-7.3) NAT!or~;\L OCl:!\NtC A,NO ~\TI.\U::'I'dLIUC AL"AlttlSl rp.TlON I 1. I G 

j t'ltH .) Ti\SK DEVELOPJ.\EUT PLlJ~ H:"';A;c-;;~-;~t~;'--" ~ 
I (S~c DcwiIed In;cfrucrions) I De(x2Ir~b2T 20 / l~r 

1
-:::: 1;'0::;'''> L:::;~ f Me's - Submit ::p"wc 1:~; DC~dor::-;:::-:"C~heg inn inc. con( inui "" • 

. TO; DlrccWf, Nauon:d ~d,l[Hle j ending in FY 1974, FY 1975, or FY 1';J76.':·Tocal fuoJing in e:1cn catc~0ry must cqu;tl yOI 

FiS~1C',ries SerV,i,~'e. ,-t,FT:':: F,XS PFD specific t,or.al funding f;U\,dancc. Reimbursable funds arc n~t co be minl;lcJ with 
N'HI00:~! O:,:(',tnlC.a~Jd, npl' fo f'ri;1teJ funds on any prognmm:1tic TUP; Sep,l[,HC TOP's must be r~Cr;l[eti. Subr:li( 
Atr:lospncflc AJmlfllst[;3.t10n -. T r)' .. \ J'" (\1 - i) f I r-' 
\" l' 1.) (~ ..... OJ)' on,~ ~UPp0rt Dr ltemtZLflJ.: t.1C a mHllstrJ.tlvc suPPOrt coSt ;,,In:lgernCnt i'U[ll M L1C .; .. '; as II n g [() n , ,__ i. .;.. _, ) • ~ 
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and 1\;,UFS Hdqrs.) 

tv'}AC-016-76-LS-A II-E-3 12 
~--------------

5. TASK NUM8Ef't J6> TASK 'fITLE Life Studies: Comparat:ive Pathobio1ogy 
2817Pl 

7. OnG,<\NI ZATION CODE t, . ORG, I\NI ZATION TITLE, (Responsible f~r execution of this rDsk) J-'--~' PRINCIPLE LOU\T10~_._ 
F33400 Pathobiolcgy Inves·tigations City rSt810 

,,,..,,,..._n___ _____ .___ - . -.JJ;..:;;f.Q~a....J~).. .. -_____ 1.::t.,.--, 
OBJECT CLASS '; I CURREHT YEAR FY 19}A_1 BUDGET YEAR FY !}15_-1 SUDGEI_2'EAR .1fl..l':~: 

I~ifles 10-19. Enter <:dl dollar wiLles 8S :: I 
a,cu~Dnds en.d tenths of ..J TARGET , TARGET TARGET 
thousandS., n. ALLOWANCE I INCREASE _ALLOWANCE[INCREASE ALLOYl.<\NC

l 
INCREASE 

Dines 22-2.'3. Enter uS tl1on--years and 8 A . BCD E F 
. tcnffls cf ma:1-"."B~S. 4-r; Tota~~,e~tLabor -~~-~ = 108.5 > I ~ ___ , 95.1 ----~-;~ -"-~-~~ .. -

~. Travel__ 19 7~ J 6.4 __ 1 __ 6Q4_1 ___ ~_ 
12. Re,n~s.' CommunIcatIons, 211 J 
UtilIties. , 

-, ----------, -~~--.---- -- ._,"' __ ~_ t..____, -', _________ .. 

1 13 . Contracts 0 (To be let) 51 1 1 
! 52 
J Grams 0 (Funds obligated) n 

"" 50 l---- --~, ~ 

;.1 j 14. Supplies S3 4~4 2,,5 R 
1- -----------f-----

·,,··1 15. Capital Equipment 54 1 .. 2 \,1,,2 
1 t---:-- , "- r--------1 - 1>-------, 

~ _I 16. Other (Estimated cost of 8IJ other direct 10.0 7 .. 9 7 .. 9 r ____ . cost not InCluded above.) .. 
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29. F ULL~TIME P E EMl .. ri i:NT POSITl O~'lS ;YlhC-016·~ 7 G-L~~"'/\ 

Hefcrcnce NO/I./\ Form 32-1,1.-\, hem 20. rJeflc all [uU-Lime pcrrn:tocrH positions [elated co chis Task for 
t.he budger ye;1[ only, Do not include sup?on personnel; che;! should appe;u in the nppcopriate suppoct Task 
Devcloprncf![ Plan, 
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LEVEL (If no Incumbent, onter "VtilCl9rlf") ~ ,)I E.o! 
THIS T 

~ -~-~"-----~--~ . . . --"~-~ .. « ... ~,-. -~ ••• 
. ! I . 

Fishery Biolcgist 
Fishery Biolcgis,t 
I-listolcgist 
Fishery Biol()CJist (Research) 
Fi.shery Bioloqist (GEN) 
BioI.. I,M Tech 4 

BioI ~ Lab 1'ech. 
Biolc(::Jical Aid (Fisheri.es) 
Fishery Biologist (lese-TIeh) 

13~3 

12-3 
12-2 
11-3 
7-1 
4-7 
6-3 
4-4~ 

1
13

-
4 

I 

l"lurchelano, Robert 
Farley, Austin 
Johnson, Phyllis 
NehlT3.D t l\llrtin 
Kc~:nf Freclerick 
V-7ade, Jane " 
Smitlt,' Cecelia 
Nright i Dorothy 
Sa\\yer I T~.Dma.s 

.~~. 

100 
JOO 
100 
100 
100 
100 
100 

50 
50 
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• ACTIVITY Pl.AN 
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c. n u.J f: t' t Y (';1( + 
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1:"33400 LIFE STUDIES - CONPARJ\TIVE PATHOBIOLOGY ~- FY-75 

30. statencnt of Need 
~--" -~---.. ~.------.--

Unt:il recently I the role of disease in the ecology of marine poikilotherms 
has been virtually ignored. Infornlation is still woefully inadequate of 
hm-l diseuse o.perates in aquatic environments. Yet, disease and parasi-te 
induced mortalities are para..'11ount factors limi ting the abu.ndance of marine 
fish, crustaceans, and mollusks. Furthermore, mass mortalities of aquatic 
anilll(lis gro\\'n under intensive culture condi-tions are often a consequence 
of disease. The ~ndiscriminate transfer of marine organisms from one 
location to another without regard to the disease entities they harbor is 
a particularly dangerous practice, t:he ":importance of which has not been 
adequately recognized. Consequently, adequate knowledge of disease whether 
infec·tious J nutritional, genetic I or environlTtental1y induced is essen'tial 
and ap'plica t.ion of Jch.is knowledge is fund.:.unen-tal for succes sEuI management. 
of fishery resources~ The primary recipients of the services produced by 
the task are industry f the states, and the gene:r:al public .. 

31. Task Outputs 
-----------~------

1. Establish a national diagnostic laboratory to identify, classify, 
and desc]:-ibe infectious and noninfec·ti.ous diseases of marine feral 
and cultu:.r:::ed fish and shellfish~ This objective is a continuing 
process and, as such, has no finite ·term.ination .. " 

2. Develop histological and histochemical "techniques appropriate 
for the diagnosis of disease in esblarine and ma.rine fish, 
crus'tacea:ns, and mollusks. The approximate duration of the 
task VJould be 5 years. 

3~ Develop electron microscope techniques pennitting the study of 
cellular ultrastructure in estuarine and marine fish and shell
fish 0 The approximate dura tion of the ·task would be 5 years. 

32.. Benefits 

Accomplishmen-t of task objectives bot.h 1) establishes causes of disease 
and mortality of fish, crustaceans, and mollusks and 2) provides available 
diagnostic services for various State, Federal, and industry user groups. 
Trus information is needed for the rational, long--term exploi tation of 
hatural resources. Disease diagnosis will play an increasingly in~ortant 
role in abiJ.:ting the promiscuous domestic transfer and foreign importation of 
eXO~lC species. In aquaculture, the output could provide the means for 
controlling disease r an almost universal limiting factor. 
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33. Activities Plan 

The approach to be used in achieving the task objective is primarily 
histological. Appropriate sections of animal tissues (paraffin and 
epon embedded) are prepared for examination with light and electron 
microscopy. Employing an essenti.all.y observationa.l approach, the 
presence of micl.-oScopic parasi tes is detennined and the apparent 
histopathology described. When deemed necessary, hi.stochemical 
techniques and electron microscopy are utilized. 

34. Milestones 

1.. Provide diagnostic services ir~ histopathology to state 
and foreign goverIl..ments, commercial and sport fisheries, 
seafood growers and processors. 

2. Develop the competency to rapidly and accurately diagnose 
infectious and noninfectious disea-ses of marine fish, 
crustaceans, and mollusks. 

3 ~ Compile an atlas of pat~olobi.ology of mal-ine poikilothe:cms 9 

35 '. ~.2E.act of:.._.'r~ AUgl~E_ta tion 

No potential increase anticipated. 

36.. Back-up Documentat-:ion 

a. 1. Public Law 92-583 Title III - Management of the Coastal Zone 
(fish and shellfish harvesting, habitat destruction, demands 
of coastal zone). 

2.. Public La'w 92-500 Title I - Research and Related Programs 
(amendment of Federal VJater Pollution Control Act)Q 

30 Public La'l,vS of the state of Haine relating to sea and shore 
fisheries (impor1:ation of marine species) ~ 

4. l,acey Act Ti·tle 18, Amendment:s (transportation, importation, 
animals 1 birds, fish I plant.s in viola'tion of State I National, 
foreign laws). 

5~ H.R. 695, 92nd Congress (protection fish resources). 

60 s. 2764, 92nd Congress (fish disease control). 

( 1/ J/)-
I ". 



7.. H. F.. 6861 f 9.2nd CODt]rCSS (adVtU1Ce scientific knO\"ledge fish 
diseases and relation to pollution). 

8.. Public Law 92··532 - Ocean Dumping Act~ 

9. Informal Reports #1, 3, 4, Middle Atlantic Coastal Fisheries 
center I NHf'S I NOI-v":. I U. S. DepartJnen t of Commerce. 

b. None. 

C4 None 

d~ None } 

" 
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F'33~100 -. INSHORE ECOLOGY - DISEl\SE IN S'J.'HESSED ENVIROi'Il'lENTS - FY~7 5 

30.. S~cater:1c:nt of Need 

Susceptibility of aquatic poikilotherms to disease is directly influenced 
by env.Lr::-onmcntal factors and biotic and abiotic stresses. There are no 
ways of knowing what stresses are signiticant in limiting population size, 
viabili~YI ~nd behavior, without studying the direct and interrelated 
effects on the animals themselves. The fishing industJ':Y, both conunercial 
and rec::!:'cational, requires research support both short and long term to 
provide real infol.-rnat:ion for understanding and controlling mass mo:t.'t.ali ties 
and the causes of diseases in marine a~imals. This support should include 
studies of disease as it: 1) li.r.tits the abundance of feral mollusks I 

crustaceans, and fish; 2) limits the intensive artificial culture and 
transfe.r of maJ::-ine ani1[',a15 in aquaculture; and 3) is Cl. consequence of the 
man'~ind.D.ced degradation of aquatic environments. Experimental research 
to test and/or substantiate hypothese.s is a necessary requisi te to the 
primarLly observational initially diagnostic study of disease. The 
primary recipients of ·the services produced by the task are industry I the 
states, and ,the general public. 

31" Task OutPtlts 
-~---.~-' .~-

I.. 1.., Est..:ablish a national diag-Tlostic laborator.y to identify I classify I 
and describe infectious and noninfectious diseases of marine 
feral and cultured fish and shellfish. This'objective is a 
continuing process and, as such, has no finite termination. 

2.. Apply microbiological (bacteriological, virological) procedures 
t:o the study of disease and mortality in marine fish 1 crust.aceans, 
and mollusks.. rrhe appro:xirna-te duration of Jchis tas,k would be 
from 5-10 years. 

3$ Develop iwmunological and serological procedures for diagnosis 
of disease and for the assessment of environmental stress in marine 
fish and shellfish. The approximate duration of this task would 
be from 5-10 years. 

4", Utilize available techniques in quantitative and qualitative bio
che.mistry to assess the physiological condition of marine fish, 
crustaceans, and mollusks. Develdp appropriate biochemical 
tec1ul.iques vlhere available ones are not sui table.. rrhe appropriate 
dura tion of this ta!:;k would be from 5-~ 10 years .. 

Cri,teria for task terraination for the above would bt~ the proven u·tili ty of 
a particular procedure for the objective in question. 

(ilJ) , " 
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32. B::-~nc!fi t:3 

Accorr,plislu:lcnt of task object.ivcs both 1) establishes causes of di~;ease 
and Jrtortality and 2) definc:s the ir.1pact of cnvironmen-tal stress on marine 
fish~ crustaceans, and mollusks. The information obtained is necessary 
for the rzd:ional, long-term exploi tation of natural resources .. 

33. Activities Plan 

The approach to be used in achieving the task objective is primarily 
experimental and involves the di::;ciplines of bacteriology, parasi tology I 
and virology. On the basis of ini-tial histological findings, attemp-ts 
are made to culture and identify microbial agents suspected of being the 
pathogens :r:esponsible for the observed pathology. Subsequent to successful 
cuI ture of a potential pathogen I experj:rnental studies a.re conducted under 
appropriate laboratory conditions to confirm the vi_rulence of the pathogen 
for the susceptible host -to determine the nature of the hos>c IS :ccsponse 0 

34.. Milestones 

1" Demonstrate the associ a tion between a degraded environment. and a 
higher prevalence of disease in marine fish and crus-taceans" 

2" Utilize histopathology and his:tochel~listry to demonstrate1:he 
effects of toxican·ts (hea"ry metals! pesticides f petrochemicals) 
on marine fish, crustaceans, and mollusks. 

3.. lissess the effect.s of subtle environrnental st.rcsses by elee·tron 
microscopy of appropriate tissues. 

35 e Im~~t_ o~ Task i\u~~enta·ti£.£l.. 

No potential increase anticipated. 

360- Back-up Documentation 
'-~~~ .. _ ..... r __ 

a. 1. Public L~w 92-583 Title III - Management of the Coastal Zone 
(fis[1 a.nd shellfish harvesting, habi ta t destruction I demands 
of coastal zone). 

2.. Public La~v 92-~500 rr.i.t:le I - Research and Related Programs 
(arnendment to Federal Hat.er Pollution Control p,ct) ft 

3 •. Public Lar.-ls of the State of Haine 'lo-elating to sea and shore 
fisheries (importation of marine species) 0 

4.. Lacey Act Title 18, 1\mendments (transportation, importation, 
animals, birds, fish, plants in violation of State, National, 
foreign laws) * 

(12 (/) 
, '. 
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5. B.R. 695, 92nd Congress (protection fish resources). 

6. S. 2764, 92nd Congress (fish disease control). 

"7. R.R. 6861, 92nd Congress (advance scientific knowledge fish 
diseases and relation to pollution) . 

8. Public Lavl 9.2-532 - Ocean Dumping t\ct. 

9. Infonnal Reports #1, 3, 4, Middle Atlantic Coastal Fisheries 
Cent:cr, ~~'1FS 1 NOill""\', u. S. Department of Conul1erce. 

h.. None 

c.. None 

d.. None 

(I ~l{) 
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30 - ST1\ 'l'E:r\lF:NT OF' NJ~EDS 

The perforrnan.ce of succcssful rescCl.Ych requires a host of support 
services, each of which facilitates the pcrfornla. n cc of one or Ulore 
aspects of the research. The l\/liddle Atlantic Coastal Fisheries 
Center, cornposcd of three geographically separated facilities, each 
with Center-integrated rnissions but \vith differing l'esearch skills 
and support needs, poses special problerns in (Jchninistration, ADP 
and library support, in custodial and maintenance services and in 
general research supervision. 

The concept of a Task, i. e., the initiation and cornpletion of a research 
problern, irnplies that the ancilla.ry services necessary to complete 
the work w ill be made available. 

31 - TASK OUTPUTS 
--'~-' 

1 G !::.:_~K:_Ra!lge 

a. To facilitate the attainrnent of research objectives though 
relieving researchers of responsibilities for (1) adn1inistrative 
functions (personnel, procuren1ent, finances) account.ing, etc.), 
(2) library services, (3) facility rnaintenallce and equiprl1ent 
repair, (4) custodial help, and {5) overall research supervision, 
guidance and integra Eon, 

b. Criteria for Task termination are not quantifiable; size of 
support group detern1ined by Task definitions. Support needs 
will continue a s long as fac ility is ac ti ve in 1'e search. Mix of 
support needs and personnel will be evaluated annually to assure 
n1axirnurn responsiveness to needs of researchers. 

2. Short- te rn1 

a. Provides executive D1anagement and direction for the principal 
investigations teaITIS of the Middle Atlantic Coastal Fisheries 
Center. Serve as focal point for planning, 1"eprogran1rning, 
budget developrnent and utilization of Center personnel, funds, 
physical facilities, supplies) and equipn1ent. 

/1 ) (' J 
l l_l/ 



b •. /\dr:ninistrative personnel are assigned to the Center and 
to each of three ge og raphica lly sepa ra ted 1'e sea rch 
facilities to provi.de a variety of acln1inistr;-1tive services 
in personnel, property, travel, and facility rnanagement. 

5 of 5 

c. They also assist the Director of Investigations and Officer
In-Charge of the facilities to insure that· required records 

are rnaintainecl and that policies , regulations, and pro
cedures of the Center and higher authority 41'e being 
compl ie d \\i i th. 

, 
d. Provide cquiprnent repair and maintenance service as well 

as technical illustrational and repToductive services to the 
staffs at the three Center facilities. Provide for electrical 
and electronic trouble-shooting.needs and periodic tune-up 

se rvice s to a 11 sc ientific equipment and built- in fac Hi ty 
services. In concert v,,;j.th authors, prepare realistic dra\vings 
of all stages in the life history of li·ving Inarine organisms 
and graphs of scientific findings. 

32 - BENEFITS 

The n1anifold adlYlinistrativc:, custodial, Inaintenance and other 
technical support activities] if not handled by the support staff, 
would, if they we re capa ble of doing thenl, ha ve to be done by the 
research staff - to the detrinlent of their progress in research. 
Resea:rch supervision and guidance is necessary to integrate and 
coordina te dispa ra te re sea rch ac ti vitie sat the three g~ og I'a phica lly 
separate research facilities. .. 

Benefits (outputs) aye indirect but, inasrnuch as the cornpletion of 
separate Tasks is facilitated, the benefits derived from such 
Ta sks also apply to the Support Task. 

(/hi
) 
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30·- ST1\ TE~,'Ir~N'T' C::F """ED 

The perforrnance of successful research requires 2 host of support 
service s, each of \vhic:h fae ilitate c-:; the pc rforrnance of one or nlore 
aSDccts of the research. The lVIiddlc i\tlantic Coastal ]Tisheries 

~ . 
Center, cornposcd of three geogr;J.phically scpaLitccl facilities, each 
\'vith CCJ'lteT-intcgrated rnissions but with diffcTing research skills 
and support needs, poses special problen1s in providing autolnat.ed 
data processing services, including design of research, statistical 
test prograrns, and in editing and interpreting results . 

. 31 - TASK OUTPUTS 
J 

1 .. Lon~~_~ 

C1. To facilitate the attainrnent of research objectives though 
relieving researchers of xcspo"r1sibilities for all aspects 
of ADP services. 

b. Criteria for task termination are not quantifiable; size of 
SUPIJOTt group detc11rnined by task definitions. Support needs 
\vill continue as long as facility is acti've in research. ]\,1ix of 
ADP support needs and personnel will be evaluated'annually 
to assure maximur..n responsiveness to needs of researchers. 

2. Short-terrn 

a. Provide s A DP nla l1agernent se rvice s Eo r the principal 
investigations tean1S of the NIiddle J~tlantic CO<3.stal 
FisheTies Center. Serves as focal point for plaT:~ning. 

32 - BENEFITS 

TIle Dlanifold _ADP activities, if not handled by the ADP support 
staff, would, if they were capable of doing theIn, have to be done 
by the l'csearch staff - to the detrin1cnt of their progress in 
research. 

Benefits (outputs) are indirect but, inasrnuch as the cOlnplction of 
separate tasks is facilitated, the benefits derived frOID such tasks 
also apply to the A DP ta sk. 

(I" }) 
I J I 
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30 - S'Ti\ TE\H,;NT ()1" t;.:DS 

The pcrforrnance ot su.cces.::;[ul .reseal'ch requires a host of 
adrnini~:)trative and technical support services, each 01 which 
facilitates the perfo:rrnallce of one or lY10re a spccts of the 
research .. The :"\r1iddlc Atlantic Coastal Fi[;heries Center, conl
posed of three geographically separated facilities, each v,Iith 

Center-integrated rnissio11.S but with differing research skills 
and support needs, poses special problerrls in providing research 
vessel support, especially in sy11optic, rnulti-vesseloperations. 
The concept of a Task, i. e., the initiation and cornpletion of a 
research probleD1, in1plies that the ancillary services, including 
srnal1 vessel services, necessary to cornplete the work, will be 
rl1ade a va ila ble. 

31 - OUTPUTS 

1. ~ong-Ran.K~_ 

3. To facilitate the attairunent of research objectives though 
relieving r e sea r c her s of T es po n sib i li tie s f 0 T ve sse I operation 
and Inaintenance. 

h. Criteria for Task terlnination are not quantifiable; size of 
support group deterlnined by Task defi.nitions. Support needs 
will contin\J.c as long as facility is active in research. Mix 
of support needs and perS0J:111el will be evaluated annually to 
assure rnaxixnum responsiveness to needs of researchers. 

2. Short-terrn 

a. Preserve, !Ylaintain and operate the sD1.all vessel fleet 
(9 vessels fron1 16' to 65' LOA), providing at-sea services 
for professional personnel at all three facilities of the Center. 
Operate vessels in such n1anncr (12-hour day; up to 200 sea
days per year) as to facilitate achieven:lent of cruise objectives. 

b, PlaTIj schedLlle and supervise cornplex Inaintenance and servicing 
of vessels. 

c. Recognize and be responsive to vessel scheduling, assuring 
that equiDrnent necessary for scheduled cruises is onboard 

A l. J 

and vessel is ready to sail at appointed tin1c. Provide sirnplc 
Tnaintenancc and all housekeeping services. 

{j? () 
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32 - BENEFITS 

The rnanifolcl adtninistrative, custodial, lnaintcl1ancc and other 
technical support activities associated \vith vessel operations, if 
not handled by the srnall vessel support staff, would, if they were 
capable ,0£ doing theIn, have to be clone by the research staff - to 
the dctrirncnt of their progress in research. Benefits (outputs) arc 
indirect but, inasrnuch as the conlpletion of sepaTate Tasks is 
facilitated, the benefits derived frorn such Tasks also apply to the 
Support Task. 

\ 
.J 
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3 0 - S 1'1\ TEl' ll~ i'rr 0 F NE I~ 0 

The incrc;ascd fishing pressures" both foreign and domestic) and the 
a;.lplH'cllt c1illlir1l1tion o:f suitable spLl\\'ning and nursery grounds have combined 
to jeopardize our coasliLl f l'y n:soun:cs to tht: extent that SU!f)C iJ_rc 
on the brink ofbc:ing c1c[Jletecl. Unfortunately) our knoh'lcdge of coastiJl 
fishes is inadr-::quLltc £01' rec(Jmr:1cnc1ing immcL1iate and sound management 
policies. hie are not in a position to predict recruitment} optimum levels 
of exploitation, or the impact of long-term natural fluctuations and man
made changes in the environment upon our commercial and spo:ct fishery 
resources. It is essential that the ass(:!ssment of fishery stocks along 
the Atlantic coast and ad-)"acent estu~ries be augmented in order that c v 

proper rnanJgemcnt policies can be established to save these important 
marine l~esources. To acquire the scient5fic and technical base to 
construct sound TIlcH1Jgement policies, Ive must obtain information about 
living marine resources that v}ill pennit--meaningfut predictions of 
distribution, abundance, condition; and availability of these resources. 
Primary recipients of this information include: 

ICNAF 
ASHFC 
Commercial fisheries 
S port fisheriE~s 
Scientific community user groups 

a) State conservation agencies 
b) pollution investigations 
c) private research organizations 
d) university researchers 

31. TASK OUTPUTS 

1) Emphasizing those species that are found nearshore) fielchvork 
during the next 3 to 5 years will center around: a) continued 
investigations of the diurnal activities of young planktonic 
fishes to acquire an understanding of their assoc iations \vith 
such environmental pa_rameters as photoperiod, depth, temperature) 
salinity) and seasonal thermocline) and to estimate their 
dispersion rates on the basis of known coastJl circulation; 
b) sUl'veys of selected coastal areas) designed to monitor 
fluctuations in abundance of larval fishes, to determine their 
distribution in coastal waters, to attempt to correlate fluc
tuations in abundance and c1istribLltion \-,'it11 hydrographiC features, 
and to learn more about environmental needs of specific fishes. 

i 1/111 
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\\lc \-;ill continuC2 to produce and maintain a datLl lIltJrlagcmcnt 
system aclcquzttc to aC(lLlirc) procc;sEi" and store information 
nc~edcc1 to snrlport reSOltrCC as~~cs;,anL:nt research; prov'id(~ 

outlllJts fnJ:1! thc; lbul bLlrlk to Vcll:-ic)[}s uSl;r;:;) itlcLudi.Ilg 
inc1ustry" sportsmen" popuJ.iltion iJnd environmental analysts, 
other N}JfS reseul'ch groups) and management and regulatory 
bodies; and ac10pt addi.tional, IlI?\-,') ,mel more efficient 
Sc!lilpL1.ng gear) provided correction facto:rs can be determined 
for our entire data series. 

We will operate with standard gear (as adapted for Survey I 
operations) over enough years -So that no:rTnal fluctuations 
and cycles in abundance and distribution of the species lJnd 
also fluctuations in the natural environment of these species 
can be ascertained. This i,nformation is essential to determine 
the causes of population fluctuations or declines. 

32 - BENEFITS 

Provide a data base for annual and long-term assessments of the distribution 
and abundance of utilized and latent 'resource populations subject to 
management under international agreements, and actual or planned State
Federal management of stocks of interest to the United States in coastal 
\.\12 tel's < 

Provide better understanding of resources and factors affecting them by 
comparing known aquatic circulation patterns \\·ith diurnal. activities of 
131:Val fishes and interpreting the results to effects on larval transport 
and the distribution of juvenile stages. 

Improve assessment capabilities by understanding diel mov~ments of larval 
fishes and how environment may affect their dispersal, survival, and 
recruitment potential. 

Strengthen potential for forecasting and predicting abundance and 
distribution) and the effects of further environmental variation upon 
rcsou.yces by increasing knovllcdge of relation bet\veen fishery resources 
and several environmental parameters. 

Develop specialized infonnvtion to support policy decisions concerning 
the impi:1ct of miln-induced environmental changes on marine resource 
populations. 

Provide data on \vhich to base management decisions involving Llscr groups 
and national interests by showing seasonal and spatial importance of 
marinc environment to \-"ell being of comrnc:rcial and recreational fishes .. 

/ I ,
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33 - ACTIVITIES P~~N ------.. -~-,..-- .... --

Six ct'llif3QS (beginning in FY 72) ivcrc planned to study dilllTlal acti\'itics 
of young ·fisrH:':s. Collc'ctintlS [rum thc::~(; crujses h'jJl contain .young uC 
the most irrtpo:ctant commercial 2.;[H1 recl'c'Lltional fishes that sptl\vn in the 
bight. Of the 10 most important coastal species in terms of total combined 
sport and co~nmcl'cial catch b(~t\,;ccn .0;C\\1 York Dnd Cape l-fJttcras, only Atlantic 
mackerel anddl Ly blue:fish are not de pendent on the shallovl coastal 
areas. The othc:rspecies depend on the su.bti.dal zone for spavJning and/or 
nursery areas, and even young bluefish and mackerel utilize this area for 
foraging to some extent. 

\ 
..J 

We will conduct spring and fall coastal surveys to monitor fluctuations 
in abundance ilnd distributioIl of young fishes in conjunction with ongoing 
finfish assessment surveys. Plankton collections \,)ill be taken at pye-
selected stations in the Middle Atlvntic-Bight, chosen on the basis of 
previous cruises designed to study·the seilsonal distribution of fish eggs 
and larvae. h1e \",'il1 record concomitant ffit'::VSllremen1.::s of the ma:rinc environ
ment on the above crLlisE~s and subsequently incorporate pertinent physical 
data from other sources to establish norms and ranges of variability,. 
These data voiill be integrated I·.lith all available biological data to 
evaluate the role of the environment in terms of its effect on larval 
transport, geographi~ distribution, year-class success and, ultimately, 
to establish the actual role of U~ coastal zone in the early life history 
of econornically important fishes. 

We will contlnue to utilize ADP to investigate the relation of inter
specific distributions of fishes and to relate their distributions to 
several environmental parameters, and to D8intain a current data management 
system, providing outputs to various user groups. 

34 - NILESTONES 

FY 74: 

1) In conjunctioll.with coastal finfish assessment task, collect 
plankton samples, sort and identify ichthyoplankton components, 
compile and provide distribution and relative abundance summaries 
to user groups. 

2) Conduct summer cruise to study diurnal activity and larval 
transport of selected spcci es of ichth.yoplankton of major 
importance to crnM~rcial and recreational fisheries. 

3) Provide information surnmorJ.zJ.ng results and interpretations 
of historical ichthyoplankton collE.!ctions of sc~lected speci.es. 

/ . 



FY 75: 

1 ) P 1 (l nan c1 con c1 u eta fie 1 d ex pl' r :i lfl C 11 t i tl t h G Hi c1 d J e }\ t 1 ant i c 
Bight to study cLiLlJ~nzll i.lcLivit·jc's or lan'iJl fh-)lu's allll 
in\'C':-::t"i~~;ll:,-l i h.1 triiiJSpOtt IIlCc.hanisms that r(~late spLHnling 
gl'oUJld::~ tu llllL3C':l',Y groLliIc!s. 

2) In conjunction \\'ith coastiJl finfish assessment task; plan 
and conduct fiJll and spring SUY\/f-;Y cruises in Hiddle l\tlantic 
Bight cornpClrable to FY 74. 

3) Provide information on seasona1 distribution and diurnal 
activities of miscellaneous species of larva to user groups 
through continued analysis and publication of in-house data. 

FY 76: 

1) Plan and condLlct a field experiment in the l{iddle Atlanti.c 
Bight to study diurnal activities of larval fishes and 
investigate the transport mech0nisms that relate spz-nvning 
grounds to nursery grounds. 

2) In conjunction with coastal finfish assessment task, plan 
and conduct fall and spring survey crui~es in Middle Atlantic 
Bight comparable to FY 74. 

3) Provide information on seasonal distribution and diurnal 
activities of miscellaneous species of larva to user groups 
through continued analysis and publication of in-house data. 

35 - INPACT OF TASK AUGNEN1ATION 

Task funded entirely from Estimated Target Allmvance. 

~)6 - BACKUr DOCUHENTATION 

A. Hempel, G. 1065. On the importance of larval survi0al for 
the population dynamics of marine food fish. CALCOFI Reports, 
Vol. X~ pp. 13-23. 

Ahlstrom, E. H. 1965. Kinds and abundance of fis}les in the 
California CurD~nt Region based on egg and larval surveys. 
CALCOFI Reports, Vol. X. pr. 31-52. 

Walford, L. A. 1955. New directions in fishery reseaich. 
Dcep Sea Roseare11. Suppl. to Vol. 3. pp. 471-473. 

/ .?' '1/ 
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Sl:lith, h'. G. 1973. 1'11(' distribution of SLlmmCl~ flou.nder, 
!.ldL'i.l1ic'hthv:-.; dcntntu::)) eggs and larvue on the continental 
s"CltcIT-TJl-~Ei~~;;-ll-C~~~cC-Zd and CaLle Lookout, 1065--66. Fish. 
Dull. 71(2): 527-548. 

() t 11 8 

Kendull, A. W., Jr. 1972. Description of black scnbass, 
.Qent].-oprL~~i,~ ~tr5_.:2J.~~ (LinnclcLls) larvae and thc;ir occur:l'C'nces 
nortll of Cupe Lookout, North Carolina, in 1966. Fish. Bull. 
70 ( !t ): 12L1:3 -6 0 . 

Richards, S. W" and A. W. Kendall, Jr. 1973. Distribution 
of sand lance) Amrnoc1ytes sP'" ·J.arvae on the continental shelf 
f:rom Cape Cod to Cupe ffiitteras from R. V. pOlphin surveys in 
1966. Fish. Bull. 71(2): 371-386. 

B. Related research 
Coastal finfish assessment, thlCFC 
HESr'\ 
rli\RrIAP 
mws, Beaufort, N. C. -- advective mechanisms responsible 

for the seasonal influx of larval menhaden in Onslow Bay 
Long Island Sound benthic studies) HACFC 
Ichthyologic3l Associates -- ichthyoplankton studies of 

southern New Jersey estuaries 
Boyce Thompson Institute for Plant Research; Inc. -

ichthyo plankton studies of the lo~ver Hudson River 

C. N/A 
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:~: ~:ar;::: Co~~:~nicati~, t:~ 3. 6 I l ___ 3_o _6 -T1_ 2-" 9~ ___ ~~ 5 II 6. 5 

Utl.l~~H~S I! I J .l 

·i~3-. C-or-j::-r;~-t::;-~ -U-:-(;:-~:;:~-;:;--------f~Ir 115. I --;-\: t---11-5.1f--8-~-8---1123. 9 f40~-5---' 
r:..---, , . I I . i 

•. .:;I;lctS U (Funds obligated) Iss! ' I I I ~ I 
I4.Su?p~ies r;1 13.6 1---·--1~-1--6.2 ~ 15.5 : 

;-5- C~~~-;r-,,! ~-q";"-""'''''nt''------I~~~-jl --I---I-----r----~L-I 3 5-~11. 
~ • _a.:- .. "_~ ..... --1""'-" 1""'4'1_._ ... f .• 1 

l6. O::-:e: (Es(;::::&:,::c! cost of el1 other dire~-;-t _ '---1---' I . _ T --I.i: 
co:;t r:::l~ lr.d'Jd:;d above.) LS. 6 , 15. 6 3. '-1 19. 0 I 3. 0 ( 

.7. i~O~:1i D:r:;;c: r:t.;::ds --l -l-- i I ---' _. r--------r 
(A""I,,",,]",,",,",",!6ebo,-e.) . 304.7 I ~304.7. 69.0 373.7 I ___ '; 

S. SilDD0rt Cost L 4. 6 I I 4. 6 , 31. 0 35.6 31. 0 l, 
-.9-. -~4-~;;i~~~I~-Se-':d 15-,)-- I 3-0-9-.~ +' 309.3 I 100.0 409.3 100.0-1, 

o. J;~:;~~:~o;'~":~t'i:;:~."~;'~f;~~";~;;to. -j lOr '. -loT .. - I' 1 a ~---I; 
-'l.-?o~i;:.i~:;s~-(;-"':-:':~-r -------T"-l? --.l- --L--'-2----1 -2-.1 ~. 2 /1 •• --y--O·-----i~ 
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l/ In event R. V. Dela\vare II no.t rcactiv2ted this'fiscal year, lVIES.t'\ ha s a r 1'a nged 

for 30 days usage ofR.V.ls·j-\lbatross·IV and Oregon II. 

?:./ ~\rlE,Sj\ 'contrib~tes 50% of cost of 'cha'i:ter'for' fin rot disc<1s'e piggy:"back studies on 
LYfj\C-002. 
Fliggy-bZlck.ing: (1) Scc1in1cnt Cornposition; Sc'dinlcnt ChClnistry (hCctvy rnctal~:;); 
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5 P cri" ~ 

TH IS -;: 

'-.. -.------~-------~'-~-.---------~ .... '.-r--···--·-·-r~~~-. -.----. ~---. --~~-""-.-. 
"""'''IT 0 T _ E' I GS' Hf..i.1E OF INCUMBENi 

.-. ____ ~~. __ ~ __ ~_M'~·~ __ .~. _. "'--'--'('-~---l--'~--' -~~--:----.-~---. . --_ ... ~-~.-.... 
F ish e r y B i 010 :; i s t' ' 1 2 / 2 Th 0 rn as, J a In e s ! 1 0 0 

.. Fishery Biologist (Res.) . [1/4 IVlahoney, John . : 100 
Fish8ry Biologist (Gen.) ()/5 Phoel, \Villiarn 100 
B'otanist 7/1 Evans, Christine 100 

F ish e r y B i 0 log i s t (C en. ) . 7 I 3 0 ~'R e ill c y, J 0 h n 1 0 0 

Fishery Biologist (Gen.) 5/2 ! Stcin11e, Fxank 100 

~~ological.Tecl~nician (Fisheries) 5/4 1~~,~gel~s'~'JeSlie' .;. 100 
:& 1sh81'Y BIOloglst (Res.) 5/2. Zlskowskl, John 100 
Fi:3hery Biplogist (Res.), 1/7. I Ma.cKenzie, Clyde 100 

Biologist Roes. (Quant. Ecol) l4/2 .Lvlc~ultY1 John' I 100 rFishery 

I 
I 

, 
rg" 

I 
I 

, "c" , I"··, ' ',. >., ,~-.> ", .,'~., ,,- C .<' t ~.( ~-.' 
'., .. ;{~ '::"-:"~.?'_> .. :';""";o;..- :-."" ... ":'.-,",,':; _~:~I'"",~''{'''lr .~ ~), {, s '.,(, ."'., "---," '", .. -,.' - . " -' ., ~_.....r . ~ ~-'~'" '-, --. .' 

'. ' I' . . I _______ . _______ .. _ ' _____________ ~ __________ . ____ ~----l~----.~--
C(l,'~TI~1'J'::: (,n 1':.I:n: ,:1',1' i'\;Jcr. : .. :<.:n(J'/ "i)_l,~!: ,l( fJ.1[:cs" ~\r:j "T~);) :\'JI:l;)C[" in U//'Cf ri?hc corner, Ccrnmcnt on Ci'Ch of ti,l: 
follo',\in; t,em:-;, iecn"i;y io 3 tJy numSet. Ii 1c<::01 is not uf'?:ic;1~Jlc, so indiC:He by cn=crins ".NA": 

o. STi\T:2·.'.:rn 0;: ~r:ED 
1. T /, S!-~ (\ U T rUT 

(I. S i [: n i f i C.l!lt (! u: ~'\J C 

b. TcrnlioHion Crlc<.:riu 
2. D:::I~:rITS 
J. ;\CTI'/I'~Y ?~~AN 
~. M1L.ESTOJICS 

( f't 

3 5. IMP i\ C r 0 F ';;\ S K ;\ U G ,v, E I'H A rio N 
0. Current YC,iC 

b. LI uel (~r. cYe;1( 
c. n u, 1 ~. e ( '\' c :1 r t 

36. DAC)(·UP DCCU,',\::~n/\l!O~~ 
n. Det.l!t D0~uIIH:nt,l(it1n (Provlt.ie onlj $('n{cnc!' ,'tJStcrlpti{l(1.) 

If ,> l 'fflCl l \ l t ,; i1 n. J f("," , I I..,. t' '1f ! \'" I. ; I' ' 
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29" O<}T y.C'..'"~ cC>:·='>:':,'S: 

Incrcas,c.d i\.:l..."X.tirFj continsrcnt u;:.on f:1VOJ:oblc rc..:vicd of future:; ~rDP 
prorosJ.ls ~~.d inc:r:e2!::;cd ftrr~c1in(; by EC\,\1\--~·TI::S2\ pro}1:arn; 50·u -l00% increase 
nE:Ces::)2~y to carry pIa.n.re:d biolcg-ical CCf:Tpo.L1C'.J."1ts of l,.u::.:s::\ to a fiJ.voI:ablc 
cC:lclt:sic:-1 • 

\ 
.J 

'~'<';~f~"~~i:~~~: .ft: .(t·:: ·:,:~~).~t"~I-.t""""~~ I,' 'C~~C"~;~" !~t::~~:~,.,~~ ..... ~-!': J..1~~~r::.":}. J",,~'·~~:~\J .. '\.:"~:>.~;~5 ... - ~~ .... ;~~.\..~~..:: --;..rl?t .. r;.~l'~~ L>::V &-l~"~.:·-. .r.'\,.~·):,· _ ·;A::~~t?~·, ··,:;.! .. ~t,,")-:;j):;>x(.~ ~:.'l~,t,,:< .~._ ... ~. ,;~t~: 

'!' 

(/ 
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30 ~ SJ~~'\{ITI:-:?·~;>:·~r or:' ~::2[:D ~ 

Irh2 'Vl(ltcrc.; 01: the; N€'~,v York Bi~jht .?:lre subject to tJ12 dC"'.:!larK1s of rr,,:my 
ccrcrpeLing us·:;:'rs. Thf2 qCDc:ral pcblic f ~::-ort Clnd o:2n~;c.:cci~l fishermen 
arrl oth-::I"S lJ.tili.;~(~ t~~::::<:::c; \·,-_::.L~;.:·s for t.I"".i2i.r rc~=y-c:.=:~"ior:.21 c~ctivitj.cs as 
\\~211 {l~'; :0:: t::::::'-.::: livclihco.:.L Th:.:;~,/ rO:J1.llXe a re12tivcly clc2:::1 enviroD-
Il'0.nt vii. tr!.. \,.rat2:;~-S in ~t:hic:h th:~y can ~~ .. 7im sa£ely 2.nd \\irich "v,.Till also 
sup~Y)rt a su£.t:iciE:"'"1t (~.!.1:l . .ntit:y ar.cl qL:ali ty of life 'co r.:2.~:e sport. wld 
ca:-.iT,2rcial £ishiEg \·:'O:;::-·th".;~ile. In 2,:::':5i tion. f ir~:Justries ar:d p.!1.J.l'l.ici-: 
p21itic3 utili::~c~ t:.~·~e:::;2 \';G~.t2rs to c2is':;::::;S2 0: thc~:r \';2ste plx.xiucts ~ 
They :n2"'=IUire o:11yth3.t" these \ .. ~2tC2::'S assimilate or carry 2~·:ay -t..~e 
v?as tes Cl::-:-:?2d· into U£ITt Q Bet' .. ?ee:0. these t·\vV ends of a sp2ctrurn are 
individu::-::.ls :cc\=J1..11c~"ti:-:.s.1 the activities of Etch.. These ir:.divic1u3.1s aye 
'b'1s r;olicy 2.:::":~Sl:'S I grc::.nto:::s of li~e:nses 2lri.- P2l.:J:!'~ ts, etc .. I and they 
Ell.lSt 1>2 C02ice.:::-ncd al:O:"lt t.:,lC rights 2nd na~s of tot...h erLis of the 
sr:.€.::L'U".l. TI-_2S2 F'.)lic~:{ D:3.ke.:::-s and rL3_Tl2gers re::::lUire precise quanti i.--:C"1.t.ive 
lllfolTll.3.tio::l ~:X)u::-: the er'ivirc::---f::":~e;nt on \/,':nch to b3S(3 the.ir dec~isiolls in 
rCJUlating the varic'..ls U:32r q.cOl.lpS of tile ;:·;er'l York Bight. 

It ap;;.::22X:S tt2t all ir~2:a12nce has alr82'ldy occll.rrcxl in ce:cta.in portJons 
of b.~(3 a;-,-c:.x of tl~2 i7e,.; York Bic;ht as FJider:csd by \ralues of 10;07 
di ve:csi ty 2l:d lC\'J biCT2SS 0 Policy E':3.k.ers nesd ·to kna,y hat! ID,Jch i;laste 
Ina.te"L·i.al sh~uld 1:>2 a.JIC'i/70J -'co c?nter the 1\2\'7 York Bi~Tht on an G2:'ea by 
aX-Ea b~~sis I>2."C ~-,-i'~:: tiIi~C~ at Clif~ere.:-lt sec:sor:s of 1:::..c'--le year to C.l.Sl..:u:.e G1.at 
adC:~{U3tC:; co:::.sic~2ra:~iol1 a~"d protection. are giV2:l to -'che rer-!.'Ji:ce':--:'.eI1tS of 
livi.ng rr.ariri'2 rC2curces as ~':~ll 2 .. S as;:::-th2·tics 2r;cl h: .. :7'2.:1 nec>ds in (::nviron
IEG'1tal alter2.co:":s p:::o,;x:x::ed for th2 futures T:ris rc~uircs tha:t a brc2.d 
}~ j ~t.~l--~~~C\ 1-~-:) ~"-':-!11i-"-c---~ n J-r~ -:;-1c'+'r~~~l+-i('~n'- rirl bi I~,~ cc! -F'~-l;n ~;~.(1·1~1 ~jF-i""..J"'''"t Q1J" '5..,::;~. L ...... c,\.,-..; ~. __ J. ~D 0__ w_~ Q...L'-' ~~ __ '--' ..... '--'"--v .... .2:) C;U~Cl ~c,~s...-~s 0._ _ __ '-' Co._-"n.:Lfll t_~c;::, 

prc.:::cnt2.=/ li'\~i-c:.g in t~~i2 ;;e:',7 York Bi~-rht, and of the fl'..l'xes of r[~3.terials 
P3.SSiLg tlrrc(':;:;·~1 thc~:n! so t.hat D'12 effects of rr,ai'l.-.i1"ldu.ce<i changes on D'-J.e 
HL~jJ1e life can .te deter.rTlin~L 

31.. T!:SI{ CCT?UTS (S?':CIFIC) 
~----~ 

a) !-il2Ci.SUrcr:eD.t..S ill';.l.i Stl"'APs of the distribut .. ions (seasonally) and 

~~ : .. .::~~~./~, ,~>t:·'\ .... ~,. .:. 

. tu ~ rr.cl.gi."ll:.. 1.:::~.e3 C~+- " ..J.L ,.. 

1) 0.t'::ysen COi1SU::-;-:JtiO:l by the plankton.ic org2Jlj.STlS in t.he \'.'0. ter 

2) 

c01-C:-'.~l c:::: _ t:::""l, Lc,.:2r r l'::...:·:;::r, cs:.::::1 S2:'-~y l~cc:~ Bays Cc::E1pCLred 
vlit.h st2.I::~1i::'.g st.ocks 2.:"~d in;uts of orqc:.J."l.,lc TIl3.ttE'X into the 
systEm 2.:.'"'.d he:rvy I:',etals associated \,li til par'Lic-ulate lC'.2·tter and 
zoople:.riJ;:ton ... 

Q':'l9e.c'l. cc:;.s,::~tion .b~' the sc:.:.Lx::xl in t.11e r~ew Yo:!:."k Bight COT{x;lro::1 

\'litJl tl~c: clis:::-iJ:,udo2s £~:-.L:2 c~~:~t:i.tit2s o~ r~"'3C;r."of2J.1r3, r.tcavy 
;""'''::":+'~l.~ c . orcr~',·) c·-' C;:1y,t'.r'"("l ',..-;-:y':; -)~". IX'" """07'+-1 '1} -;:,r'!,.. ... t rcv:'t'c;:"".rf S·~1-:-C·T "l"v"'~"c: :.;. ... ' J.l~_L.C1,. _~, ""'_j_-L- ... _ ....... J..J.~ .......... f .J.- ... __ Ll. .. :lo. .!. -'\..-\.-.,;. ......... __ C ... L.....l.~. ~ l "---"-1. b ·~_.)~";)l..L:",L\.....'-.J,.. 

3) [·:':1crof~w"2. it'l t.h2 :t~t::::~.; York 2,ight ca\~-::2..::-cd Viit .. ~ t.he distributions 
a~il cor:·:C:1~:::.-::.:t.i2r:S of hC:l'JY E'et3.1s, <::-:r.d. the distribution of 
s C::l i;-1.':::!1 t F'---=x c~'~:e to.r s • 

(( )-1 ) 
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1'-1J.ose activit:i2s :,,-i.1J. il;£ on! ',::.1 L:: ,'::;1 'v; iJ.1. .::.<.:; to: 

1) determine rot: the p1:::.:~k tOl1.:i..c 
Upp(~r ClnJ n,-:.ys) 5B C:lr:"::~blc:~ of },.:roscnt: 
1 1 r") • 1 j ~ 1 ' _ eVE:: ::;; or Cll~~SO :\lei. SUSP2EC(X OrsaI1lC J' "Q')l' t.. fC)i- eel/'ll c,-:;" C'on _t it ....... "'-. .".. -'.,.. I........ ...J~<""l.."":'; l 

of the yec:rc ~ 

2) cJ.ctcr[l1:Ln(~ as!::dI:'cLIEd:icn C.:lIX1City of mc:: b:::nthos of the I:<!C\v York 
Bight for \·:aste nstc"J:.-ials on 'an area b::/ urc.:.:1 I);.Jsis pc~:c unit tiTre 
for each season of thc~ year" 

3) -- ,.; ia '''-:l c'r:.l" 0 --1: .•.. ;::) l·.Jcr· '1,.. • "'1('1' ,t1 c~ n,"',::::> J_ ,.' t ;;:> t~' ' the:-. pJ .. LT\ .J...c.~ .0<. ... ,,_, 1I1~ U~lL,_~ C t~...;vrlDlL':J n._ pL ... ,-:')cnL ,::;.1 _LL • ....Lon ll1 l_ 

New York Bight a:rca so tha't the effect of future nl:1n-m3de events 
on the mrnjJ:.e organism can 1.)8 detc:rmino-l. 

, .,. 
r,Y::asurerr2nts as da:ta 2.1'"'::::1 SYEAPs will 1::e incorroratcd into pericx1ic 
and topical data reports f ' . arrl fonna,l publicat_ions concerned 
'Vii tJ1 rigorot:sly anal y:::ed data and obs(:x-vations 2Ii.d special atlases 
ar.d. public.:::.tio:1S \',;hich srra~Jhical1y iLc~icate b3.s~lines and tsftJ?Oral 
e lla''''' 0" ec 0 1)".0[" .... 1'1 .; ·rl -thD D l c11J- ~)Y'd' ..."l J' 'Lly"'ct 1: ~.J..erC' ~.L ... 11':;~) J.... J:::J:..:..-...... f..::.I...-~ -'- • .l,~ .u __ j~ L.. C.d.! o..\. .. A. ~ I'!v ... t ... ~:,... "",,,) ('! 

b). .rrhe termination date of the i:clsk will 1>2 p::ceJictcd on t.~e ability 
to obtain en()U~Th successful mea.surSl'~s."'1ts of renthic respiration, 
rErlox potential r and distribution and bio..x!.Ss of rnacro 1: 2H.l 113. to 
adequately dcsc::cjJ:e present: conc1i t:l.cEs in the Ned Yor}:: Bight. 
Dr'. Cok of }\'c3.21phi L'r'li't,"2rsity h2.s rec:e::-ltly proc11J.·:;(;d !Taps Shay'ling 
the sed1.Tc:nt. tYF2S in tl"-le Ncr.'! York Bis~t. His Traps in. ac.dition to 
previous gSJolcqical ar:d biolc;gic21 d:l.ta frcr.l t:h2 [-;2\-1 York Bight h2.s 
b r'''-'-- 'c:r-,-l.1..· "1~)f-f':> ':"""'C t1-··,'j . ·.L' ;:: b' 1 -,-' -11 ~. 7-':~":~~~ c·;-~.j-i .;;::<;;.~I.l u ..... Cc~ LO G;:;_L.L.rnW~C LA::. IX)SJ .. Llon C.L lO~oglCc< ScL.rn.t"J...L.J.J.'g ,JLCl.\'_LOns~ 

'The numcc.r of sarr;ples takcn \-1i11 1.11 t.S'2 tely vary accordinq to tl18 

variance asscciat~:d \",ri·th e.J.ch s2Clul':8.:'1t c.:r;e" 1118 overall .objc--ctive 
r~1ust 1::e accQTcplisted by tr-:G er.d of FY 77 I b':.e termination of the 
l(1ES~;, Prcq:cacn~ If tIllS cbjecti\.re of describing t:..lLe e.n.tire Bight 
proves to be b.:;:ossible ','lithin the til1"B liltli ts set by the r,I2SA 
P1:o-dram, tl1en tlle biolcg-ical1y ar:d ecorK,rnically more ilT.fortant areas 
of t.r~e Bight \vill be. CCn.C2t·~·tra ts'C1 u~::on 21'::::1 cescriced. Th:.:se more 
iIrl?Ort.2uY1.t are:;}s \,,"()uld incll.;,de the a';:'ex of tLe Bight and more 
specific2.1ly t~-:t~ at:::'.:;? sites for cllTGse s;;:o1.1, sE5dage sludge 1 and 
ch~':;\Lical-acid \"ostes as \'7211 as coastal areas ,to which '(;.Bstes might 
te trar1E;rortscJ, by currents. 

Stt:.cJies in P-axi till1 ( Lo:-:cr I Upper &'"'il SClrDY Hcy,:;k Bays in ~/,~hich \'78 nre 
rne2.3uring O~<:YS2n cons1...r.,ption by p1arktcnic o:cgan.i.::-JTlS in t.he \,?ater 
coll::~~n i'-'/ill b2 D:::c~1.ir:2. ted vi-hen 0nou~;h successfu.l .n:C2SnrC:I:".onts 2xe 
o~::t,=,jx~C'lJ to 2.:1cJ:~~E~tc;ly de~cl:ib2 cor:::~i tic:;;.~:; ever an 2Jl ... '1LlCil cycle 

(~'<'~":'0'; ,!~~~.,~.},~':;:/:A.~> "~~',' nr:,{); "det::::-.TIn.:Ln~:; J;,'1:.(/:.n0'L ,:>.t' not: ' tJ-:.e S'IStGt\j.s c:.u.xJ)J.c. ,cf a$si;nilc~tjJ'~q ," ~ 
pre~;2nt: or illCrE:Usc:d levels of org-;nic 'lCXldirB.. "' . .'- .' .' ~ -,,~~ ,',' 

( r ~-2 J 
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E.~':\Y:~1?Ir~·13 : 

I1'he Ta~:=J:. outt)uts 'dill fYTXJ\liae t..hc quant-i.. tJ.L-lVe infor-Trotion :c(;cIuirE.'d by 
policy F''::l..t~crs to: 1) n'i.'-.ke clccisions I 2) c:ducate the public to stlPI:'Ort 
tl1cir dc-::isio::1s, r:::::,:~ 3) 2.110.'1 th::::::1 to orig~in.:ltc lcgislcltion to rOjulute 
t.b(~ r_-:.:..::~· c:::::~-.~:·=·~~_:-.; 2.:::~i.vi ties in t.he Neril York Bight area, so th3.t not 
o:11y v;;:::,'-..:lc1 tl::2 C.DVi:rOc1':::nt for Iili'...rinc life be prevented froll L;c:ing 
dE.gre.:~:ed fucthc;r I but a1.so tlio.t it v:ould be i.r<-:,proved ar.d protc:.'Cted~ 

~ 

User grcu~'s for tle'd_s inforr:::3. tic!} \',Duld include: NE?;'l York City Cor-mission 
of ~\late::.- :'.:~sC'_:~'C2S; 1J2:cicus r:~C:trciXllitan rtLUJ'.1j_cipalities iI1clucling Passaic 
Valley 22"::'2-:- j:_::. :1'.::·ri ty t S t2.-:'e 2.:~'2.c",-cics including the NC\'1 York, r;e\'1 Jersey I 
Conn·2c+- i .cut 22~,:J Fl-:cc:e Tsla.!Yl CO:ise.L,la·tion and fisherJ organizatioI153i 
U $ S ~ En\ll 1'"c::-::-:~2:r1tal Protoctic:1 1~S2:1CY i ar.d other uSer-mJIl2.g-e:Il:.ent groups 
includitlg orgal~l.Z2'(:icns "vi th int.e:ccs-ts in rEcrea.tional arri co:n:nerciv.l 
fisheries~ 

rCfI\TITIJ::.5 PLJ\:,7: 

Sub-task: Phy'''<ccplarl.1<:ton f 
in Ra.ri t.2.,;.1/ ICT,.;-er I Upper 

pri.'70.l'(Y 'p!"ciluctivity and \v'ater colrrrn respiration 
and S2..::xiy Eo::)1-\: Bays .. 

Pol1U1:a'1ts er-;ter tlLe '!.Bters of the l\e'.v York Bight areas as l:ot11 p3Xticula:te 
and. dis:::ol \/cc1 1-:-3t:.erial ~ 'I'n\lS p~-~::ic~llat.'2s ·that. rscrncin St1Spexlded. itl th2 
~;lab21~ col'-:~l.l 2::::1 the dissol\lC~ su::st.aI',ces th~~t reri13.,in in soluticn hc'l.ve 
the P:J2':'"1:..iCll to affect pl(::l~,~tOr1i.c rr2xine resources (incltxJ.ing la..rval 
stc.ges of s:;:C2:'t 2T,,,d CCT1';,'.erci.?:.1 S~-2'~i2S 2.S \\'2l1 a.s their £c-\..Xl sources) 
as \1/211 as t.;:::xa at highe.r trcpru.c If:;v21s G Ultimately f man or his dcxGestic 
aJlirna.ls ccu1c1 l.)-2 a£fcctsd ·tJ:rcL~Sh tLe transfer Wfl concent.ration of fDl-
111t~lnt:s ~,::o-0,C;;--_O'C.;c the £cxx1 \·;2b. 

H3TlV 0:: -c.e p::Jllut-c"'J'"1ts tbat e:.Lb::r the i·,Jeltl York Bight are Ilighly organic 
( 

- , . 1 ," ., ·t· ) A 'f tl rv::--l-r"'2lC;-'~1 '"-~ , ::; 'C'L')C'C c~ 0~-:OC, c::e·'Ct"fO '\'"'(::.S QS C'te )LS sue "). -'1°V -rray ~j'_\""_ .... '-' ~~.:......- ........ ~-",- ............... l _r"---.,) - _,-l.. __ ! ~ 'r't ""':;'--) --..! "'-- "" ~ .. ..". ._ .. _ ... 

pro-1i.de 2-'1 2,::::::.-:.i::n2.1 r(x;Q sc~ce for ce:.:ct2.in orr:;an.:Lsrl1S.. EC\,,'eve.r I they 
fray in;:-;-t.E::Ed L,":>,i.oi t the c;rc.·,"'G~ 2;;:] c.e\721c!.:;r(':c~~t of tT.2se organi.s::lS _ O1':e 
of sevsr2.1 EX-"Yc--:-2:.2XS tna.t El'.~2ulc1 ir:.::.ucate D~2 effec·t of tlicse cCL~:;our~ds 
on tJ12 li'\ii:-;g SySt~i':1 is tJ:-:.e r:.22S12rt?_--:-~~:rrt of t~2 eonsr:rnption of c:·:ygen by 
p12J"J:tc::'lic o::-S'2..-v:i.s.'::s livir:::j in ·tl'~2 \t,'at.e:r CClGlh~ In areas vo'here there is 
a I1"igh orr:;::l!UC i!~::::ut CL'2.d reS?i::C2tion .i:-:; high, oxidizir:.g ncarly al1 th.(; 
iii:::::CX:Qr-g c~S-=:-lic 1':3. tte:c; 1,','2 ].:r:7,,r trJ.:3. t such syste-ns are cJ.[:>3.ble of har:dling 
~b.igh orSJ2:Lic lC2.:23. ~':112J::'e f hC~':2\;'er I an j.mteL::::l1ce occurs bet\,';'eC'l1 inputs 
of or-SE':rJ,c l-:'2t-:.?::::::." ::.:-:.d t-]:-:'2 c:·:ic",:::.tic:::-l of that matb=;r v,;e knCA'l th3.t -b1;,e 
systc~ i":"2Y 1:>2 r2C2ivi!'.j teo I::'~:::11 organic matter. Depressed 'oxygen values 
in the? \',-2tS:'- ce:J..l-'::-:-21 T,:ould ;r.c!iC':::'-::2 th;:~t tl~e SY?iCC:TI is ope:cating at or ncar 
C2P2Ci t.~,; s;.:c:::-~ Ie;',: [0 V(lJt'.;_~\S 22:'0 f:::,c~::-c~:::-:tly c}:~~::-~r\Tx:l i11 rr.ctrcL-oli ->C2..D \·,'ot,crs. 
In '~'V ("';0<:';.:::> E"~"~~'-'C7-.,..lTT'S -1-1 12,)- ,:lY'-':o Dot o··'C'.-"lo~y}.:'d ,-.jr·\:11r l r~<-'~f'>"""/iar"+'iV':l]~y' to·:' '.~:/:~~ (t"~(."V.--:".l,.I: .... .. ~.;r ... "'.~~·_~'.-~i'" C-.,l,l_ .' _ .......... '-."- ",-""J,,-1.1 ....J _~<Oo .. ~ • ..,. .'-'. ." l.,.,,. .C ...... ... J\ _-J~ ,,_., '- ...J .... t_· _ .... _" .... .:-...)1 b-. .... J~ "_~ __ l"",........ ..,./ 

. '. incrCJ.322 lr1 ti-~2 Sl1::'i)lv of o::'-:;-2::--ic f:-'2tCc.t' and ccosystE.::n.3 thJ.t are ov(?r-
•. , .. ,' '1 ,-.,~lrI"1 ,:-h..--.,,1~1 ~--!- l~'~~-:--':>,- Y'{.,,:,~,:~":;..L- -::;,-:,li+-' ,,>-:' .'.,....,~.,.L.('"' I ,,'rl·)....· I -'-C ~-, .. ~,--, ~ .. ,-'~-~ ,._" '- ~,-. ':,' _ _ ___ . ~-__ ___ ..... u '--'- ____ -'-- ~J_O.:. .... ~"L .Ll_,t-,L. L..:::J • 11 L,Cul U"on I 

l.T2.p::!J~C,3? ::::-e.32;,~:C:"::2J::S U:ari, et al. f persc;;zl.l cC:~TQl1ic,J,tion) rcr:ort that 
C1.lt:C(,):-~:'liC2:2C:-: :-.-::!s dirc:-.:::: c':f:=<::::ts 
\·.-ith :r.c':--::'--J.l r2.?2.:."CC::C:c c.ion in f01.1r.s 

. '. 0:1 rra:lY r:'..::1 .. :r:-U1C org3IllSr:lS I . 1.. e. 
such as oys tC1:S ,. 

( (5-3) 

intO.r£CTe 



__ ~) __ Ol: __ lj-'--

'1\') t~hi.;.:; c:Xl tlLi,sto invcs ti9~l,tC 1.:1:0 1) SC:,:"'iS8I1cl1 

VcU: it} t.:j,OI:S in thl? d is Lc.iJ:u tio?) an:::1 C):':~ic;<:-~n con~jumpt.i.on in 
tL: \;". tel:" colL'~iJ1 t 2) sL::.l-:.dir:.:r st_cx:k~) of orc.~'::ln,ic ITGttc::.r r clrd 3) inputs 
of Ol~S~,1.:L:.c ~ .. , ',I-rY

)'" to tLe systc::m, to c1C~:Cl.T[,-i.n(~ \·!hcth(~:c the p.L:ulkton 
t'(::osy[.;tcn~s at'!':; c2.~:<2blc~ of ussiDilating the present levels ot cli5so1vo..i 
an:} part":LcnlLlb:~ org=:..rd.c n'2ttcr enterirv3" tJ1C; sy~-,tcm. rrhe follu;ling 
p.l~cc:,::;tcrs \'lil1 tc fLC'2surcd: \·l2i.:::er colL'TI'1n rCS2)iration rates (P2ckard 
anJ rU.C[;',Jrcl~=:;l 1971) I~::;t ~'~::-=:::::~~'=':'J.:]'~t.on c':'1.rton, p2.rtic~lJ.;:::tc c~_"~~::l"lic c::s:lA-::l1 
(JL:CO C3.rb..-:m. i'~r:.2-.~.y=:.~::r)! F,=:r:-c.i.c1.11o..te inorsr::l:-:.i.c r:'-~-:tC'rial, r:cilra.T)T prO-
ductivity - pc;.rtic..11at.c:: a:'.cl (~i~3SoblC':::lf ph~Ttcp12_nkton-srx::cics volume 
and n1.lll1l:x:_:T f ratio of cctritus to P;1.1wLJlcl:1}:tOD, heavy mc~tdl h1 susper.ded 
p:;.:cticu12te r~a terial, dissol\~cd organic ca..r'.!::.:on U,32nzel and Vaccaro 1 

1964) { 2l'.d, if present (:a.tcl. dcr::Ollstratcs t .. he i.i~~I:xJrL:r:ce of dissolval 
organic E:atb~r, \,;2 '-,.;il1 E2aSi...l.re assiIlulat-i..o:l and oxid2tion rates of 
c.issolvecl orgcrnic n~2.ttEx as ',:ellas salinity; t€l1~Y2ratl.rrel pH, :'.';;} 
and dissolved oZ~lgen. (See Eobbie, et al~ I 1972. A study of 'the 
c3.i,strib\J.tion an.::1 activity of microorganisms in ocean \'lat,e:c ~ I;imno1 .. 
O::ea.ncx.y.c, 17 (4): 5<;:4-555) ~ 

SUbta.sk= Sealx-~ O},,1'"g<2Il consurGptIon = Ne\'l York Bight .. 

This subtask is nro"!.:::csed to r.:eaSL1re· sea~~ oxvaen consurno·tion clJ'Kl ftlcl.P' 
1::' .l~ .., • f ~ t -'../ - '. 

the present rab::s of o2-ccn:;;osltion at orga.DJ .. c \·;astes cccurrlDg as a 
resul t of biolcSicZll 2C£1 no:::.-biolo;rical pl:'C'::esses in the l";ed York Bight" 
Pcn:t.icula:t" Ei~l:9:13.sis \'lil1 b2 placed on measure~~::2nts in ar.cJ. arourn the 
It;C~st.e diSfOSo.1 c.~rC2S in the 2f-ex" CCITI?J.riSODS will also r.:e reade 1::x.?l'.",:-ee.n 
se~<:;ct O:·0'ge.n consGT:r)don va.lues in tlE:: El..:cson. Sncl£ Va,11cy and. 
nei9 h]---..;()rirl~T Ccntinsntal Shelf, curl ben';22l1 ti'.8 Hudson Cany'·oD. del t.:.:J. ani 
,the neig}--1-.--cring' Cc;:-}ti.t"'::~Dt31 Hise 2:c-:~d Ab~lss,-.::J .. Plain to see if there is 
any indica.tioD tildt OrS2_I1_lC h'.:lst:es cu:e af£ec.:tir-lg the deep sea by being 
txa~1.Sr:::ortsd c~c-l,n t.he Hi...:c:'sol1 Sh.elf Valley an::1 Canyon. 

}?ran the results of ·this stLl.:iy and additioD2.1 infoITt.ation concerning 
the extent of organic \.,0stes L'1 the Bight ar:d the rates of input ar.;.d 
eXfo::.:t by phsical n:22;'~:::: the follo\d-I1g \Y~ill be detenrd_ned: 1) the rate 
at \'7hich or0a::1ic ' . .,?cstes are ccc:urrlUlatir.g or GlSapl:>':?3ring in cE;::ctain 
areas f 2) tl:s c.:tY3.ntit.y of crg,:l.1u.c ii~put v::ricus arcZlS of tlJ.e i:':2~d York 
Big-ht C3...."1 accc\Tli'032t2 \"7i thcut d,eleterious effects to the living rnarine 
r0~~0Ul"C2S I ,:::.[::1 3) L:~ ti2-:.::; rCCl'uirc.:c1 fo:::: t1-::2 scc~,ir~~cnts to retUJ.:l1 to a 
ho.nsosta.tic c8rrlition c,:};:81Jle of 2cCCCl'.i-:'Cc:2.ting precJictable, but as yet 
unkJ1v:,-n! ql~(lr:ti ti.'2s of org~'::::.ic f:l.atter 9 Ba:::-eliJ18 deccr'F,03ition rates ~'lil1 
be mapped to rfDnitor tJ'.8 sprEx-J.el of ro11ut2.nt.3 in th(~ fut1.:u:,e ard t.0 
provic8 Folicy r:~:.~:CYS i,,;i th l.::s2blc infon::3 tioD on qua.Ilti ties of orgaruc 
r:'.atter th2t c:,?J_in22tc".::1 a.rc,::-;,s of the Bight could acccr.-:-:c::1a.tG tcsnporally 

'.: :'~'·~'£.-~,,/,'!:~:>·-;>-;~~~'~':v> \'~~'~~~101.~ t ~~,l~y .. cF,~eL~~·\ ... -tL~~SS,~~-~-:;: /- .-~::,~-:_ -:-:r:'?',~~':.-;t-,\.,-~;c. ·(,~·r:.'t,'''''J ;"r~~"'''':'''.''',':'J··->;; ; ),,',y. ~Jr.~~'A '':,' .~~" I n ,.;-.: 

'Tl-,C':) or-oJ 1 n,7; nrr l',-:"'l"'-;"l"'0tr,"V'S T.ri 11' }~~o r;·~-::::'-lS' 'T·rv-l· _ ...... _.L _. __ '-' •• ..-...... _ .:...._~U_(.u.~ __ \ __ :,L_ v ... _. >--.....,... l~_C .. 1"....t..!...L"--·* sC2L">eCl o::-:ygen consurr~) tion 
(Pclc:d~r..J.t, 197_1.:1, b) f l·C".=:c'x ~'.:;(::.r.:'l1t:j~l.lr r()~~uc,xl su})stan2c:3, cLcjiydrcr;cr, .. l.:-:c 

assZlY (IJ::.nh~1Td, ct al~ I 19G5), p .. ""'..rticuJ.a.tc c;l.-cron illY1 nittcxjc.n, c1i~::;::.;c)lvcd 

0;'::1'(J211, F~If ;::a1ini Lj' clT.d tCi:,",L->::'rZlturc. 

(( S'cf ) 
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Sub t;:1~3 k. : Benthic Ircio~- oT:d L-;:~crofaun3.. 

EcJ.stc n:a~£::rials I inclcdiDJ solid \ .. ~2StCS 1::::{lrgcil to sea for aurr:ping and 
e£f1ucnts frc::l r01.nt ::::our:cc~:;, l'~.J.ve b(>~n Sl-:C';,Tl to affect t',:nthic c.\·/clLlllg 
o.rgan5.sr:~s. Le:nthic r:.~~:;rof.:::un:J. t::x:J. h.:::vc tesl. severe1y affected by C<::C:21'l. 

discosal of SC'72CX:! sll..:::.~c.2 ar:.,d Clrf~Jcrir:a s-:.:oi1s in the Dieht; ni:"1nv ccr80l1cnts .l: ..-I -" .... ....J l... _'.~..1_ 

of t.ru? rr:.:::.crof(~t:!l.:' are ccr:Y::2Ycially irr:~ort..2nt or have great sigl1ificance in 
rncl.rine fcr...rl chai.Ils 0 There are also indications tID t the ll:eiofaun.a has 
b2en affected .. 

'11112 S'mi th~;o~rian l\dvisorj CC::r..1TLi·ttee (1972) reco."';~T:er~ded t:b.a t futlJ..re research 
efforts 11 shcu.1d be directed to evaluate statistically the effects of ocean 
dun~ping en r.e::lDli.c r::-:.:.crcfc:mrrl; partiC',-llarly those s.f2cies :lJl1E:ortDJlt 
cc:n:~':21:cia.lly eitl:er ell -r2c,tly t.o fl1an or 17] serving as feed for fL"'1£isl lo !l 

I-t also S1:.:?.tcx.1 b'18 i!:'.:;:cctal:ce x.d neeel for studies of the meiofai.IJB. 

Oux prol-=OSSD field research on tIle ll'.acrofa.ul:.3. is related to car lier 
research at SF.L 2J."1d 'dill consider: 1) ._ch3..t~ge iJl sp.::cies diversity ·("rithiJ1 
n12.c::-cofaun::;.l CGTr~l' .. -t.Di tics relat:i ~.:e . t.o sources of [..DIlution 1 2) change in 

U:r1::'2.1 bic"'2.::1.sS 2.~.cl st.~.(lin~r s·tccks of l:c:1tbic s~cies relative to S01..l.rCCS 

of fOllution 2r::5 2co-:::'c:-:.es f or zones of t.r,:::u.:.,si tion in fhysical e-colCX:Jical 
, , -:----'---. h ,. "1' d ' . 1 f . .." . ~ 1 pa ... t.2TBt..e:cS, ar~G 3) cr~u~c;e J.11 t_J.e ciJ.s·c.rJJ:)i.xtlon an DlO .... CS'J. 0 _ lr1CUVlCiUc_ 

Sp-EX;leS" 

., 
P ~....-.l·.; ..-..~1 ~-,.

elL L.-l.1....-'-<l_LC ....... 
"..-....--.-."-. ~..-..: ,..... 
c...;, ;.:.>.1 ... .!;;::::.~...:.; _L.::> 

~.,..; 1 1 
\--1..l......1.--L 

1-.~~ 
J-,~ placcj on 1 r.\'70C·f. ... .,: rr::'l·{-·~;-"\1'""1" ~rc-:'lC ('\TTC.,... .... !:')1'iri 

-o;-..l...i.')# \..,....-.; :.-..,.:...~J.,...;,.~.:..;,::j ~.-"'--"-'--' ".,-.J '" ___ ..1- ~~ .. ~ 2..rour:G 
the '\,';'aste dis;X::;s.3.1 ar:2as in the a98{" Ccr:'parisons i/rill also 1:.e p..ade 
b2b·,cee.n tJ:2 distrit'....:.~-~ en, lJlCCElSS J' s:;x=<::ies ciiversity 2rc .t:eavy metals in 
the Hudson Sh21£ Vallsy CL'!d :0eightoring Contir:2J!.tal Shelf! cLl'Jd 1:ebd2e11 
the Hud::::o:1 C211:}'on c21 tl a.r;.d b'1.e neisl-;..tc::-ing CC:1tinet:al RLse ar.d l\byssal 
Plain to: 1) prCTJide ba,seline datc'l. 2:d 2) deterrc:i ''is if there is 'em1' 
jndicaticn ·tr~~t r.:ol1'..:.t.2J.l~ (h22VY r::~~taJ.s, CO_Lltor:~:3 I orsanic ~<l2.stes I etc,,) 
are 2~ffec·tir:.g d;::(~9 S23. rrarir:.e life by b2ir:.g tr2J.'1....sJ;='ortcd dc:.Tl the Hudson 
Shelf Valley end Ca:1::;'cn. This d21t.,-~ i,',Duld n;-::;"'Je a direct-}x.:::a.ring on 2LY 

decision to n'0ve D1C lccaticr.:.s of t~e present ~/Jaste clis'!?Osal areas. The 
1;::; ,r,-,:,:) '7 1 (";-'l·l-i ...... -F ..... \.-,.:::, ~r~c:;-·r.1- -=liC'v-. c:;:..l -~''-D:::> ""'1(1 h"=1\I::) Y'0-.·1 .::::-:_· ... t C~l.c:n·J~ :U1 _C~~L..._._,? 0._ Li.",-_ ~-,,_~-,:_.~~, G~":".L-O_,c1_ c_'-~~S CVL\ _<. L .... ~J~ a ~.:-a.. e.Ll~(:-- , 

on 1cc2.l S::Ol.:L. ar::::i cC'=--.~.'3rcl2.1 ~:J_SnCXles 23 \~-e1l as rmgra.tol}, ~.;:c-cles 'dnlcn 
non'\2.11y rabi teatc dist.3~t ','.Btc.rS ~ 

The objccti'.;"2S of ·this subtask are tD: 1) estaQlish bc.lselines for b2nthic 
Co.TI~~LLrrities Y!~lich CWl b~:; all.::'l..lyzcd st.!~ti23tical1y, 2) prO'J"icle c1atcl. on bicrn;J,ss 
ccr:l-::unity or s:=-;:;cies c:-i\~e..rsity ~;.r:c1 ir:.CiTv-ic(2.l s;:(:cie~;, p..:.-rrticu1.:rrly those 
\<lith cC::T:'0rcial v21L:e, \·;h . .ich arc affe-::::tc:::I ~l r;:o11ut:rrrts, 3)' c1cterrni:n.e 
the pc:ssibili -:::.:-:{ of s;ccific ~i:.:lcro£'::-~1...u12l s~:>~:::ies s(~rVin~f uS 11 ir:::licJ.tor 
or\J2.ni~.sll i:1 tr_'2 Bi~<;l,-=, L1) c\)t:::;:r:T:1irJ~ if C:--.~;.r:.';2S in sir-:r:rl(:; n'2jort:.a.::Cl or 

-'1·:~~·~-(~c;..-~ ... o',~~.~~·bi~Trlass .... r3:t.h.:::x t.':,:::'fl ,Ci.i...;1.ng8s _1.:n t .. (rc.a2. CG'];:;~}j.1.J ... ty .,sJC('0c-ture r . C2..."l. P2...:'..i,;;;::::0, .t9 '''._'':~: 
. " ... assess Cl'~L'lgl2 G.L:C tcr::.:::m---iI::iucc::.l GT:irCI'_-::2l1 tal F·ortlLri::,:::tiC:1S t1ril 5) pro-

ViC:2 tr.~ cJ::0'/'2 iii£O:T:.~~ ~on in tr.c fc::-rn of (l sw.:tJJ:lit of Q pl:'cdictiv2 r:~cd{21. 

(I)-r) 
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n'l-).c> ..... :1 1_ ·d-c' c:: -t1 .; .~. c::' l'\.,f-~"\c~~ 1,,"\'1 l-;,"~N 1)'" C' -i '""' F ,...,t....::"1 ~{ ... ("' ·'\1(11 '-::1 ... • \ • .!. '-'_ IJICCk,CL.~J OL 1._L.:J .JLJ __ JI..._~ • ...J"'. "J.L._ .1. ..... _. d WeI.Le.::> 0 ..... 1,.;.l1.:::l.1.,-• ..::-J DJ..~~.C<.~LlJ.g 

tile distriJ.:JuLion oF.: ir::-.lividuCll s~:ccie:.; 1 bic:-:o.:l5S CLt'1d r3p~~cic:s diversity in 
tJlc ap2x of the Bir;ht=., 2) correlations L-ct\·x;:cn tb.c~ (li.strib~.:tion of ITccro
faunzl ar.d sc:'cj.iJ~".2nt ty;;-:.:! l:~r.d c1i.;3b:il::'.l.ticD.~; of tcxins crr:d arti.facts asscci·~ 
at.cd \·;it:h l.:;,::.c1 c~c~;osi ts of se.<'as,c slud~;,::; 2nj c1rec.ging sI.::oils f 3) sta ti~-:;ticJ.l 
corrcl2.t . ..-i.c:''.s t:=~.:C:;:2Il ::::;::.:=L':::.3 c2i-\?2:rsi ty I st:"2:" . .::'l.l.rl;r stccks 0: ir3ividual 
t.axa (<::lS biologica.l iLdicai:::.ors) ar::d bic>:':i2SS ClL,,::1 d€'Cisio;s as to the 
suit-ability of D:.C;S''=: c.'::"',:3. fer IT'2r..c~;'=.2Tlt p'..lrt~'Cse.s and 4) u. SG.'::UlL1.t of a 
pr2jicti\~;2 rr.o,J_cl sui. t-lole for L,1)clusion in the overall r~o.;\l\.-ECSA rro::1eling 
prcgr2m~ 

Tne first effort in t.1--t-Ls STL~tas}: r.w3.S 1>2en to develop a samplJ..nrJ~' projram 
which ha.s a S'Tea·t des-.cee=: of s ~"l tistical valiclity .. 

Several facets of research of direct in-tel-est to the I:'~OA.Ji-l'iESA rSrC'...(jram 
have not CE:."';·:::l1 rur.::::"iEd or have ina.dequate fir:.2..::.cial y"8sources C1.,\'·2jl2J"Jle to 
develop D~c;;'Tl to t.hei.r full pcte:lt.ial .. -Fo~ JJlst2I:'02, a crrC'...2ter effort 
shottld 1=e r~6>::: in 2rlviror:rt211t:21 lc'j.crobiolcgy~ ar:d chsn.:LstJ:. ... Y, 
as these disc:L~lit--'les relate to tJ:.e l:::er:t.hic r:'.2io- IrDcJ:-ofauna 
resO'l..l.rce 25seSSiT2nt research on dEi"l2rsal fij'.1fish .. 

PJrJc..i.cular ly 
s tudiss and 

Gl'~c-:.).!-e~- c:.nn""-ort c.hc"ld 21c:.O b o n-iveIl to the", p'ychlcm of fi c 1.-, dic.o;'lce a.,-.d -4- ".C-I.."L .. _L "--"-.t.'::'JJ:"'''' ~ .... ~ u ..... _ __~"'--" ..,. __ ~ _",,- ~,.. ~J...... ~ _~.. ...::J1.1 ._1-......_ ........... 0 l 

its d.istribution ar:d. prev'::ller~.ce \'lit.hin the S'Te2.t.er rJEY1 York .. ,Bight" 

; .. ;~~:r~"~~i, .. ~~1t:,:.r'-r~A;2~f~~!{;,;:~;,f;,~.:·~-::-_;~h:~:~<~~.:-"~~or~). ... ::r::,\-¢('~;:;~~~·~~~~':';l.~;~'?''!;<-:::>·:~J.\~'?:<~:';::;-t!''·~tj;1~~:~1.~:..c-~';·~"f)!~~'~~_~l~\~~(~~~-t,~<tT'r~~\.~.;:~~;:; w·;;.. ... ::IA:~~~')~-:::;:~·~ 
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r~'l~l~T II \~~}:( ,~~. ,:T::~; : 
---~~-,,,-, .--...,., ..... ""' ... ,--'" ........ 

t:ion of field sDrrpling for l/i.S,:3l\. P-.cOJram in tlle ApcY.: of -the N0.v 
York Bisht" 

S'{0:1i\PS and rCForts on dat;'l collcct.c-::e1 in the l~e\v York Bi9ht: Apex. 

a) Scalt'C1 o:::ygen C-ol1Sl..:ul1lJtion" 

b) Di~:;u-it.utio:~~ 2..1"'..c1 bic~0.sS of bcntl1ic T:"":2io-- a.r:d mJ.crofaUtla as relato3 
to scdiJr.ents I heavy r.'2-cc11s and SFcci£ic -toxins" 

_ C"'-' r1\",,:!pc ari,'l ro~-Y'-,.....1- on "Ylrr;''''~'r ....,-i-C¥-l,lf'J··i\l~h1' -lrr1 pt1'rtODJ::">"-'1~-I-'''n' c:Jis-l--"'-l'b'l-b'OlIS 0.J.. .t.~_. ~ J._'- .C':;-J.i.. L. • j::-'J . ..LlllC"..u • .:J .t.!~ -,-.. l ,.~I.,..... . .J...l_j c; .• ~l. 1.1 .t _(.UJ.J>.'--'-' .... L ....... w.. .'. __ 

and rnc.g~ tUc=:'2S in lai tan., LC-,,7i2r 1 ~;ar;d Sarcy lIcc)k Bays" 

Comp1(~-tion of field sa...-::plitlg for l'-lESA Prcg-.cam in the g-.ceater New York 
Bight~ 

Srrii\Ps ar.:.d reForts on dat). co11Gcted fran U18 greater.- Nev,7 York Bight .. 

~) C..-:~-,1.· -:J I Y rc::; ,,, ·.,.,,'''''t· Col. ,---,-'::"Cl.lJ'2Cl c.x:y ~,._:D_ COJ.lsu,'t) ~on .. 

b) Distrj.butiC::1S arYl bio:T'c3.SS of Inac:;:rofaul1a relatcrl to sediments and 
he.o..V"J ITt0ta.ls .. 

SYH.:-\Ps and repor---s 0:1 oxygen con~:;rrr:ption by plankton jn the via ter colurn .. n 
of Pari tatl l LC~':2r I Uf?Fe.J:: Sar:.cy Heck F..x3.YS 5 

.!-~ ~'·;'·(::7>_;·'.:.."0}:,!;; p.,,;;......, ! :; .~.;., '<:"S~:·?~-:''::~1: "<;-..:.D. ;~ ~:~ ~ .. ~""":''';''{-::.;::'·''::1 ,', • .i~N·:;<':;':~·~_~~2;';:~ :.:f:;; :S:;;;";'-:'f;\::;;,4:~":;~}d~ ... ~'4,:~t~::;;~..;.:-~ ~"J;,;~:-::Y::: <;-::;. ~'I 

.. - 0; t" J ~ ;: "* .. • ~. \- ",' ,y." ~ ~ ~ .,. 
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36~ D.~~(:r:-lJL) D::Cl:=·:=~"II':~lIC'T f L!::C[SLJ\.TI'7C rrCCTZi-\.>1 l\.>~D EN\IIrl~~:~';Er:Ti.\L rr,IP;\CT; 

Hobbie f lJ. E. f 0 ~ ITolm--fIa.:ns0.Jl, T. T.. Packard fL. R~ POll(;roy f R. H.. Sheldon I 
J. P ~ 'l111G~':,::lS I 2Gld ~'l.J. ~';iete. 1972 ~ l\. study of the distrD~t:ion illY] 

acti vit:y of mj.crccrS2nl.s.s in cccan \vutcr~. LDTh'101.. O::::G::.i.ncgr.. 17 (4) : 
544-5553 

Holme, N~ and A .. ffi£.;Int:.yre~ 1971. f'If.::t~Scd.s for thesbJ.dy of rf1irriJ1e tenthos~ 
IBP HCL"1dtcok 1':0 $ 16. Black'l,\-cll Scicnt.i£ic r"Lilll .. r Ci::·:.ford ~ 334 pp ~ 

JanSSO:l, B .. Clri::1 IL w1.:r:l. 1972 ~ Ecosystem approach tD the B3.1tic 
problc:m. Bulle-tin~:> fr:o.n the EI:01cgical Rose3Ich Ccrr:ni ttee 1 1\70" 16" 
S\,;edish t;2tural Scis;.ce Eesearch CSLil'1cil .. Stockholm~ 82 pp. 

lenhard, G~, II.D~ r7c:Jl-S2, and H.M .. SCh~\i2t.r'tZ. 19650 The measnrCI:1ent: of 
aehydrc(je.nase activity of ac-tiv2..tc'-d. slud~;e, p. 105,,,127.. In ~r aK. Bo-zs 
(Erl) f"';' ~-m T'}~ .!-·CYV· r'o1 1 u-t-- Fos (p,~,-v'-< Tnt r'Tater> DOI-l ut· __ ·Y"lo .... COI'I-F .• -t, Q , _ .... _ \l C l <$ , iQ L~ ...-: .L ... _ ~ l-. \'C_:;I _. L U",-, Ib _~ _ ~ l ~ ~ J... -4. e L" ... C0 ........ L1...O' I 

Tokj70 f 1964) f v .. 2 .. 

t-i2fizel, D.W" CL.'1d R .. To Vaccaro~ 1964. ':elle rnS2surement of di.ssolved 
o:r:-gcwic arn p.:u::-ticul.:Jte carr--eD j_D sea'vlate..r. Lirrrnol" Cceancgr" 9: 138-142 $ 

J·tLdd1e l\t1ant~ c CC2.st2,l Fishe.ries CaYlt .. er p l'~2.tional t,Brme Fisheries 
Service" 1972 ~ Cco.?2xati·ve St.l.:dy of ConG.2i:n.2Yrts in the CU3..st.-3.1 
"[.~.",:,,,!,,"; -...-.;-.~--;-.-;-, t- ..-.-.-..,-1 
.i....t.!.J.v.J....-Lv..}.!;. .. ~~.::1..l\_ <.lJ.;t.1.....J. th(j.J:." "::'+.;".-.. --,!. 

.LJ.l. ..L c:::v '- 011 Li V'illg l~'::u"'j_.tle B.eso'w:~(~es! SUllTl12Ti 
Report, 1971-1972~ 

National !~cadeny of SciE'..;.Y}ces ~ 1970. \vastes rr.anagc~~e.nt concepts for 
tlle ccast,3.1 zone: Fc·~e:,.ents for ::cesea:r:ch curl it"'l.ves-tigation" 
N1-\s I \'laS0_l.1"lg"toIL 126 pp. 

In r,,3.rt.J.cular rD~.e ch2.pters 5 (Biological effec'ts) f 6 (RecCmT8.ided 
resec1..rch ar~d inv"cstisation for e=fec ti've coastJ::il \','as:tes IraD2.ger:-:ent) 
and 7 (Suggested priori ties and estiInated minirm . .;"TI1 ef.fort rec;:uired) 0 

Nation;}l .l-~cadsry of Sci21":ces. 1971. t·i3rine e..11'Iiror:mental quality: 
S·'~CY~::Jc.·~-,::d rr--K·0:-:r ...... h D;r~---:-',....~~;C' for ur:.anrc-l--''"I,li r:r- ~~-=rrll s ,::)cfe"'-L. on tIle u..;':::;,-,,--,L-, ___ ..... ;:::>~'--._I....-. .!. _'-:.J..G..l",;:) - .. --'- '-.-.J...;:)L-CU_',l_~::J 11.,,. e.L '-~I..- . • 

oceans. . rGS I ~·:,:1shir:.:J tC;I1. 107 pp .. 
Lr1 1~'~1:::.--ticul~r r~c~·? ch2s::t2r 5 (1'1::2 effcc ts on marine organiSTfts i 
selEcting on;dnis;.~s a2;d SystCIT1S for study I p. 66; impor-b-J.rlce of 
a conceptual £rcr:'~::r,';Drk, p. 67) ~ 

Na.t.ic~a1 Far.1.nc Fisl-:'2ries Serlice.. 1972 4 O::::can fisheries ctr~.d living 
IT'3rinc :cC:SGurccs r Pro~;"c:::~1 1,·:c:.~:orar:;:.k:;~1 FY 1974 - 1978 ~ 

In r:7,:ctiCL.:l_Z'...I": 2('2 :-::~). II: 3 ~- :; * 

:·:::-;"'\".;~~-:;'~.~"'::;:.s;;:~'/o5/,:'::!;r(;,"::~;-~--;j,:,::~;; .. ,,=,,~.;r;·t-;:t.~-'?~'>;"'~:~'.:;;;~:;:::\ ~:;3.::,~.'.,':;'\·;;:::"':';":fl~.,,:t;'~;-·?'2r:,,;;,;<.i:::f'::~""'~~:5:::/;·~:;:~~-;::",::::-~~~~S'~~<:,\.."",,~·~:>:~}r;·,'.:;-;'.r:i:1.7~'::'f':':2:~ \' 
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.;;~ ' .. ' ... 

" 

:'J~~ .. - () S~; -.. 1'r;-- I? 
15 Ui~ 17 

kt(J.C](r]:'-·C! f 1'110 T 'l 

rc::;pir:2tO':::y 
(::.l~l~l ;.~ ~ i\ ~ rzi (.~;!'.J~Y_l>3 0:> .'i971" 

t.:-on tr2.1:'5:Tort systc:ll 
'12L~:.J::~al eli::; t1:ib t;,t,.1.on Gf ti:e 
rn.='Lrine pl(~nkton. Lirr.r101. 

Occo.r:o:;r.. 16: 60-70 .. 

PCU1'.J.t:l3.t, M.H. 1971a.G 
Cceuncgr .. 16; 536-550~ 

Ozyg2n consen:ption by the seal:.,'€d fI Tv. LilTU101. 

Pa7:.J.t~..:~t~·~ ~>!.!-\1. 1.971b. O:::YS~:1 CO:1S1.:7:pt.ion by tJ1e seabed I VI. 
675·-~G99 ~ 

L'1t. Rev .. 
Gesa;-::te.:1 Hyc1J:c·biolo 56: 

Sardy Hook L:::Jx")r2.t.')ry! I\;a..tciona_l 1·'1,3.rjJl8 Fisheries Servic2& 1972" 
effect::.s of i,':aste disp:::;sal in tl:e Ned York Bight, FiYkl.l Re,tXJrt .. 

The 

b) Sigr if icant re1.crb.::..--D tclsks .. 
\ 

.J 

13 Sh:.tist.ical a~3.1ysis of data fran Nell York Bight. - Univexsit.:y 
of PJ~lcde Is 12..c'":c ~ 

2" 
3" 
4 .. 
5 .. 
("" 
\J ;tt. 

7., 
8" 

Baseline L"'J2iofa.12na. (ne'T':L'1tcces) t-;eH York Bight -- C ~ C. N" Y • 
t::>:::>scl-i~a '"7'::::,i,..... .. ~-~l·1'"·i;, ff(,"i~""i111"'~ {-";'::'Y-~) "·.1("::.'.<1 '(",1,.. "Rio11t Q~ (-. C 11.7 V U...,.... ... _ ....... ....L...J.L\; ...... J.~ ... ___ u'"'-u_ ... _'...10 ....... \_ .. ~ .... ~c.... ....... '-*~~~.J ___ ..... _ ll. ........ ~ _(_ .... ~,J .... ~ ___ ~.Jl \._'J tll.'i-o.,1.. $ 

Baselirce r.;::::io£aun.C3. (ciliates) I·:E'..:\<l Yc:ck Bi.s;ht -- U 0 of ~D. .. 
P:;'1c:e>l i ... ,-::-, T'""'"~~of-1'n-.~ !"":'i'r~.;::,ha) "("::;"V Voyk- B,;c,"h·t.°- -~:~.'Pc::/~,""..('T;Y' r'hrfo-·n;}....; .!-;-~'- ....... " .... ...-_-L_"-' 1\.__ ___G ..... ll.. _c...... \c:....._~V"-vl-J "'.,1"'_1:1/........:.... ,J_,- j_\.-I. - .... 1.".~!..,......, _ 4. ...... __ ...L ""-"', \......; • ..:.~ _U ... J. f' 

r:l.icrcbi.olcgy (fish dise.ase) New York Bigh-t :t<1L·iFSjr·';iCFC; Milford ~ 
··Oxford. 
Phyi:"0p12I:.kton ar:d pri.r::.:-u··y p:?::ry-Juctivity Neill York Bi.ght, C.CoN'Y$ 
P.>2_seli.ne finfiE)h djstr.i.bJtion - l'~e~,'l York Bigrrt - !,I2iCE'C/Sc-uxly Ec)()k" 

9" 13a.s21ir!.E: ccnsrniD.r .. -iIrL-:.s (heavy TLetals) l\:ew YOl:k Bight -- L"Z'1F'S/£'r.~.Crc, 
l'1ilford. 

10., 
11 .. 
12" 

13" 
1.4 <> 

15" 
16 .. 
17" 
18 .. 
19~ 
20. 
21., 

22" 
23~ 
24.,. 

E-a:selin~:; ssdirr:2.nt an3.1yses NS\l York Bight - JI.D.elphi U .. 
£;J::;io:EauJ1.:.l. (2.:~'.cs:b2.) ~Je';'." York Bight: ~- u. of KaJ1SaS ~ 
~:3.;::-i.::e b.?:::;tsria c",.r:.d heavy IT2t:.cll findi.i'Jogs - NSH York Bight -
Colu.-:"bia. U 4 

Vib:cio b=-ct:e~ia - ~\:'2:"1 York Bight - Rutgers U ~ 
\'';ater S2SS tr2n.s;y'~:::t 22-:cl \/ert-i cal circulation -*Ne\'1 York Bight 
L:::'i.Y..)nt--DcI:'2r ty (~ol. ObS(~.D/2~ tD1.:Y ,. 
Su_bSt~'2~:2 I:'.c:--~ito:-iL] p:::cS'Cc:.::l - l\~e.v York Bight - p~OHL, ~~Liami~ 
Su1.-:;St::C2~..l.::::~ ',7arj .. ?:_~ility p2':'o.":T;::-~ll - Ned York Big-ht - ACL·1L, ni2Eu. 
f)-.:s;::>.:::.r:.::.:~c.:::1 s::diIC'.?T}ts prcsrc:.m. N"'2\'1 YorJ:.: Bight. AO>11J, Hi.arni. 
S2di.l1~~~:l.ts ChC::~L15tTy prc:jTa:n i':2\'1 York Bight AO:1L 1 Miami" 
S'2t s e:-c.tc: i:-_\.'E'':3tcry P:;:Cq.c:-;';'l 1'~e .. 7 York Bight 'IDYL, Hia.:TL-t. 
Cycles:::r'-cc~ stl..~:.::1y - ~'.:e\·l Yort Bis;ht - AC:'IL I Mi.a:ll. 
Eounc.1::rry la:/er stcdy - i:;ell York 
F.3.,:liois,c~c;>2 ·tI.~2cer s-tL::C.~i -- ~'~e:fV 

Physical c.'Cc.:u---:c-;ra.phy prcgrun1 
E:-l,:"\ 

Bight - AO~'lL! i\li2~Tli. 
Ycrk Bi(;ht - i\'C~'fL f l·1iarni a 

1'·72\.'7 York Bight - AO~'1L, Hi&..'rrd. .• 

25. U. s. 1'0.:-:~y CO}~s 0:= E:-:.}ir:ccrs 
:?5;l~~:·~(~f~~~~-::~;;:t.\/:~,::;(\~::~':'._~~;.t~:::"7,1 ;.;';" ~~ ~:.''/.-;-~('t;; ~~~~::;: .• ~;:J ~J-.~,.,~:~_t::~;.! J ~~ t~.):~~~ ~;;~L ... ;!;.~ }~,j~~~.,)j?-;i.?9:"~Y1:~---"'~-;~~}i~··!: :~~:..--!~~:-~·~~~-.~-;+:£!.~tt?::r :.-::~ :l';~ ~~:ii~·!-;·~·.~' ,~ 

c) Ct.:;..:c.:c~::2-;'t. t.=~~ Cc:ll 1..:0 accc:.~~plis:1C-j uLc.1o.r c.:":ist.i . .r:~j 10gisl:lticn (320 Lclu,;) 
I:~::c~~-i:3i:-.:.g .!~-:~t tl:2 2·=2:\ j?r.c:sr2:~ iJ1 tl-~'2 ~·;~~.~l Yo:::l:: Di);l-;.t. j.s 2::(~(11..13.tc·llT 

ft:l-:'c ed .. 

1" 
2 .. 

Co~,<:'t::Jl '7cr .... n 1-,<"'C)Y1.::10,....,.,.-;-Y ...... n J- i.\1 ...... +~·O£- 1 9.72. . 
.:J.~:::'..J......L. ,,;..J .1."--" 1~-~:1--~'~--- L. .... ~.;;.~, ..... ~~_~~ .. 

o , "cl' . ~ (', t.... • 
l·:-rrl:iC P.:-ot2:;tion P~:·':;2..Lcn· al~ --:-2.!Y'::u.l3rlOS 

(I (0) 

l~ctof 1972, 
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VI~S,~;I~_I ~ ·:1::;·t~r~; : 

1 .. Date: 

2.. 1ljJP l~o. 

3 .. 

4" 

~ 'I 
_/~ I Q 

P"Y'CY-\.lY"~.~ PV' 
=-=-~~~;'.~~_' 

Task Title: 

Nri:f'S Vessel (~<a:rre) ----_._--- _ ..... _-

'l~;';': :' 

8-9 Ch:-< .... -+-o..- ,7o"-'c::pl (ty'Y"'C» 
& ~ __ ~~~_=_~ ___ 1. ..... "(.;_ 

10. 'l'otal Sea Days: 

Scientists Per ~£uise: 

ll~ !,la:.>dlTctB1 : 

12" r.~iniJt1.'i.P.'_ : 

13" Anticic2ted. : ----------.-

14~17" C}:u.isc r~bn-ths: 

18 .. 

19" 

\Tee",_] -p--j 01A .! t-·· 
1 ~..JJ2J~~~-..:.:.::.:.-..:..:. J_. ~ .. y 1;5 

H.err~lr ks : 

i'~\C-OSS-7 G- TE-R 
Pug!;; "17 of i .-, .........l_._ _ __ ..........l../ 

..:. ':. ~ 

Ix?ccmlx?T: 20, 1973 

.Jam2s P .. r:rhCl11aS 

IEC: i H&E Contam~Lr:.cillts Analysis ( Biolo:,Jica.l 
~eaJlc'SraplIV 
D I'iJ n--e<~-on- r- I 7\ 1 h'l+-""~OC'C;' IV De-1 ",r,r.::>-r-e IT J.y 2::!:_J __ -_of ~~_-=-:::. . r ~.:..'::-_ . ..La 

Ch0-rte.r P-N At.lantic ~rVJin 
.; ---------

15 days pee quarter ::::: 60 days per yr a 

15 

12 

12 ~- 15 

,July 6,-21, G\:::t.ob::.r 19 - NO'lcn-J:er 4 i 
Janua...ry 22 - Febr~uary 6 f l<Brch 12-27 9 

l\ 1 1-..-. +-v"'O':::S T\l O'--r:v"~r-.n II r) .. ~~;l~··r,::'1re IT ~_.,J,.~~~.-, _~ ... , .... ,:::!~ __ I L·_ 0.\""-,, --" 

MESA Pr'vJrarr. New York Bight 

_~b-~l.~~~~:~~~~~·:;~~~~\,,~~::~.~'r·~S--;:;;~;~~~~>~~;:L:~;~?.~~:"~:{~;'~B\'~+!;~::--~~:~~~i~~~~~:'~!:·~~~~~~J~~~1·.~~~:~;~:!\ .. ~~~~~t!i~T;:r:{<-1.~~~~~i~~"~{.';.~~~~·~'~)7.~ 

~J/~ ';') (Ill- :Ji._ 



tLi.U--:)1 /,~,;.~ D:':'V~~LO?ll~ I) I L Dl,TC r'HU'j,;:';CD 

~,."~"._~"" __ ~ __ .. =_ ... ~~,, ..... ,,.~~,,~~ __ . __ ._._. ____ ~.~ ~~~~:~~~.~~=.~~~~~~~.~~:~ __ ... ___ ~._. ____ ."' ___ .w_. ___ .,_.~ ___ ~_1 .. r~;~~.=~.\~~:~l~ ._:~~~~~~~~.~ ..... . 
(Su!.\r;"i~t liVfl ec[n'cs jt})' !.!.~r1t 2t. 1974.) I f"" r ' C I . ..,- l II I .'. r' 1f t • r .. .. I ·ttl_:,':; ..... yUnr.ltt a sel'L~L:t~C las.: L .. cvc oprrV~~lt ~j ilD Or eacn t"l'_~;!": it."gtnnlcg, contlnltjn~~t ()~-

T() . .,. ,,' . '\1 . 1 l' ' .. I" 1 r" , "" (~" ,. 1 ')~' ,. ,. \. 1 .l : ~:J:r('ct~r, .".,Hh).iLd" .l::.~~" c cr1L:nt:; In t· I ):'1, T·', l)i), ur f"1 :'/6.~ lor;\l Hl cHcgory mU';[ cqU<l ;,rOt;1' 
~1! (·f .).~ .~ .... , .• -r. 'f["'i~ " r',~ "'\.. , .. ~. .. . . ....1 • • • l 

'- 1 .. ),]C1IC;::, Y"'\"'~' ,\11 .• '1, I .• ) 1"1.:.1J SPCCll!C tou.llund .;Uld.lncc. l\clf11btJ[~;Jbk funds ,1ft: [0 be n1!n~kd wHn 
N,Hlnf);tl CkC.lfllC :lnd I' '- ... .., '.,. 

- • ~. ,.. - ;;J ~'proprl;ltr:d [llaJs on any pror.r'1fll0!1:lt Ie 1 D t)~ ~~c P;I[.lt(' I D P s ntUSC be pre [,.Ired. Subm!c ,. 
~-\ L1 !:: I tl! ~~ r z· ~1 rlO:1 ~ " '" .. (. , \ t "" 

ii· .... ,.' lJ /- )0
"

)- 1 O:lC ::'UPPOft T[)P !tCt1li:: lfl i; che aJl!11f11S[f:ltlVe Sllpron COSt (I\Llr1.1gcrm:l1c FunJ) IOf the I·",e,/ 
\;(..1, .'-.... k -) I 

;~·~;~~;~~--"-------'I'~;;:-~ ;-;;cr',~"Z(; E T H M,;;r;:~"'~:::;;';;;;;l ,,:;-:;n l)'-;;;:~FMC----'I'~-;;P s ~~ 0 Q f;'-:-'-"~~Il 
'-HId jVMFS lfdqrs.) 

I ,. COr:: G 7 G ..) '\ . -r T ." ") 9 \J~\, - ~))- )'-1''( -1-'>. I . _.L --£.'l.-'.J , 
- I 

----------------~----.----------- ------ --------_ ... ', 
5. TASK NlJ},IBER ~ 6. TAS!, TITLE 

2B26 Aquuc"'Ult::ure -. Gene·tics 

IZATION--~OE 8. OR. GANIZATION TITLE (Responsible for execution of this tilSk) . T 9. PRINCIPLE LOC/~TION . --) 

F'33300 I IK;uacu1rure Investigations ' "I ~,~': 0 I Sf"" I 
. - I HJ.lrord L::.!.b. Conn~ I 

~-'----;-~~-;~T CLASS '~ C~~i~'~i1iT YE~~B. FY 1~.==T- GU~~~' ~f.!\B£Y l~-=-~G~~GET ;~~~j 1 FY iii!:l 
Lines 10-19. ;:;nter "dl ,/o/l.'1r ~'ol,!es {;8 ~ I ~ I I I' I 

iilou.';t?!l'}S l1flJ :£-nti!s of ..J TAf(GET TAr~GET TARGET ! 
thousl1nds. Q ALLO'.'{ANCE INCREASE ALLOWANCE I INCREASE ALLOW,\NCE !NCF~EASE f 

Lines 2:>23. Enter as mWl"'yeafs and 8 ABC D J E F! 
t t:.~ t 11 ~ r) [ to ~ '-"In .... ,..'" .:" d r ~ • I _ j 

lo-.~~~~~-\ll Dl;~:~~~::r---"~-~;~I----- 1---' --'~---;;r---'- r-;:4.0 1- 32~;--"1 
~l " ~- '-----·-.. --.-~-;-l----l--;~-l~ 
"-. _______ J~191---- -.--~+=. , .. ____ 1 
12. Rc.n~s., Communications.. 21 fl. I 

UtilIties I 
--------==,--. --.--------- - --. ----------- - -1-------+-" II 
13. Contracts I ! (To bo lei) I I) 1 

--- 52 I I 
Grants 0 (F:.:t1ds obligated) ':.P. I ! I ! 25".0 I 

1"-r---L
.-- I l-- j 1 j 

14. Supplies 1531 t= '~?"6 - I 5 .. 2 12Q5 I 
. _. ----- ~ ----- --. i 1 

~~~~p1ta~qUl~~:~o_r _______ ~, ~ ~ ____ I 7~O I 8~4 J 
lG. O::her (Estimate.cl c,os: of el1 other direct [ 1 7 . I 3 4. 5 S . I 

(;ost nor Ii1CJl!oed above.) a 0 x - ~ ~ I 

.7. Total Direct funds I' i ,; -------1 
(Add lin" 10 "",uCh 16 abO,"',)" t 15. ~ , 31. 2 +_!6 ~--.,J 

~8.SupportCost f J 3 q 4 6 .. 9 15.9 f 

~Tot~lF~~- ,.. . --- -~-;- ')Q 1 102 3 1 
(Add linc:s 17 and 13.) -- " . ..1 v .. ~ 

-) -----::-~;--;-il-ti .. ,.~£l ,.":.~~--- • --~1---·-- ~ ...-.-. 
,0. Po"".O"S, I U"'",,,, !.L,c>1ne,,( ____ j 0 , l~l-~j 
)1 l')OS;tl' ,ns (')-~"'r i -t .. '". .... ... C, l~ .. , .... I!L ". 

) this T{Jsk) I _._---------- .. ----........... --
,. 

'1 • 

'I., ~i~n-yea[S, Perr;l:J.Oe~t t.. 
~. "~ln~yeOI~~ O(h~, -------

-------

-----,-

~2 
---"~. 

4. p,c!filburs:tble SUFFore I L ~ J l I I 
(l\.'~I;·!~'!JrSI1!'/": n ; '[':"rc'n~~~ Qn!'~') / _.___________________________ __-. _____ _~ _____ ._ _ __ •• __ . __ ....L~ _____ ._! 
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30 . S ta t c n:1 C 11 t 0 { i'\ e cd: 

Private }\ql.la .. cultu.re 
------~----------.--..--~---

j\ gene 1'a1 conclusion of the 1972 NOi\A Aquaculture S1..u:vcy (by 

1vl;::L:t:d~l<l Corporation), the Section on Econornics, \Vcl..S that Ifeconornic f2.ctor3 

in the U.S., combined with legal and tecl,lni.cal inhLbitions in.clicate that tcchno-
..i 

logically intensive closed-cycle systeills would eventually provide the best 

chance fo:e U 0 S. aquaculture ope ra .. tions ". Tg various c1eg rees this conclusion 

1l.1.ight be argued. I-Io\vever, that the shellfish industry vvill be Inoving in this 

direction in regard to hatchery production is certain~ Rearing successfully 

the oyster, other shellfish, anyanirnal, under intensive, artificial con.d.i.tLons 

necessitates considerable alteratioI1 of the \vild genotype. Part 0.£ the 1'e<:lson 

co:crllnel~cial shellfish hatcheries nlake no profit, even though basic hatchery 

techniques are well worked out, is the lack. of organisrns truly suited to arti-

ficial production. Applied genetic research could well aid industrial initiatives 

in their dcveloprnent of hatchery profitable strains. '-fhis v/ork, hovvever, 11l.USt 

be supported and conducted along \vith applied '?\/ork on nutriti_on and clisea.se. 

Its success "viII be linlited by advances in these other two areas .. Along \vith 

the applied genetic \vork rnust be the advance of basic genetic knowledge about 

shellfish. The idea of continued successful application of the fruits of rnission-

oriented Tcscarch to the. fish industry without an incTcasc in the bClse of the 

present lilnitcd genetic knowledge about fish is simply wishful thinking. Contl~.J..S t 

a] 1 v;c know about pJ2..nts 2nd mr.l1TlnlaL:;, cereal, and poultry to \vh3..1: is known 

(
/ jet 
. j 
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abo u t fi s h tor c a Ii Z e \\' h y fi~; 11 b r c C' d c r::i 11 ;:1 v C ei 11 c c d. to en 1 a r get he bas c (> £ 

infol'nl~ltion on \vhich they operate - \\:'hy indeed a right to hZlVC this \\·ork 

suppo rted .. 

Publi c j\quClculture 

Far too little is known ab01,.lt the genetics of shellfish for managcrnent of 

public beds to be conducted in such a. \vaY' as to n"lake n'1axi.lnllln use of the full 

genetic potential of various cornmcl'cial species~ (Fishing these beds is still 

the me.in profitable enterprise of the industry.) This lack of knowledge Dlakes 

for over-conservatism in attelnpts at irnproving "vild stock beds, or results in 

sin1ple neglect of presurncd spawning beds. At the saIne tirne rnany of the ·wild 

gene pools that breeders win need to call upon for continued dornestication of 

hatchery strains ·will probably l'isk loss in the future. 

Specific Needs 

Specific genetic needs of the shellfish industry then can, be broken do\vn 

as foHo\vs: 

(1) DevelopDTent of those areas of applied genetic research on shellfish 

(and other fish as the prograrn evolves) that COIT1Hlcrcial hatchery producers 

,"vin require in selecting their own hatchery strains - str'ains which will enable 

thern to realize a profit frorn their hatchery enterprises. Just what \"/i11 be 

required here has been determined on the basis of (a) \vhat \va.s required for 

the dC'vcloplncnt of profitable agricultural plants and anirrlals allowing for 

h.istoric differences in agriculture and fisheries; (b) what sort of infornl<ltion 

/ 
I I 'Q ! 
( (.,Y/ 



Pel [1,C: of 1\ 

j s nee c s ,j ,,1 r y to Zl n.3 \. '\' <.: r in cl u ~3 try!:'-j ~; p (~ c i Li ere q Ll cst for i n for n 1 ;:1. t ion r c rding 

thci r breeding cnclcavo rs. 

-!' Co ITl nl ere i alp r 0 c1 u c e 1'S a. rep res en t 1 Y rn 0 s t 1 Y con c C l' ned a b () U t pro b 1 e TIl s 

l'egarding selection and inbreeding .. A shellfish industry rela.tively unsophis-

tic2..tecl in gcn;_~ticsJ l'c:--:1ains un-enthusiastic about any use of hybrids at all. 

1vlo S t a tt e n ti 0 n a c cor c1 in g 1 Y Vi 0 U 1 d f 0 c us O}l s e 1 e c ti 0 nan cl in b r e e eli n g . So ITl e 

attention though D1Ust be given to wide hybridization. :GTMFS w'ould be in 81'rOr 

to follow industryl S Dlood on hybri ds. Ahnost all of our highly profita.ble food 

species in the U. S, derived froID SOIne o~riginal \vide hybrid crosses '\vhich 

brought together the gene cornbinations necessary £01' their successful corn-

:rncrcial exploitation, genes highly irnport2_nt a.s the species passed from 'l,vild 

to c1oITlesticateo or cultivated state. {lvloreover, hybrids are invariably \vhat 

attracts rnost scientific, popul2.:r and sornetirnes ne\V rrla.rk.ct attention.) ~Also 

an applied prograD1 of interspecies hybridization would certainly lead to the 

uncovering of nl.uch basic inforrnation on shellfish species of yet unpredictable 

but certain pTactical application in other breeding studi.cs~ as \,yell as in industry. 

(2) Concomitant \f,ith this required developD1ent of practical inforrnation 

18 the need to enlarge the background base of genetic knowledge about shellfish 

essential to the long-rG~nge Success of cornrnercial breeding. 

(3} There is a further need to understand the genetics of wild shellfish 

populations to open the possibility of rnaxirnizing profit {1'orn resource rnanage--

rncnt that t~kes into full consideration the genetic potential of different wild 

popuL:.ti.ons. 

/./C.9) 
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(/1) 1 .. ,3,S tly the rc is the need to FrOlllotc the conservation of \\;ild gene 

pool~ of shellfish that vlill bcconl.c increasingly valuable in the future as 

sources of needed genes for hatchery strains. For exarnple, genes to yet 

l..u:.known hatchery dise;:\.scs that win :-')urely find expression as dOD12sticatLon 

advances and hatchcl'Y prcduction takes precedence over the 'Nild fisheries. 
\ 

.J 

31. Tas k Outputs (Spc ci fi c): 

1. Info rmation on and dc::.r:nons~::ations of pn)gl~es_~~y sel~ctive 
breeding:·- nl0stlv oV~3tCl·S; other shellfish ___ " ____ ,-' ______ : ____ .1 .... _____ • 

(a) FOT a lal"gc variety of cornrnercially in1portant traits (including 

possibly disease resistance) sound inforrnation wou]c1 be developed for h?-tchery 

br~eE;d<=::C's l·C rcling the likclihoc'c1 of irnprovc:mcnt by pri'vate selection progr.:1.D"1S 

within conl.Dl.ercial hatcheries. This information would relate to different fou.nd-

ing individuals 1 various degrees of inbreeding~ and different selection potentials~ 

Once set up, experiments would be continued frorn generation to generation to 

obtain continuous infol'mation on the presunlecl linlits of improverrlcnt by 

selective breeding. There \vould also be test hybridizations of selected lines 

for superior :rnarket oysters. Such rnass Selection experinlents \vith rancloITl 

breeding controls would serve as a continuous source of infornl.ation to industry, 

provide scientific data on the oyster, and at the same time be a very visible 

clerr1onstration of science at \vork for the fishery industry~ 

(b) Criterion for Task tcrrnination i.n toto would be ac:c1..l1l1ulation of 

suUicient inforrn.atiun on ail the par~unetcrs involved in scientifically based 

/;'7(; 
( v ' . ./ 
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s c 1 c c li v c b r c c: din g :: 'J t h ~ ~ tin d us try can b C (J. cl. vi sed 0 n th c 1. r b r c c din g pro b 1 ern s 

without ha.ving t.o rC::Jort to nc\v J:cscc.lrch except j.n hrnitcd instances; also 

enough inforrnatioT? on selective breeding of.~hcllfish for industry to plan 

rno::(' kncnvlcdgcablj; t~.cir O\\ln ncw urccding prograrns. This should takc 

about 10 years \vith ilnportant rn.ilestones reached every other year on the 

average along the v;ay .. i\dvisory wOl'k -based on the inforrnation developed 

and demonstrations could continue .to r yea r5 past tel'ITli.nation of mas t of 

the cxpe ri.n"1cntal '.vo 1'k. on this Specific Task Output. 

2 •. Irlfo rnl. 2. ti on on and inbreeding dernonstrations for indust14 Y 

_applj:~atiG:1; '2. is_o f2:~!?darn~n-t;l geneti-~-·ill£ormat~.ol;~~~Tts 
of inb ore e cing ~ DiG s tly oy s tc 1'8; othc.~c s.~le ELi. s h 

(a) lnbTeeding, both severe and rapid and mild and slo~.v~ of seve:r:al 

lines \vonld be conciucted for various pUTposes. One of t.hese would be to 

estirnate how well shellfish that are natural outbreeders can tolerate in-

breeding; ho'.v severe and \vhat form inbreeding depression takes in pelecypod 

.-!f 

molluscs. Another purpose \voulcl be to appraise for industry the feasibility 

of producing .superior hatchery lines by intensive inbreeding followed by 

cross-breeding of select inbred strains. Finally) inbreeding should result 

in the !fsurfacing'l of genes useful in basic \vork and as genetic tags for other 

applied research. _:\lsol it v/ould n1ake possib1e an in--depth study of cross·~ 

incon1patib.ility genes which can determine the level of crossability in hatchery 

bred anirnals J and betv/een different populations and species. 

(/'/// 
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(b) C ri te ri on [e) r '1';1 S k tc nni na ti. on ~jhou.Ld be E; uffi ci ent i nEo 1'1na tion to 

CV;lluatc for in.dustry the uscfulnt..:s~:) and cost of inbreeding progranls for 

eventual pToduction of hybrids bct\veen inbred lines for rnarkct. This should 

t.:l..kc 2.bout seven year.~3 to cOi"nplcte, out bcn':':fit:.:; \vill accru_c along the \vay. 

Advisory work based on the inforrnation clevcloped~ and dernonstrations con.ld 
..i 

continue for years past terrnination of the experirn.ental part of this Specific 

Task Output. 

3. InfolTna.tion on and d(;nlonstrations of the results of \vithin 
--------------~--.--------"-------- -.-----.-------~-----

species hybridization of natural oystc.l' populations - rnostly 
-----~------------------.--- .... - . ---~--..--...-----~---

r::y_s t_~:~~~ th~_~s he l~fi E; h 

(a) Different geographic populations of oysters 'within anyone species 

\vould be collected and test hybridiL:.cc1 \vith one another, then the hybrids CX~ 

perinl.cntally or field-tested for specific uses. The purpose of this v,Jould be 

the cOD1bination of particular traits in the hybrid that could result in superio r 

hybrid types for re·~stocking on \vild beds or growing for aquaculture. This 

could include hybrids with incrca.sed environmental range 01' adaptability, 

hybrids tha.t \vi11 thrive better under stress of heavy pollution, particularly 

the larval phase, because of heterosis. Also, these hybrids 'Nould serve as 

see d s to c l,~ £0 r rn ass s e 1 e c ti 0 n pro g 1'a rn sin \v hi ch i twa s dee rn e d be s tor \'1 as 

necessary to include an assortrnent of gC;J.es from a \vic1e area, as for exa.n1ple 

genes for disease resi.stance. As the applied aspects of this prograrn develop, 

it can be c:-.:pccted that considerable basic genetic infornlation on different \vilcl 

pupulation~; \\'oulcl be uncovered of pract.ical U~)(; in other aspects of the genctic:~ 

prugrarTl. ,r 
/ /"7 ') 
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(b) Criterion for 'T261::. tcrrninatlon in six years should be the dcvclop-

rDcnt of sufficicfJ.'L i:l[orrnation to ad\Tisc industry on value of hybrid crosses 
~ 

of 'wild stocks in h2.tchcry breeding progranls, also to advise rnanagers of 

the \vild resource 2.bou-::: use of such hybrids on Datural beels. Dcrnonstrations 

and li1TIitcd injornlation \\'ould be pl'cser;ted before the six years ended. J\d-
.1 

viso:ry \vo2'k based on the inforrn.ation developed, and den'1onstrations could 

continue for years past termination of the cxperirrlentaJ. part of this Specific 

Tas k Output. 

4. Info nn2~ Lion on) derT10ns tration of, and pTa duction of inte r-_. __ ._------- . 

species htbricls of oysters - rnostly oyst~.rs -- inc:lud~ 

genel-a other than_.C~~~l.Ssost-~ea; other shellfish 

(a) Inter-s:?ccies hybrids \vould be experimentally produced) studied 

and tested for COITIlneTCia1 value. This \vork \vould in\rolvc a \vide variety of 

species of different genel~a1 sonle distantly related, others suspect of not 

having a true species l-c~nk being rnerely genetically distinct populations of 

the sarne species. Con-lrllcrcial and non-commercial types a1ike \vould be 

explored. Infor~:-nation resulting should be of use to commercial hatcheries, 

and also fol' rnanagernent and stocking of \vild beels, and for the opening up 

of new beds.. Probably greatest use of the hybrids would be in backcrossing 

progranl.s v./ith the favored prevalent cornrners=ia.) type. Backcrossing would 

lead to the incorp8r2_tion of desirable genes (as for exanl.ple resistance to 

larval disea.ses) [r01'Y1 a generally less desirable non-colnnlcrcial or un~ 

<J. cb pte d s pee j t~:3 i:-1 L rJ the po pu la reo rn rn ere i a 1 t Y pc. The po S sib i Ii t y eve n 

C :l'111')t bi' "',-cll'r 1 ,",ci "~,-,j- '-'U'~Y1l' I;'· 1""."'''ic1 \'.:')'11([ l't'·' (,It- 1·)(> c:l" S'llIJ~'I-ioJ' r1)"11"k(·,t t,. 4 J _ \... ...... '-_.... . . _ .. ,-.I. \.._ _. \... 1. _ L........ ~.:> J 1. ~ J.l L)· l_1 l.... I. ." \.!....... ~~ ~ _.~ ... \..,. _ .• ~ ,c... .~ 
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type: under :n13.ny cirCUrl1~..ita.pccs. SUlr1(' sI'n'lll anlounts of cspecitllly difficult-

to-corne-by hybrid seed rnight be: distributed to inch.l~:itry for cxperinlcntal 

purposes. 

(b) Criterion for Task accornplishnl.cnt - part in six years, another 

pl'ojecting two years past this ~ should be the developr.nent of cornrrlcrcially 

pract.ical rnethods to achieve wide species hybl'idization which cannot occur 

under norrnal conditions of Llboratorv or ha.tchery fertilization; the testin0' 
. ) 0 

of a. large enough nunl.ber of hybrid cC}D1binations to get a good enough eval-

uation of such hybrid usefulness; dernonst~ation of the role of \vide hybrids 

as one step in a hatchery progranl. involving backcrosses of 1'1 hybrids to ... 

local types \.vith selection; the production of SOI11e initial hard·-to-corne-by 

seed for industry. r'\clvisory work and dernonstl-ati011.!.:."1 could continue for 

years after expcrirnental portion of this Specific 'Task. Output is cornpletcd. 

5. ~..!u.~lies 012. experirnentc:d rnutation ,bTceding as appli.E-able to 

2:-:.?ique prob·~..':!_::s of_:::.~~ellfi~_h breeding - IYlo~tly oy~t~rs; 
othc r shellfish 

(a) Evaluation of the usefulness for applied breeding progl'ams of 

inducing :c:1utations in shellfish by ionizin.g radiation and recognized cheD11.cal 

IT1utagens. At the saIne tirne develop a basic understanding of Dl.utations in 

these groups~ Preserve any basIcally useful· genetic rnarkers tha.t arc in-

ducecl. (Also use radiation as a rneans of inducing parthenogenesis by 

induction of lethal Inutc:~tions in SpCrlTl.) ,\Vhi.le this is a more racliczd appro;lch 

than the ones jnst listed above, it is justified by the prin1itive nature of shcll-

fi;';}r, their c:norr:n.otlS fecundity, and p~lucity of easily h.~lnc1lccllT)arker gcnes~ 

///!/ ) 
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)\lso, a very rapid do~ncstication of the oysLer in the genetic sense could 

probably well utilize t;cncs readily available now in these species only 

throu.gh rnu~ation. Fur exan"1plc, a nluta.tion expressing itself in SOlne 

aspect of 1o.1'va1 nlo:;:.?~lolo6Y or physiology rtlight broaden the sp~ctrurn of 

Dl.icro ... algae on which fastidious larvae :must be fed in commercial hatcheries. 
\ 

.J 

(Such an approach -> induced rtlutagcncsis - has broad public and scientific 

vi s i bi Ii ty. ) 

(b) Criterion for the terD"1inatiOil of this Task \vill be sufficient knovv-

ledge to evaluate rnutation breeding as an approach to rapid dornestication of 

vvild shellfish for intensive, artificial culture; isolation of SOD"1e induced 

:rn u to. ti 0 nsf 0 r corn rn e r cia 1 us e (=1 n d for bas i c res ear c h. Ta s k sho u 1 d bee 0 rn -

pleted foul' additional years after the FY 76. ' J\dvisory work a.nd dernonstrations 

could continue for yez"...Ts after this Specific Task Output is tcrnl.inated. 

6. ~~ryopreser.:ration of D::de and fernale garnetes of shellfish 

'(a) Research would be conducted on expeTi:mental cryopreservation 

ancllive recovery of both male and fen1ale galYletes of the shellfish. There 

'would be \VO rk on the devclopDlcnt of gaIT1ete 'preservation techniques suitable 

for com:m(;l'cial use. 

(b) Criterion for Task acco:mplishrnent in five years would be sufficient 

infornlaLion to conclude \vhcther such rncthods are at the present state of the 

science of cryoprescl'vation feasible for cornn"1ercial use. 

/' 

('/ ),:-~) 
! ,} I 
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(Zl) First' the rnore irl1port.a.nt gcnl.~ puul:-; needi.ng con~)Cl·V;-tti.on \,:ould 

be identified in p':lrt [rorn re~3ults of selection cxperilnents, studies of hybrids 

bet\-\"cen differ(-.'nt geogra.phic populations within a species, and of inter-

species hybrids. Conservation \.vould be by inio:rn1ation clisserninatecl to 

those responsible for the wild resources; by active collection and breeding 

of specirnen groups; lastly possibly by .cryo·preservation methods. 

(b) Criterion for TciSk tel'rnination sonIc tilne after eight years would 

be either the accornplishrncnt of the goals stated in (a) above, or the handing 

over of this respon:3ibility to the sta.tes, private industry or other agencies. 

32. Benefits; 

This Task "vill develop the kind of genetic infon-nation NlvlFS needs to 

ans\Ver the specific questions industry poses concerning the developrY'tent of 

their o\vn hatchery strains - str-ains wbich \.vil1 enable thCIYl tp realize a 

pl'ofit ironl. their hatchery enterpl"ises. Such information \vill also enable 

I"TlvlFS to tal~e the initiative in advising industry on certain aspects of breed-

ingin advance of industryls request for stich. Special gene pools conserved 

in Nl'AFS laboratories ornn.der the Service's auspices -would directly benefit 

industry. Industry and conSU.lneI' ali!ze would benefit from the irnproved 

rnan0..gcrncnt of wild shellfi::-;h beds that \vould be possible \vith increased 

knowledge uf the genetic potential of di.fferent wild shellfish populations. 

(/;7(/ 
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As well as aid in fL!.L.\,lrc hatchery production, the infornl2.tion gained [1'o1'n 

the TD,sk. can so be 2-?plied by cOlnn~cl'cial shellfi:::.h gro\\'ers, N1v1FS~ and 

other Federal agcr:cies and state agencies in H1anaging and protecting 

econc)lYlically v~du2.jle shellfish resources. 

33.. Activities Plans: 
l 

.1 

Methods crnployecl 'will be those standard for Inass selection programs" 

selcctiC)Il in t\""O directions \vith randoDily breeding control. Attention to 

popuJation size, inbreeding intensity and selection intensity; cOlnpu.tations 

of selection progress by standard genetic n1.ethods. Inbreeding by full-sib 

crosses, and in sr.:-:all closed popUlations. £'\150 by induced parthenogenesis 

by radiation follo\ved by expel"irncnta.l doubling of chrolllosoroc numbers. 

Hybridiza.tion, by necessity, by large nurnbers of single crosseso Sonie re·· 

search on fertilization inhibition as a. rneans of obtaining large-scale Inass 

hybridizations. Experimental 'work ain1ed at forcing otherw,ise incompatible 

inter-species crosses. Backcrosses of wide hybrids to local cornmeTcial 

adapted types. Sorne use of special reciprocc,.l recu.rrent selection progrCln1. 

in inbreedin.g and hybridization work. Ivlutagcnesis by garruna·· and X~il"radiatiod 

and with n1utagenic alkylating agents. Sorne\vork on cryopreservation of live 

gan1ctes as a In eans of fa cili tating gcneti c p l'<? g l~e s s ~ Cyto gcneti cs to be e.rn-

ploycc1 in appraisi.r:.g cross results, as in inter-species hybrids and intense 

in b r c c eli n g an c1 s t (! .:: i li t Y c ff c c t s . S pee i c s: rn 0 s t 1 Y 0 Y s t e r s; a 1 S 0 S 0 rn c 0 th c r 

shellfish, possibly other fish as progran1·cvolves. 

/' 
( ' / '....,"." / 
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34. Iv1ilcstoncs; 

I. Periodic (c-l.bo1..lt yearly) clc\TcluFnncnt of cxpc1'inlcntzd inforrn.2.tiun 

on the follo\ving o[ use to industry regarding their hatchery selection; herit-

a b i li t yes ti III Cl t C :-3; c1 u r;l ti 0 n 0 f res p t.) n set 0 ~; c:1 e c ti 0 n; in b r cedi n gin s e 1 c c ti 0 n; 

hybridization of selected lines for nl.ar~et . 
..} 

2. Dernonstrations of 2~way nl.odel selection c:xperirnents" 

3. Regular (upon reqtlest) dissernina,!ion of inforrnation regarding 

effects of inbreeding in private selection prograrns in cornrnercial hatcheries~ 

4. Dis'semination to industry of experimental inforrnation regarding.' 

radical inbreechng followed by hybridization; evaluation of usefulness of such 

a s a cornIne rcial tc c}),ni que fo r she 11 Ii sh. 

5. Dernonstrations of inbreeding and hybridization of inbrec1s. 

6. Dernonstration of TCSUltS of hybridization of different geographic 

popu.lations; dissernination of inforn'lation on and usefulness bf to industry~ 

7" Production of \vide hyb rid s ced fo r industry; demons tra tion of; 

clissenl.ination of inforrnation on and usefulness of. 

8. Isolation of beneficial rnutations induced by ionizing radiation and 

chernical rnutagcns. 

9. .Den'lonstration to industry of use of nl.utation breeding; dis semi.,.. 

na,tion to industry of infonDation on and usefulness of. 

1 O. S Ll C C e s s f u 1 f r c c z in g and 1 i vcr c co v e r y 0 f D'l ale and f C D1 ale she Ilf ish 

g;ll1"1 L' tc~:; • 

/·/··':":'·("'!·'I I ,/ ,. " 
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11.. Devclop::::icnt of cOl:TI.nlcrcia.l1y suitable rncthods for cryopreser-

va tion 0 f she l1£i s 1'1 !-:!(llc an cl fenla Ie uafnc tc s . 
L.> 

12. Several separate instances of sLlccessful conservation of ill1portant 

\ ,,. i.1 d g en CpO 0 1 S £ 0 r .f u t u r e COl 1'1 rn ere i <11 usc. 

35 .. Impact 0 f Tas k j\ ugrn enta tion: 

N/A 

' . .J 

36. Back-up Documentation, ~leg.islative Prograrn a~cl.Environrnental Ir::pa.~~~: 

(a) 1 .. NO.l~.A Aquaculture Survey, 1972. Report to Participants. 

11ardela Corporation) Burlingarne, California. 

2 .. Oyster genetics and future role of genetics in aquaculture ~. a 

manuscript by .A. Longwell to appear in }v1alacological R~evie'\v in January 1974 .. 

3. T'he genetic system and breeding potential of the cOD1rnercial 

Arnericall oyster - 1-\ reVle\v by A. Longwell and S. Stiles v/hich appeared in 

Endeavour, 29 (107): Ivlay 1970. 

4$ Some irnpressions regarding genetics and the fisheries of Japan 

a n'1annscript by .1:\. Long\vell ~ to be published in a NlvlFS Circular as pa rt of 

the Proceedings of the First US/ Japan Aquaculture Panel of the Natu.ral Re-

sources Cou.ncil, Tokyo, Japctn, November 1971" 

5. Oyster Genetics: R.escarch and cornrnercial application. Review' 

by A. Longw"cll and S. Stiles. Proc4 Conf. Shellfish Culture. Selden l Long 

Island, J\pril1968, p. 91.-104. 

i/" ". ,. ! 



f: 

1\1 !\ C·~ - 7 () -- i\ -. ,.\ 

1) . -L (/ " dOc A. ot 
L-) ~L--." 

6. FAO Fisheries H .. cp(Jrt No. 119. n,cport of tbe first rneeting 

FAO (l(~~.:::_~ \vorking party on genetic selection and the conservation of genetic 

resources oE fish. Rcnne, Italy, DCCCDl.bel" 7-10, 1972; Food ancll\gricu1tuec 

o l' g ani L, a ti 0 n 0 f the U ui ted N a ti 0 n 5 , Ro n1 C • 

(b) Sonlc genetic research is being sUppoTtcd by Sea Grant in a fe\v 

state universities} and hopefully more will be stinnllated~ !'{o conflicts are 

envisaged as the present stage of so little knovvledgc necessitates so rrruch 

. ·work. .l~lso N1vlFS progl'ams can aifoI'd the continu~ity and provide the essen-

Hal contact "vith industl'y that other prograrn.s by their na .. ture \vill not be able 

to gua 1'antee to the sanl.C extent. 

(c) NIl-\. 

(d) This Task \vill have no adverse in1pact on the (::Tlvironrnent .. 

/ I (!i") J ( I ,/ t <,/ 
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.1 I;hlford Lab ~ Corm ~ i 

08JECT ~CLA~;-------B='~~~N~-YE';~ F'r--: lL:-.J'-_BU;;-E! y;'~ ~y 10S_r-;UDGE~ y[~~;-;';ii~J 
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~illes 22-23. Enter I.H r.lOn~yeDJ'S lJnd S A B I.. C D E F i 
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. 52 I I I i I I 
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30 . S tot e In C n r 0 f !'-J (' cd: 

PDpU lorion pressures on land food resources and demands for more varied diet's 

indicate lha!- in the \1'20r future there will be on incr-eosing need of fooclsrhot originate in 

oqua'ric cnvironrnenI-s" J\quacu lture is em ancienj- practice that con expand these food sup-

P !i~s bur i~:) oorenricl for jhe cult-ure of marine and brackish water sDecies has remained 
I I 

large Iy unl-opped. Present efforts in the area of III 0 Iluscan aquacu ftun; have been deve loped 
.) 

along the lines suggested by lhe past work of ~llv\FSand are begining to be commercially 

profitable. /v\any problems still remains to be explore.do A fundament-al problem areC1 lha'l-

1 I' f' fl' t' f I d > ~ • I . n8eClS so uhon or the success 0 aquacu,-rure IS not 0 unaerstan mg nulnhonCl requIrements_ 

of the cultured species and the methodology 6y which to supply this required nutrition .. Com-

. I I " f 1 'h" ~l.. t· I I d menco ooera-ors ConSlsrcnr ';/ uroe II or PrlOrltV emonaSiS De r) ace on 
I v J I 

is problern r (see 

Wlordelc !\eport)~ ,1\\1-hou9h the cultivation of phytoplankton foods has reached an (lccep'roble 

leve I of producf-iviTy many improvernents are sti II possible and cou ld present an imme_diare 

benefit to the industry \vhile -rhe lIideal ll food source is being sought~ M,ony cornmerical 

enterprises are of the belief that the most ideal food would be em I'ortifici'cd food o Il The l-erm 

has not been properly defined J but what is implied is a harchery food thai- con be assembled-

from nai-ural or synl-heHc ingredientso Allied to the basic solu1-ion of lhis problem orc other 

factors such as eost[ oppropriare engineering of feeding sysrems, reloHve productivity as 

cornpored to living food?l accepf-obilily ot diHerent srages of the iife cycle, and the danger 

of i nrrodu c j ng c!i seoses 0 

Th • j.. t r, I' , I '. T ~ h t' I . I 1 I "I . e inlen Or! 115 TaSK IS TO conoucl rescore on .ne Clem/co ane ptlys!ca requlre~ 

rnents of marine phyroplon!-;Jon in orcler to develop information on mel"hods by which i-o obroin 

the greatest productivity of phytoplcmkron food oraanisms in cull-uree The nutritional 

/(' qr!) 
\ I 
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requin~mCt1fS of r~l:d!uscs elY different S[(1Jcs of j-he life cycl_c will Gis:) need fo be invcstigofcd 

in order 10 determine h:y., ~,~ey con best be fulfilled ond if a synthetic diet con be satisfC1ctory~ 

31. Iosk .5')~.!J~uts (Specific~: 

(0) I. Ivbit~~~n(Jr.ce c1f sh)ck culture c:11lcction, purify s-rrains t, and operation of 

moss culi-ivaj-jon of algae GS food foi' invertebrates .. /':"$ this is bClsically a service funcrion 
\ 

.J 

this phose of the Task \Ni!l operai"e conHnually; 

2 D I I' f h .. , . I .~ • eve:)p i-ecnnlques "or orvestlnfJ, stormg ana preservIng lorge quanhi'les 

of phytopkmkton which viiI! be usefui for aquo~l)iture purposes" 

3 0 , Continue studies ill nutrition and physiology of phytoplankton relativ_8 fO 

a 19ae growth producHvity. 

4~ Devebp erit-ical mel-hods for rho study of food preference~ and uptake of 

a 1gee and ai-her foods by r;l~ Iluscs in aquocu I [ure ClI- di fferent $1"ages of the I ife eye Ie c 

5~ initiate srudics on the effects of algal nutril-ion on cell composition and 

the consequent resu It on ul-j! izarion as food by rno i luscs" 

6 ~ 5i"vdy foJd uptake and vt- iii ZOf ion of synthe itic nutrit jona I formv lations" 

(b) L· Refers tJ 31:0) I" ubove~ These studies will be conducted for the 

duration 0 f the tosk. 

2. Refers to 31:a) 2~ aben/e o These studies will continue for 3-5 yeor$" 

Criterion for task termination will be i-he development o~ m~thods for "the efficienl- harvesHng 

and long term 51-orage of phytoplankron foods without loss of efficiency in utilization~ 

(its-) 
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of 

3. Refers to 31:0) 3~ ObOVf:. . I °fl " f n If) C'~'f . IS 1" C1 S < \V I leo fir I n u e . 0 r (I - I \. yeo rs 0 r II e nell 

for j-Clsk J-erminat'ion \vill be the collection of sufficienf- inforrnCll'ion on nutrition onel physioioU)1 

,~ c)f phytoplcmkron f08,d chain species to provide i-he highest rciiobiliry Clnd cos!' efficiency of 

phytoplankt-on cultivCltion. , 

A R [ r'J! \ f f "/-1 • , "I ! . "r 3 C·· 4 ~ . \ e ! e r s j-:J v I : (l ) it. CJ 00 \j eo, n I Sf a S 1< W I co n h n u e Tor .J - - yea r 5 • ,fI tor 1\) n 

for task termination will be the cornpl2tion of stusiies on mei-hods for critical evaluaHon of 

food preferences in cornmerciolly vcduoble species oi-different sf-ages il'l the life cycle. 

5~ Refers 1'0 31:0) 5., above. This i-ask will continue for 8-10 Y80[5 .. Term i··· 

norion of task v-lill be dict-oted by sCfGnrific result,s of experimenf'orIon i-o del-ermine if rnollusGs 

growth Can be influenced by controlling the nuirif'lon of the phytoplankton food sources o 

!-. ROr::'l'~ t ?/. \) A l--'~"'\f Tf,;'" tr"k-- \, ill r- n"!nlO En P-!() \ ~- c:,~tA~"'" v!> ",-,Ie,,> ,0 -..J .n, '-"0 o .. -,,-.I.e, .n!--, d~., f/ . . ,-,0.,1 .. 1-1 ...... l,--r ~~ __ /ea,s" ~., ,_r.,~ 

for terminCltion will be determined by experimenl' evidence thO'f Cl synthetic formula-Hon can 

Dr cannot provide nutriHonal support i-o molluscs in small scale and then lar[Je scale culture" 

32. Benefits: 

I" The informaf'ion gained from this task wiil be used by commericai shellfish 

growers os \ve II as, NtV\FS ond other State and Federa I ogene ies who are \vorking in aquocu lture 

d . d I' .r. • 0 I IlL f" •. r r h 8 • J an cons! 'er so uhon or nUfnhono prOD ems or 'Ifsr pnonty to -rne success OT t elr pro!ec{s~ 

2~ The commerlca! shellfish indusiTy will be parliculctrly affected since they wi!1 

have a source from which i-o draw upon for phyi-oplonkton food cull-ures{ information on the 

best rnel-hcxls of eu ltivation, and loi'c:)r deve lopm;:;nt-s in studies of synthetic diets" 

3, The knowledge gained from these sJ-udics willlx;tter allow us to undersl-ond and 

osscss the c/(,:,pendency of nlorinc~ Fish and shellFish p8pulal-ions on ~hytop!onk-r-on food chain 

( /' i.'1;, ) 
'j \1 

r t. .I 
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4" SuppC>,rr life studies Gnd aquaculture problems v/or!d v/ide. Resource mana~je-

'meni". Knowledge. 

33~ Activities Pion: 

This task will utilize basic methods for'sl'uc1ying the nuhltion cmd physiology of 

• I 1 I f d h .> -I" r • • 'I b I • I 1 _1 I marine pilyi-Op onrdon 00 C Gm orgonJsrns .. IllS InlormotIon WII e opplleo i-o j'ne oeveJop~' 

d . r •• I I I L. 1 I A h f r (' r-' h . rnent an Improvement- or eXIshng arge sca e CIJ .fure mehlOOS,., IV lei' OOS ror erllClenl orvestlng 

d t' I ,. l' d 'j I l !.A' • • '!' I . an or .ong term storage or f-n IS pro uci- WI De sougl11~., hcll vlhes \VI! I hlen proceed to 

experiments on replacing the living fo:)d with a p'Jrtioliy or wholly synf-herrc food product·. 

Si mu itoneous ly (j crH-j col sys!-ern for eva luatiori thE! '10 !ue of nutri Hono I SUOD fements wi II need 
4 , ! ! 

I to be cleve loped" 

.J 

34 ~ Iv\i I esro nes: 

I. ,Vlethoci of harvesting, storing, and preserving phytoplanktofl foods. 

2" High yield producHvii-y of phytoplankton food cuiJ-ureso 

35. ImDoct of TCJsk AuomenrcJti:m: __ I __ ._~~ _____ ~ ______ '--::!..-. ..-____ _ 

N/A 

36. BClCk·-uo DJcumenrorbn r Legislotive Program and Environmental Impact: -----.. ~------- , --------------~--

a. t~C)AA Regional Aquaculture VVorkshop Pr~oie'cl- /!A/a·-Oli' ~Aordela Corpe 

F~eporr • 

(137/ 
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b. lnforrno! ReDoe!-
! 

1\\1 Ie At!cmtic C:::>askd F esC c n i (: r I i'J c-
.) .. - .-

Invcst-igc.-ion summC1rics·~J.\ surnrnory of rcscorch of on:J':)ing programs with In j-he r·;\i Ie 

,~ Atlonric Coosrol Fisheries Cen~er. 

Rc lared Pu b I kat ions: 

A mon~')graph on "Continuous Culture. A method for i-he production of uniccllulor 

\ 

-algal food:;11 by Dro R. UkeJes, published in a Ha~dbood of Phycological t'y~el'hods, J, B. 

Stein, Ed" 

A monograph on PCu!n'lution of unicellular oigae ll by Oro R. Ukeles f to appear 

Ie r:,: t '1' ~ 4 ~ 

In a llve VOlume series In manne ecology. 

A monograph on NutriHona I Requ lrernents In she llfish cu !hJre by Dr" R e Uke ies 

Itl Proceedings of the conference on Artjf!ciol Propogation of Comrnericolly Valuable 

Shellfisho 

Ukeles t R~ and DClVis, H. Wlass Culture of Phy1-oplankton as Foods for Me'rozoClns" 

Ukeles, R. and Hidu J H. Oded Unicellular olgCie as food for larvae of the 

horel she II clam f tv\er~ic:.. merc~oria. 

Ukeles,. R. A simple mej-hod for the mass culture of marine algae. 

Ukeles f R, ond Sweeney, B. Influence of lrich(')cysts and orher foctors on the-

feeding of C~s~~_!:~~2 ~irg!lllc:?_ larvae on ~I\onochrysis ~~~heri 0 

c. N/A 

d. This tosk will have no adverse impoct on the environrnenL 

/J (7 (1/ 
( I r'; () , 



~ ,_ I '.1 J:~. 1 '\1\ 

111-7JI 

~" f 
~ \{ 

t;,' ~r 

.) j 

r~ ,\ T ! C) H /~, L (J 

\/ 

u~ :J, t)'- ;'/\h i l·~~_ j i~; (!l';!f·i,.'~:.·.P' Fl (: tjF f-JA(.[ ~~ 

-------- ._. __ 1 ______________ ., ,~" t 
L DATE PHCPAnCO I 

,\'IIL: !·JiU i\1i,J.~I'JPHLHiC r'101-i'HI~;Tn/"TIOU~. 1 7 I .. ' 
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IS. TASK NUM8En 6. TASK TITLE I 
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17 • ORGAi'-ll ZAT10N CODE 8. 0 RG A~jl Z.A. TIOtJ TITL E (R(}s~Onsibl.c for execution of this task) 1
1 

___ 9 • Pf~iNCI P~£_LOCAT10N ____ ,J 
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Incn'd:;,:d cxplo:i t.:ttion of the I\i,1tion i s er~tua;:ics .:mc1 cOCl.stal zones for 
j,lhh\:;tL',i,:~ 1 ztnd r.'c:;LcJc:nti(11 dc:ve 2r:c1 rccl:cational act,ivities 1:1<15 

lll.)"t'};cdJ y t:1C:~ CU:CClf' dVi1ilablc fc:c the production and hcll'::vest of 
f.i.!.;h dilCl :;h(,'llfish.. I·lorc efficiclrt and effective means to ellha,nce U.S. 

Lion r.1USt he fOc:.IlCL Aquaculture methods require: 1) 
an '.lcl(":{tl<t L',~ Gt ~jcnetical1y desirable brood ~)toc}:s i 2) methods to 
incl>~:,:l>;\'~ lcn:v~ll :'5Ll:~vival and norr.li.ll development; 3) methods to promo'te 

~rrov;t:.h. Dis\~ase is often a limiting facJcor to successful aqua-
cu 1 ttl 'C!:': opc~r(l tion:.:; ~ \·Yi th increD.sing interest in aquaculture! '\/lhere 

f~cach cl.:::tximuII1 dcn.si ty and the transfer of suscepi.:ible stocks 
(as 090s, IJrvac, fry, fingerlings) becoDes a routine procedure, it is 
necessary to conduct scientific studies on the role of disease so that 
itt;; effects can be prev'ented 1 minimized, or elimat.ed~ 

The successfuly applicc).tion of disease research to the intensive 
propagation of fis',l. and shellfish in cont:rolled er~vironri1ents vlOuld increase 
induo,'; t:cial ini,tia tives for commercial aquacul tUl:e. p.. prograrn of disease 
resc(lrch \·muld involve: l) the developl:'tsnt. and implerllenta tion of a research 
pro9ram for disease prc;vent.ion and contr:ol f part:icularly in hatchery and 
nursery systc:'nsj 2) the development and implementation of an inspection 
system for routine diagnosis and identification of infectious agents; 3) 
cont.racts and inLr2:rdi::,;ciplina2::-y research projects in collaboration wii.:h 
industry! universities 1 stat:e 1 and Federal agencies and other reseaJ::ch 
institutions; 4) legislation providing a favorable climate for aquaculture 
1.'esearch; eGg., sp,::::cific: NOA),\ appropriations, "coastal zone. legislation, 11 

Hocean dUInpin(J act",ll and fish disease legislation, thus leading to 
coordinCltcc1 prograI .. -,s idi th ot:her NOill"\. elEJl\ents such as Sea Grant and Federal 
Aid (88-309) proj ect.:s. Info}.:Tna'tion gel1E::rated would be disseminated to all 
user qroups and. ot~hers interested in aquaculture opera'tions 1 particularly 
industry i s·tate I an.d some universi.ty laboratories ',"lho cannot .. do the.,~tlork 

themselves~ 

31 ~ ~:sk Oui.:l2.::~!~_ 

a. Successful implementation of this task and consequent productivity 
therefroJil 1.'1i11 penni t us t.O serve ZtS a national and international 
clearing house and disseminator of technical infonnation on disease 
con-trol in aq;_.13.culture systems f including establishment of disease 
registries and publica.t:ion of manuals f bulletins, brochtrces on 
disc2ses encc);.l.ntered in aquaculture and methods for disease control 
and pn:.,!vention. It will penni t: us to integrate inhouse re~;earch 
projects with Federal, State, university, and other research laboratories 
in order ·to provide training facilities and t,o implement and augment 
programs to pr.event: diseases in ha tchery and nursery syste!l1s. 

(/92) 
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b" P,esr~(Jrch productivity and t(:rmination of task elements 'Hill be 
measured through successful operation of aquaculture programs 
of cooper.:ating uni ts and throut]h COllilTIUnication of results in the 
scientific literature and in indu~~try publications. 

32. Benefits 

Task outputs r .. Jould substan'cially benefit those user groups whose success 
in various aquaculture operations are precluded because of problems 
related to disease. EXill~ples are: inability to bring molluscan species 
through larval and juvenile stages on a mass scale to a point where they 
can be tran~planted successfuly; spread of diseases through indiscriminate 
transfer of animals for fanning or for use as brood stocks which may 
harbJr infectious agents; inability to~recognize signs of stress conditions 
or t.he presence of infectious disease entities in the environment in \'lhich 
the animals are grown and inability to distinguish these organisms from 
innocuous ones; lack of reliable, objective, readily usable information 
for solving problems in diseas~ related molluscan aquaculture. 

33.. Activ'ities Plan 

As far as possible, research will supplement ongoing Pathobiology 
Investigations now dealing primarily with diseases of wild fish and shell
fish. Hesear:ch emphasis first will focus on infectious diseases and 
pathology of larvae and juveniles of selected shellfish species produced 
under controlled hatchery systems. Subsequently, diseases occurring in 
nursery systems and in adult and reproducing popUlations, both foreign 
and domestic, will be studied. Field and laboratory experiments will be 
implemented to test hypotheses on disease control and to test fishery 
management practices as they apply to various phases of aquaculture 
operations. Techniques Ylill be developed to: 1) moniJcor, isolate, 
id,':3ntify f culture, and diagnose micropathogen presence i 2) determine the 
mechanisms of mic:copathogen ·transrnission F penet.ration I infecti vi ty f host 
specificity; 3) quali·tatively and quanti tatively measure micropat.hogen 
activity and host responses via biochemical, cy-tological, physiological, 
immunological, and biophysical studies. 

Long-range plans call for implementing research activit.ies as described 
above to include species of crustaceans and finfish, 

34. Milestones 

1. Disease abat,ement in commercial hat.chery and nursery marine 
aquaculture systems. 

2.. Prcservat.ion and effective manaS',rement of living r-esQurces through 
prevention and spread of diseases in aquaculture and farming 
operations. 

/r / ) 
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3.. Di:cect tion of rc::;e.::u:-ch finding to intcJ:national 
negotiations and interstate relations. 

4. Signific~nt contributions to the fund of knowledge in the 
direct: study of disease processes in poikilotherrns or indirectly 
as models in studies of disease mechanisms in aquatic and 
terrestrial h();ncot}wrr~1S. 

35 0 .!l,,[l!?~~<2!_..'?_f ~~' 2 s~_ A 1..1 c:E~~ n t: a~}_~~ 

]... FY 74 (CY) 

This TDP represent.s a r:lodified subELissiol1 in l'dhich funds for 
FY 74-7.5 a.re to be r2prograrcc'lEx1. -Speci.fic actions for FY -i4 
inc1 ude repro9rcill.:ning part of the current: Campara ti ve Pa. thobiology 
task at Oxford to the control of aquaculture diseases. The total 
F.Y 74 funding for this task is l6l~ 7K. Of this 25.0K and 1/2 man 
year will be reprog-rar:lIned beginn.lng January I, 1974 Q This will 
obviously reduce the amount of activi ty and ou·tput fo.r Comparative 
Pathobiology Investigation. 

2", FY 75 (BY) 

Specifi.c reprogra.IllIning action for FY 75 inclu.de -the same proportion 
of fund a.nd personnel reproqrammed the pr(:;vious year i i $e .. I SDK and 
1. man yeF.J.X.'. The Comparative Pathobiolo97 Investigation 1·1ill decrease 
correspondingly in t:erms of funds r personnel, and output. It is 
anticipatf::d t.hat an increase of 75K will be granted for t:his task 
with the addition of 1 new ceiling. 

3. FY 76 (BY + 1) 

The above will maintain but will now be part of the base for this 
task. An additional lOOK increase for this task is anticipated 
along with 3 new ceilings. 

36 .. ~~E,!: - u P_ Do :?_~~~=!!.t:.a t;;.~:£~. 

a.. 1~ Shellfish Institui:2 of North America _. resolution to reactivate 
molluscan aquaculture stUdies - genetics, disease, nutrition. 

2.. Hardela Corpora.tion repor)c to NO}\A - includes NHFS nE;eds to 
study molluscan aquaculture - disease, nutrition, genetics. 

I 
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b" HelEl..ted tasks - nono on chsear3cs 

Inhouse (IJ':1E'S) ture (hatcheries, mlrserics) 
Center, Milford, Conn. - Oxford to do cooperative disease studies 
Sea Gran t--onivcr;;j t~l of Dc;l;::~'i·,ra.re - Oxford to do coopcra tive di sease stud.i, 

88/30g/Federal Aid-St.C1tC: of l-1<J.ryland - Oxford to do cooperative disease 
studies. 

c. Legislation no required 

d. No environmental impact statement needed. 

(
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30. S 1.(1 t (> 1'11 en t 0 f i\i e f~ d; 

As the world c1c'rnand for food, incluc1i.ng that frorn the sea, increases, 

it bcconlcs apparent that the contribution frorn the vilild stocks of 11.1arine fish 

and shellfish is 1inlitcd by n<.l.tuT:J..1 restrictions on the populations over which 

rnan has little controL .!\ nc\v approach to fish:aud shellfish production '.vhich 
~, 

\vil1 supplcrncnt the wild harvest rnllst be developecL The rnost proTnising 

appears to be aqu.aculture - the rearing of aquatic anirnals for hUD1an con-

Sl.l.l11ption under the cor:nplete control of the culturisL To be successful, the 

life history of the species being considered for cOrYnnercial cultu.re Dlust be 

C0111plctcly understood and the physiological, nutritiona.l and ecological re-

quirernents of each stage of Jev·cloprnent dcterrnincd and satisfied .. 

The intent of this Task is to develop laboratory techniques for n1ain.-

taining and spa'.vning cornnlerciall-y valuable and potentially valuable marine 

rnolluscs and rearing their e111bl'Yos, larvae and juveniles in the laboratory. 

These investigations \-vill be directed toward the development of aquaculture 

systerns. 

The rnost dependable; year-.round culiul'C systerns that no\v exist are 

for scvcr2.1 species of oysters and i-he hard clarn, Nfcrcenaria 111ercenaria; 

but even with these species, there a.rc aSPects of their early life history, 

such as nutri.tional requirenlcnts and susceptibility to clisease, that are not 

fully understood. \Vith other species such as the ba.y scallop, n~uch more 

1i [c hi s tory i,V 0 r k i s nee cl cd. 

.I ('f{ll 
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3 1 . T Zl S k. 0 u t F' II Uj ( 5 r c c i fi t~ ) : 
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(a) Detc:rrninc the reproductivl; h;Lbits and ("~Lrly developrnent of C01n-

rncrci:-dly or potentially cornnlcrcial1y valuable rnarinc nl011usc[-;. These 

sttldiC~3 will continue for 8-10 years. Criteria for Task tCl'rnination is 

cou1plcte farniliarity \vith the reproductive rnechanics and developITlentC:Ll 

\ 
.1 

stages of rnarine nlo11uscs of cornnlcTcial or potential COIYHnCrcial value. 

(b) To Cl'cate in the laboratoI:Y environments in \vhieh various marine 

n1ol1uses can be spct\.vned and their clnbryos, larvae and juveniles reared in 

good health. These studies \vil1 contintle for 8,410 years. Criteria for Task 

ternlination will be such tiIne .\vhcn techniques for accornplishing the success~w 

ful culture of a. "\iaTiety of m.a.rine :rnolh.lscs haVe been developed. 

(c) Study disease problerns associated with holding and rearing lTlarine 

molluscs in the l\1ilford Laboratory hatchcrY$ il/ionitor \vater quality to cor~ 

l'elate changes with incidences of disease conchtions. These studies \vill 

continue for 8-10 years. Criteria £91' Task terrnina.tion is the developrnent 

of labo rato ryand con-nne rci::,d s calc wate l' quality contra 1 te chniques to reduc e 

the chance fo r hatche ry di.s cas e. 

(d) Identify lYlariilc rnollusc pathogens found in laboratory and conuneI':'" 

cial hatcheries, control disease by using appropriate trcatrncnt rnethods and 

n"1onitor pathogen control to prevent d(;vcloprncnt of treatlY1\:;nt~-resistant species. 

These studies \vil1 continnc for 8-10 years. Cl·it,~~,;:i_a for Task terniination is 

the control of disease in artificially cltltur!..~d bivalve rnolluscs. 

() CO) 
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1:\1. ETC (;. of I} 
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(f..~) Dct('J.'ll1ine Inic:robj~ll ch:1ngc::·; in the n':ltural ~)('a\\'a.tcr :-jupply l:cLltecl 

l\l th(: dCf:J:;'lclJ.~ion of tht_: nl':LrJ.nc c.nvironnlcnt by pollution. Test tllC~3c rnicro-

/;' org:tl1i::;nls tu assess their potentia.l p.::tthogcnc::iis on rnollnsc larv.:lc and adtdts. 

ThcEH: hLudics will continue for 8-10 years concurrently \vith (a} and (b) above. 

CriLc.ri.:l. [Ol< T-l::;l( tc.rrllill:::~tion is the identific2.tioYl and control of undescribed 

\ 
rnollus c PZ-l.L1UJ gens. 

-I 

32. 13cnefi ts: 

The inforrnation obtained f1'orn this Task will be of direct benefit to the 

dcveloprnent of aquaculture in gcneTal in the United States and to Tl1011uscan 

aql1.acu1tu.re in pcl.rticulcir. Life history data \vill be useful in the rn3.nagernen.t 

of \vilc1 stocks of the species involved and will be an aid to the nationv;;icie Nl\1:FS 

effo 1't to protect our li.\:ing rnarine resources ~ 

The kno\vledge gained from these experirnents will a11o\\1 us to iD1prove 

yields of hatchery real~ed rnolhlscS by e1irYlinating disea.se incidence \vhich 

reduces that yield. 'Ne \vill recornrnenc1 disinfection techni.ques to the shellfish . ~ 

inclu.stl'Y in order to pTevent hatchery disease from causing severe econol1:1ic 

losses. The knowlE3dge gained will also have public health significance by 

p:rovic1ing D1cthods to rear n1011u8 cs free of infectious micyo>-organislns~ By 

understanding the develop.;:ncnt of rnol1usc disease in the laboratory and COD1·-

rnercial hatchery, we \vill learn rnore about life cycles and control of disease 

in the wild. 

~ 
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Sla.nd::l.cc.l nJclhucl;~ ava.iLlblc at t1ii;:; labul'Zltory and in th\ .. ~ literature \vhich 

t~) 

have proven snccc:-'~:lful for cuHul'ing the oyster and the hc1..Td clan)· \vill be used 

in attcH1pts tu clcVE.:1up hatcll(;l')r cu,lture nl(;thoc1s for other bivaJve specie~:; of 

knovn:l or potenti;} ... l co:r:n.rncrcial value, Because each specit;s has cert"J..in uniqlte 

\ 

l'equil'crncnts, these method::; will have t~ be rnodificcl or ne',,'! technical appl'o':J.ch l,> 

developed. A.ttcrnpts "".'in be nl2.de in logical sequence (indllcing ganlctogenesis, 

spawning the adults, rearing the larval: stages} grov!ing the postwset stage ilTI-

rnediatc1y after metaTIlorphosis and finally grov/ing the juveniles to market size) 

to adapt proven techniques to the cufture of n8\V aqua.culture candidates~ nlodi-

fying these techniques '.vhen necessary. 

Standard roe.thods derived fron'1 the scientific literc~turc win be used in 

the identification and cultu.rc of Tnarine pathogenic :rnicroorganisTI1S~ As re-

quired, Dl.odifications of these generally accepted D1cthods \''1i11 be enlployed to 

increase a.ccuracy and interpretation of results. Specifically, in controlling 

pathogens in s.eav,r(1ter cHf.ferent lTIethods of disinfection \vill be tested such as 

ozone gas, chlorine gas, antibiotics, and ultrafiltration. Sca\vater quality "\vill 

be D1onitoTcd by trace rnetal analysis, vita:rYlin assays~ and organic matter tcsU;. 

In conjunction, gcnc::tic, biochenlical, and physiologicc.ll ana.lysis ·will deterc:ninc 

any aclvc 1'8 e effects s nch trca te d \-va te r rna y have Dve r long- te rrn 11S8. 

(102. ) 
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:3 4. l\-1i 1 c ~; to n c s : 

Dcvcloprncnt of a rncthocl for l"f:aring alJ stages of the: surf clanl in the 

L:.lboratory lca.(li~g to the production of a snlZL)-1 lfbite··sizc 11 specialty product 

on a carr-nne rcial s cz ... lc in a hatchery. 

Developrncnt of a rncthocl [or rearing all stages of the bay scaUop 

through to rnarl:et size in laboratory andJfielcl environments. 

Developnl.ent of a flow-through culture systerX1 for rearing the early frec·-

swinl.lning stages of bivalves. This should be a significant inlprovernent over 

standing-\V2_ter systerns which involve rnuch labor and the biological uncer-

tainties of rearing living animals in stagnantv/atcr. 

Identification and cont·:rol of certain Inarine dise.ases associatecl1.)'lith 

n-lollus can aqt1.aculturc . 

. Determination of the relation of stress and \vater quality on the causes 

o f 1T10 11 usc ha t c her y eli sea s e . 

Develop:rn cnt of an in1H1une systern fo r she Ilfish in 0 rde r to reduce the 

incidence of disease. 

3 5. ~~l.pact _~~:Cz-l..sk_ .!-\ug~_ent;:ltion: 

Nil\. 

36. Back-up DOcuD:lcntation, Le.-:~islative Progr2~rn and Envi.ronrnent.J.l I:x.:.e.ac! 

(a) InfornlJ.l Report No.4 -- Middle Atlantic Coastal Fisheries Center, 

NlvLlTS - Investigation Surnrnaries. 

R.cport of the IvIardclrl.. Corporation, January 1973. 

Sc'a CranL stnclir:s on rearing of rnarin(; urg;:-tnisnls at numerous 
(/ ,~) (', ., I 
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J 28. OUT·YEtd~ CO,'Ml.EHTS 
I (elled, ilpptopriate boxes lind 
j e:1Ccr c<pplicubio percentage,) 

I $lnCrel.1S8S usually coma from 1 j'ep(08flJr.~rnifl8 within your F};fC.) 

REMARKS This task is Cl part of ~L\-02 (bring FY 74, FY 75. The task \..;iLl split fro!:) 
MA--.oZ .In FY 76 on([ lIas [l task funding incrcJse of $10 k. in FY 76. 

I 
AE ::: f\[lY purtion of (J tC1sk \·:h'ich conSllHlC!S time or rCSOLlr"CeS, but lIlJrks a 

significant point of [11"o;::;n::>3s and jdcntific~s s[lccific (!ccurTlplis1\[li(~nts. 
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30. STATEMENT OF NEED 35. IMPACT OF TASK AUGMErnAT10H 
31. TASK OUTPUT a. Currene Year 

b. Termin;1(lOn Criteria c. Ducl;:ct Year + I
~ ZL Sit:nificam Outpl.1r b. Budget Year. 

32. BEHEFlTS 36. EL<\C!(:UP DOCUMENTATION 
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:30 - S TXrr~\ir: \'1' Ul' \[E IJ 

Fisll p'Jl'!iJations of the }fjddlc~ Atlantic Bi;;ht han: been stlbjc~ctcd to 
cncnJachrncnt: of 111;:1~;sivc fO.l'C?i.gn fleets offshore) incro(lsec1 U, S. commcrc i al 
and SPO(t fisheries inshorc~" (lnd rCcl!lction in quality and Ln'(~a of suitC:lu.ic) 
sp~!',;ning (un! rlUrscry g:ruuncls. These fon.:.:cs llave combined \-:5.th natural 
f 1 Lle tu::: t ion~~ -' in varying prcport ions) to j co rllln:li.zc our c oas ta 1. fishery 
}'l.~SULll.'C~S to thl) (;~\:tCl!t lh;lt SCl:::\~ ;ll'i.~ on th(~ vc of deplction. Unfor-
tunately) our ic biologica] kno\\71ec1gc erE the life histories of coastel1 
fishes is iI1ZlCk'<.jllU te for _rC'comlllondiw~ immecU oteanu sound Ll(1tional (i.e. 
St·li··c1 incll,(·-j-r'·.,' sr)ort'''';'VI'''n) CIne} jntr::'~~·-lJtio"l~ll (i e rr,i'f;\F biJai·'cci-1C ) L c............ J ... l....J L. _ J) \.._ 1. . w tIl l.. ~ c _. . 1- l L. 1 .(- ~ ... -" .. '1.... ",' _ _. '-' (.."- \.J 

managcfncnt polj.cic.::s. Ive iJrc not j.rt.0 position to detcl.'miw:; .recruitment) 
opti.mum levels of exploi.tdti.on) or the impact of 10ng-tc;l'lI1 TlCltLll'al :fluc
tuations and man--macle changes in th(~ envil'onment upon our fishery resources. 
The scientific and tc;chnic(ll base needed to pr'operly manage our coastal 
fisheries und to encourage industri.al initiatives will incorporate the 
unc1erst0nding of basic bio logical .compollents that lJlake up the life history 
patterns of the several spc~cies. It is essential that the assessment of 
fishery stocks oiong the Atlantic CODst be augmented in order that proper 
rnanagclflL'l1t policies can be established to insure the maximum sustainable 
yield of important marine resources. 

31. - TASK OUTPUTS 
,,~ ".. -. ... .. .. _, ..... -"_... . _ .. -~ .. -""- ~, 

1) The life history studies program will provide input material 
relevant to growth rates, age composition, spawning seasons, 
fecundity, migrations, food and feeding habits" and other 
factors affecting the abundance and distribution of important 
commercial and sport fish. Such studies of the life history 
of fish are essentiLll for the development of population models 
h'hich \\'ill lead to be·ttcr predictions of future abundance and 
as a basis for sOLlnd management decisions. 

2) Establish means to identify geogrE1[Jhic races or uni.t stocks 
of those sl?ecies that contribute to the commercial and sport 
fisheries. Tl1C'se stocks may differ in c1istribution, groh,th" 
f r;cunc1i.ty, and sL1rvival. Accur.:Jtc assessment and man;:1gr::uH?nt 
of those spc;ci(~s \)11e1'o scpclrate coastal units exist must be 
based on ':1 knohJ lc of their stock structure. The task 
initially \'lill: 

a) Contribute life hi.story delta (i.e. lcngth·-age, 
length-\,;cight::) in cOOpt0ration \vith NEFC and 
contracting StCltE~ agc.:ncics to a common input 
program I,;hich \';'1.11 incorpo.l.~ate m(Jb~rial from 
Block Island to Cape Can{1\'cral. 

/.j f) ('J (.'::!. 0; 



I') P"o\'i.1t" -1I'-11\7~("~; of 1'1-lt('ri'!1<~ cn-j'I(,(,1'C'd dllr
'
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crui:'3C'::; or by mC';ln~) or 2.{1l1lpLing to pupl!l(lt'iun 
d y n am j c s ~~ nO) II [! • T 11 c s c~i n [m t S \\' j 11 i II i t j i1 U Y 
pcovidc a c1;Jta ba::-:c; ;nld su.I);-·;(:quL'fltly iiupruvc 
the accuracy elf biCJ:ili~tri.c modc:ls of poplllntion 
st:r-uc ture . 

c) Pro\?] de outputs fr()!!l the life hj~3tOI-y data bunk 
to VtU'iUllS Llsers} incl.uding industry) srorb')!Ilt";n; 
pO[lu.laLion and cnv.ironmentul analysts) othe.r .0:HFS 
rcse(l:rch groups) <:]nd management and regulatory 
bodies. . 

-, 
.J 

d) Be prepared to furnish or synthesize data pertinent 
to mall--i.nc1l1ce c1 im (J(lC t on the (~nvironment. 

32 - BENEFITS 

(l[ (\ 

The long-rauge benefit of this task will be the ability to prOViue, on a 
regular and timely ba~-;i.s) life history information essential for assessment 
predictions and mann nt policies pcrtinc:nt to selected middle }\tlantic 
coastal sport and cOlmnercial species. 

Usin;3 :::~tJnclard collE.'rti.n;; iJncl unalJ7ses procedLll~es) O\,2Y ct1(:m;;h yenl's;; \\,il1 
enable valid comparison of nonnetl fluctuations in spc~cific fish populations 
and variations from the normal attributed to the impact of natural or 
man-made stresses. 

Information collected v'Jill, upon request, be made available to State, 
Federal; or international units in charge of management recommendations. 

Upon :r(~qLlest) additional Life history materials \vill be collected and 
fonvardcd to colleagues in other investjgations, State agencies, Clnd 
universities. 

33 - ACTIVITIES PLAN 

1) CoLLect Ijfc history l1lClterials pertinent to selected Atlantic 
coast sport and cornmcrcitll. species such as drums) floLlnc1c:rs} 
porgies} S2iJ bCJsses du.l'ing spring CJlld fall groundfish cruises, 
localized monthly cruises, and ,routine' port sampling. 

2) i\naJyze lifc; history rnr::lterials to determine one o'r more of 
the follu\v ing: 

/ J ,.r. C/)" l <- .... ' / 

~ 



C}) i\cr,) CC)I)I')()C~'!' t--l-')[) -Ill{l «-1"-)1.' 
(..t ..... t:) \., - It· 1_- •• #". \ ~ t. ~ • - .. f:.... '- f'~ 

Y--11'-"()'" (nrl"lv'·'IR ()--j: .L l _ .• _, - _.u J.":l. '- . 

sea 1 c ~; cl [l c1 u t () -I i t 11 s ) . 

b) Sexul1l dcvclopl:1c:nt" Sptlh'ning SCDson, and fecundity 
/ J - - . . 1 " 1 - i' '\ (nlllCrO- iJtlf nllcroscopH:~ g()ll,]C~1 _ cXDmlna,~1_0n). 

c) Food and fecr1ing habits (sto[11(ich content studies). 

3) Conduct stocl-:: and racial identification studies of selected 
spec ic s b.y !I1C' ans of: 

a) Djscrirninant function analysis of morphometric 
Dlld meristic variates. .J 

b) Analysis of scale structure peculiarities. 

4) Record all data collected on the appropriate automatic data 
processing forms, transfer tb punch cards, and incorporate 
into sorting, listing, and st2tistical systems. 

5) Retrieve and analyze data for use in technical reports, 
scientific publications, and special problem areas, such 
as EI8. 

6) RC:t:l"ie\l(; dat~D :cequ(~s·tt~c1 C';y? \731--.ious L1SCl-' 61"C)LlP2. Ct.,-}' 3S POLJt:tl(:1tiorl 
tlnc1 environmental analysts, NHFS researcfJ_, industry, sportsmen, 
management and regulatory astencies. 

34 -- HILES TONES 

FY 74: 

1) Develop historicul finfish datu into j\DP formats fOl: inhouse 
reports; (Jrchiving, and published summary. 

2) Complete collections and ADP processing of data for racial 
analysis of flatfish species . 

. 3) Continue Drcl)(1YCltion of bluefish comDcncliuln contributions. 
l . ~ 

Incluck:d are compl(~tion of age; gro\vth) morrhometric., and 
bibliographic material. 

4)- Continue age and growth studies of selected sciaenid species 
and initiate spcciul studies on fecundity, [000 habits, and 
racial separation. 

(2It) 

~ 
~ 



t'Y 75: 

1) CompJc>t.:e data report pertaining to ]s)68-72 Dol in and 
Dt'.l [1' . ."! re I I cl'ui 5CS. 

'J ) C r " '1 • t- ,'1 (' <- ·-.1- .-.' ,1 ~. • '1 J "t ,}.-,~ I~ t1 ~:> (l C' ')" " ',(~ - 'f? _ JULlp,L.~ _,l.OL(, nllll ldClc, .. ::;, LlLIC.::> 0, n«_ ')PC.Clf"L'-> 0" 

£1:J tEi 511 (11.')' (1'1 ie 11 q), 'S +- ') 1'11 '--:: P J lb; (Tll t 1 ' ~ [) J C' L hoct- j \>'rn -:-{) 
C • _ _ .. ::.~:-_~~ •. :.:_~ ~:~. __ .:,~~~ ___ ~~) __ • _C~Q __ .• ::":::) _. :,,_. _' L __ ~=-"-~ • 

3) Continue pn;p2H"ation of blucfish compendium contributions. 

4) Continue studies of selected sC}Benic1 species. 

FY 76: 

1) ComplEte bluefish comp~ndium. 

2) Complete lifc~ history synopses for five species of the 
drum family (Sciaenidae); to include age composition, 
growth rales, spawni seasons, fecundity, food anrl feeding 
habits, and identification of stock and/or racial units. 

35 .- INP11CT OF TASK }\UG?'lENTATION 

-j l 
-/ 

2) 

------------.... - ........ ~--------

('V 
vJ. 

BY 

no increases an tic ipate d. 

no increases anticipated. 

3) BY + 1 FY 76 -- \vi th increase d funding, be pre pa,re d to furnish 
data :ce [y-Jrts to or resynthesize data appropriately for user 
groups evaluating man's impact on selected areas of the marine 
environment. 

36 - BACKUP DOCU~"1E N'I'ATION 

Au 
1) 
") L 

3) 

4) 

5) 

6) 

Cruise Reports; R/V Doljlhir1) 1968-71. 
C"uise Pc nl\rt·~ P IV 'p.li:i~--;u:-e IT 19'71-7? 
Il~" '-: :1;; ~J, n>~. '._ :;~,~~ ~:~ >.~=--~~ r'\ I. i. :~, r L.' , ' .. Ilk bluciL,h \J.UI'ldtUldLL) cJdLt.JtrJ~,.). A .... ,,:,.noj)L.].c reVJ,ew 
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11.:;' t. ur :-;.1 

~-;cl )l-I,'C~:'-; 02 l~(' ~~()O_l !_-c-c 

·r.~ ~~. 0 i~~ 1_ -.--i (~ ..- J.J :.: -l'~ 
of 

, , 
C:iVlror;rncnt 

if L"atio~'L11 and 
con::cJ:v~\ticn Cl]~'(::: to lx-; 

thi_':\2~C; 00::l1::J too inc:reo.se 
i:hc lc'vcl- of 
1'-'~:::)!1t;:J_ ch~.:.r:s-e 

01.1_:( ability to re:Jli.st.ica.lly pro::iict dt2tr.i
Jrl':lJ:inc bc~fore tJ1Q factQ 

s 
\"Jhilc the n::ltt;,.'CC1} li['~~ of SC~.':2 fi~::l c::C) T:'Jt readily aIlo,y that 
species to L,:.~ ~3 (:L:::~i(--'<~ in th~ ficlc:l; i L: is f:)(J;3;3ij-)le to cc:,:~prch~-nsi vely 
examine! in thr

:: lab,:)r2.to,:.~y f b:::fl2l'viors cri,tical to su:;:::vival 
of tbe fi~3h. I!:..forc2~:.-.ioI1 of tl'L1.S kil-:.d c':;,n 1:·::; Cl_n.:::.lyzsd cu""lc1 interf.1reted 
to furt:hcr dcLi.r!8 U:c 1'1.:1 t:'LL;:."z.:~,l l'la":.Ji 1'.:.s C:U"id rcq:'l.i.n?Irl·;::;nts c1 spcc~ies t' and 
C011 th~l b2 tlsc.cd as L\.;-:se:linc ir:.for;_~-,::'ltiO:;' fro:! \",hich l.'Xj CcLD px:cdict tlle 
ii'l:1~)act of d p2:l.rticula.r err,.ri~'con~'-?ntDl alte:r2t-i on on a sr:x:::;(~ies" E"'tlrthc:'J::' I 
tbrough the ;::.;e1r:::,cticn of ~3p~:cific cjllr::Lntifi2_ble b:=::hClviors of an animal, 
the effect of S,iVC:~.l Jc\'c:l::; of p:)tcntially c]_et:-rin~2,."'1tal s-t.resses CclJl b'2 
rl19aslll~(;-xl,. Th:is i,n£o:tT:~:::lt.ioi1 CZ:;:,l1 su]]se:::IC.sntly be e.xt.rap,)la ted to prc~1ic·t 
+~.}le=> ll'i"T~~~C.)..· on or' r\:Yiyr·.::" r·-f: ch:·:v':0(~ T!rl'+-~:'~n '1 C'l'","",::;"" n;::;";-{-")~-;·"'l "'~~"""llY':+-Y" 1-- - '':L-'('' L. ~'l _. v":;''::.o~,,-.. ,-. VJ... _ ..... _L.';;J,-•• \,.- WLJ....l<j (... ::> _ veJ.! i ........ lJ...,.:t I...-'-.-Hl..,l.LL~ .. 

'There is ;:1, c:ritical r:ecd for pr:ovidil;.g· infoIT~-'ation concc~nl.ing the life 
bahi ts c;ncl b:112\liors of r:'.a.rin(; sp:~:cics resic3.inq in env.i.!:·or~·~2rlts \'fhich 
are pJtent:ially suscf.:;;:::t .. iblc to rr:211-:UK1.u'C0i Cl1dr:"-1"CS 0 Err,.r:1.ronrcont...:::j.l 
IrrJ..::1E~l:Lr:g anc1 r- .. ,--0:[ lnro:c·-
T!~.::rOO~·i! since rc;c1l istic Il'C-dels or pr-e:c1ic1-10ns cannot b9 dc::vclo;>eO. if 
there is in..suf£icient (~clta. ab')ut t:1:.(; nz-rc:,,-u':'2il life histo:r.-::{ of finf iE-;h 
st-x.:::cies & In 2.C:.c:.itic::1 i t;"l(::re is conside::c2J:)le inte.rest. in clt::-:velcping 
l:A:=.h2vic::::'al b::.sclix-l2 L~-::;2S11::-(~S of !"lc!:r;o.2J.i ly fo.y_~ species US<2'::1 as irrlicd t.or 
orgar:is::-,~s in CO:1tc.:-nr,:-:l2'.t -costinq by a ve.riety of ir:cJu::.-:;tcial ,st;:.--:rt::.e and 
fede.ral assr;.cics 0 Ecl-:.-:::\.Tioral rr~2;:~.sures! sillce they are CT,..'ert. rranifes
tations of a ccr:-plcx of intc.grat.ed i:1U::.:LTlal proc(;sses I previde a.n 
inva.luable dic:srr:'D3tic t:ool in 2",].1 asp€-cts of contarn_inant research. 

31.. Ti\SX OiR~j:7I\S (Sl)ECIFI(~) 

<1)' I:c1~'Y--Y"~--'+'OY-<f cLnr--1-i(.",c f,r'ill c.l:;~ntj+'~-!-i';-.--:;,11~ rD::lS'l-re c:ocl:~l inb::)~pactioT's (. ~.J-).l-C~\ ..... _) ....-L....\.... .... _A_ ... '""---:.J ~'l~A.. ~..: t_,....!_ -"-'"-1.L----1.I .......... --1 _. __ "-"~ ... _ ~ "-" .. r.....,..,.~¥\.., .... __ ~ ___ ..L.. _ ... "_ ).,. . ..1. 

(e.9. I schCDlin·; r23~=cnSGs) aLcl fec<ling of. juvenile ITtullet and blue
fish to Gst2.blish EC)ITi.c11 ba::;eline cl.J.-C . .3.. Signific2nt d(~p:3rt:ur(:s frcrn 
tJ-:8S2 :\"10:::-:-:-:21 lc\:21s;, l,.::len a s81sctc.::::l c:-~?iro~--:::--.~C:'.ntal stress sLlch. as 
tCl~?:0.ratu~e is d:,:;)licci, ';Jill ir::lico.te the sensitivity of the fish 
-to Str2:::;~;. Sin~e tJ~e types of [X?h;;:1viors selected reflect the 
na,tural life halJi ts of the a.Y1ir::'J.l, it is possilJle to dc;tcIT.une aed 
prC';clict \·:h.:<.t effc<:t 2ny' cl1aJ:se or 2J:tc:catio:::l in b21svior result:.ing
frcrTI. the st,ress Il~1.y ha.ve on a nat'LITZll fOpu12tion~ 

b) 'Ierminatio:1 of l(Jr-,orat:.ory stuaie.s for tl',-C~)8 sp2Cics \/lill cccur. 
'\\'flCl1 thccffc-ct.s of tCI;'~;x::raturc on feeding aId schooling are 
clr.:::tC1T1ir!.0:'1. 

---"\ 
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tly) 
ttu:c; or) ;7,-;0 sl>~;cic3 that rcs_Vk~ 1.n CU::C::lS 

t.h(~rc is ("1 .F'rcrn this int:()L~:rJ. tion I 
in rrcdc~ of action f 

effects of 2;:plicd c.nviro;:-::;·::::n.t::al s·tres~ . .::c~~ .. 
In addition to thc::.::! 0~Jic:c~lir:c;s f pri:r:~;ipl?:;s Cclll tc c;st.ablishcdthat 
dcscrib:::-: t11:2 rcla~ic;'l;:'ilip l>.::t:,.,'(:c.n biolc(]i.c2.1 pr(J\-:::c:.-;ses ard thc:irb.:;h:lviol'c}l 
c:;~!?rCSsio:1 c:r:;:t 'i',Till l),;:~ applicC:i.blc to a ,,..ride spcctrtIm of rn:J.rinc fish 

The nC-2:1 fo:c sech guideline.:3 .::u:d principles is e')(0~'l1plifiui by tllc orgCl.ru.-
zat.ion of a \';'ol:k:31-:op on B21::3 .. vioral f·t?2cSU.rc:S of EnvironlL'.<:::ntal Stress w-X::ler 
t.tlt-:; au[)~}iccs of t:J-~c .~·:~trinc (~PscLnolcgical Sc-ciety. The prcqr2J-:1 is to b2 
chair(;;d by tJ'.2 pril1cipal irr'Jcst:ig-Ell::Or of this' I'ClSk I" with p~.ixt.icipa.nts 
rnY)rrr':::Yn.-!-.~ 1"'('" cr'lP;::'Y-'11 -fr/:;p'-:'~l J.!~':w"\c·; 00 iry:Juc";,-yv ""'U':1 'lnjVerej -l.., 0'-' rrr~n recu] i-" -\..,;.t. _~:J\.._ .. l .... ~ ... ~ "":.1 Io-.,) __ ';"'--"J,.a(. ..... "- .... ,_""'_-.A-C~ "-':j .... _ ........ , ~~L_......;;t .t--\..-t • ...;JL-l .. ~!. C ~ ,_......... _0~~L_I....'-..:)ob _1.<1,.·..- t . ....J H ____ "-) 

of t118 \-;il1 subsc:-11JE~ntl::i 1)(:; publishi2-d and will ~:;I?E-'.cify belTJ.vioral 
STllidelines aril r2c(].::Yi:2'Ldations for t:heir use in tesi:ing p:r'o,:::;E)(.l1...."Lces" 
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-1- ::::11-V''' .... :l.(.-(' '1--' I C' +--. -rlJ' -::" c; 
..:~-::::"'~:.....':: l..":=.L :2..::":::::-=~.:::." 

Ia.b:Jratory st.udies cor.duct,cd ul¥.:er cont:rol1e5 conditions wil1 c(;?nter 
011 i:t:c ::::2':~S·l...~~C:~:2~~t 

t11C2SC }:X_}12~\]'iors are 
}::cl~:.l\vi~Lor2.1 rS2.t:CI11SSS of :fis}-l 
toy t~inrer3:tL1re ~ 

rlr~." 
..A ... ' •• .../''fl 

11lC~ fO-2-:tl p:Jint of b~C; lal.DratOI":l studies is an 18(}-1,iter i::.r:rr.u( I con
st.r:uctcd frcr:l eon-reflective g12.5s I v:hicb. is slJrrounded by 4 c.djacent 
t.ariks of sir.~.ila:::.~ size" Trds entire ex:.:s.r.ir~~::.nt_al system is equir:pcc1 

cO:'J:trollE:d light El.rd tE:yq::;erab.1J::-e rtY;irr,{:?S as ldell as a specialized 
filtration system .. 

In the ex~;erjJr:2rrL-=u procccl1..tr8 a single fish locats-D. in the cerltral ta:r.k 
allu,,,'2d 'visu2Ll cont::lct ~.,;i. th a group of fish in one of i:l12 adjacent 

ta.r1}-;-,s, 2_1L'--lo~lSh it is r:hysically s8:;?clrCltc'Cl fr·co'"n thGll urlCl hCIlC2 is deprived 
of a.ll ot.\;.er sensory stir.~uli 4 'The illi tia.l pt.3.se of the stDdy \'iil1 
esta"81is:'1 nc:n:r:~s of b2havior pre:=e.rrcd. conditions of light, tSITf)-

crature 2lC.d s21ini ty. Qua .. rlti taLi'v::~ l..'22StU:S--::2I1t::S 2rO rnc.Kle on a single 
£i:::;h as it rcs~:cLC~S to its species nk:.tcs or to a c1iffe.-ccnt sp:::<::::ics CJroup 
in an 2dj.::t::::cnt t2_nJ.:::~ L'2.ta of th.is kiLd affords s;>2cific b,::.selinc .Ln.for·
W21tj.O::-l 021 tl1.C3 strc:~ngth of the n"'{)ti\lation of fi[;ih to 2..gg-reg:ctc: curin'] 
short a.::j. lo:::g tC;l::n c.x.;:~c,surcs; ar.d caD t-e rec:;.(.1ily cCTq;.\1rCci to 2n~/ dcvi2.t::.ion~~ 
in the nOl1ral scl:cx')liIlg rcs[.,onses occurring during pexicds of induced stJ:C'S::j 

Fca:Jing l>::::.havior is a 1:'=::,0 . tested ill. the S2;;'2 e:;·:pcrjIrenr_al Clp;:~rratus Clnd 
quonti :''::l t:i.vc r:~'2aSU.rcr·2nts 2.}~·e H::::de on tl12 rc.:;.diness to feed ar-.ct lor~g tC.rra 
fec~::::linq r:·'.")ti'7ation of test fish, \,:hich again aTe receiving only vi[j;Jal cttCS 

frem t~-.2.i.2: s£>::::C:LCS ii·~)J:-C'S. Th.LCL~~;h this ~;j'::) It._'::~ of t(~::.;tir!q! an c~:1:11ysis o.nd 
qucu1ti~ic.J.tic;1 of DOi::.;}l fcc'Cli:;J b::)hTvior \·:i11 rJl:ovidc: th:2 caF:..~bility to 
detect C:"'.,~~ll'C;·:::-~; in fccdin9 r;-otiv.J.tion 0.1'.0. in .Fotc.ntial IT:e-G_'1colic in-:1::>:11anccs 
caused by l:.ci7"Fc'J:Cltuce. 
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Cy 7;1) 0 

1e r:cp.r(:~~cntati'Jc of highly 
i C 1'1 t~ C) (':", ~: .~_::l :~ "t., r rl 0 1~1~~~ .~~ 1~ 

(~~:1Jl 
~;C).:..:~ ic.11 ,L 

schc'Oli.r:q ~]::d fC:'.;J.J:i:-:'J ~1..:-::1\,::l: ~'.}t/.~:)1c 

j'\dd:i.tic:~::1.1 t.csts \;;ill utilize; ju\~c:.nile 

CC)l-:::~.ltions • 
s2.1tat.rix) --------

BY l\cti\lit,/ (FY 75}· .. -,.-----........... -,-~--'.'-----

To QX2lLi.r.'-:.-: L()'(::h ~}~:btJ..'::~ C:.r.c1 gross ch:::lngc:s jj1 2.gS'Tc·gating- resp:)Dses? 
tests '\d.ll b2 ccr..:::·cc on cul1ct to ste:1y th::-; effect.: of rapid tE.Il1P--

erabJrcs ris82:; to Loth sU}Jlctl:::3.1 and letllal 1e\7e1s" Ccm?..rrison of the 
results \,':it-h the re~;r~'-C':lS2S of juvenile bluefish subj(::ct.c:d to siJnilar 
tEii1p2 . .ratuce rises \</i1l iA.r;; n:ade. 

~~y + ~!.c~:1::\li t:Z_. (r:~_2~) ,. 

As &~ E':.xt.en~:;j.on of tl18 BY prcgr2.ill; stl1cli.es \"iill ca:::t(~;nce to rr.easure 
alterations in nOJ:Tt\:")l fE.'0::1ing }Y,ihavior in n:u11et resulting- fran therrna.l 
s u"eSS2S ~ 

z..IIILEsrI~=-;:2-S : 

CY (F"{' 7 4. ) 
----._.",...,.---... ...-

St.udies to e:>::aninc schcoling ard feEding b:::112vJ.ors in stripc..c(i ITt'lUlct:. 
r·:uqil ce~::',:alus l 2':.1'":.d blt:erish, Pc;'.;::"".tC":i.::tlS s3.1tatrix, l:1J:c~er prefer..ccd 
-:;--·~~,-+-"~:..~~~~~-:~:-r~l-l Y~0C:' 1 ~- i· J~-}l{~ ~:Fb~l~!-~; ·r:-r!".~~:",-:;~L--.-(: ..}-;;:~1;r ~i (--, ;{""::l r~ i-o c.O~.~ ... ,_. __ LI...,.~._J \,l ___ ~~~._-,L L. _D l-,.~ t.;:~')\_, ___ .J_--,~,;. ... _.lll_ 0_ .... '- ...... 1",.1-~·.,.i. .. ~~::::; '-

ql..l2ntit;s.tively defir:.8 no}.:rr21 b-:J.s21i:r~e TI:r2a.S1.lr0S of tr~2:.:::e sccial 
res;,·'or:se.3~ An a.T:al~lsis ar:::3. int.2i.:-c::,:c~--;t2tion of tr~e info:::.-:ra.tion ~dill 
pr()vic~e 

the eff(~c:s 
prir:cir)Jes cu-:cl S.Tuid~:;lines fo:t~ prE:3ictinJ-j ar:d assessing 

01.: tcrrpexClture· increa.ses and therrral aL1di tions in the 
natural e.nviron:~''::...'lt. 

BY (:t'Y 75) ~ ------'0.--

Ccc?lc;t':J::n of st.l:aics on the ef:2'ccts of then'l1.3.1 stress on previously 
estajJli::;~".:::d LC:::·:::.:11 SCi:<~DJ.ing L~;::::.:..;~~x..,,)::S2S of GcJllet \,,"ill result in a 
si~ific;::11;: ir:.cr22.:::~2 in OG:C 

not onl 'l ciisl.u~)t sct,o::J1in9 I 
l·el~~c~-~~r~al-~~t~~erl~c ... c ..... L..,_.~ _'-''"_-J... __ ~"""'t. L- ....... ,_ .... oJ 

c.;-~~lc:.rst2.~J.:1ir~g of 1-:.c~,,7 b=:-:"'cE)crature cr:''J.ngcs 
bllt a1:-30 y.Ytel1tially al'ccr or in.1-}ibit other 

on tiLlS basic sD:::.reot.Yl)<2d resFonse, 
e.g- $, ntisrration, rcpro::lGction. 

~y .± . ..l..-J.IL2§) 

Ccr:-:?le tiC:-1 of s tt:c1io~) on fcc:c1ir'-1 success and TIDtj_ vation of mullet. 
dt.u:ir.g c-:~(l follc.'.'i!;/] -tl:.c~rT~~::ll st:C~:~jS will p:::\y./icc 2c!cJ.ition,J.l scurcc:s of 
in.fcIT."..::.t.i.O:1 a..nd 9uicclinc::s to FTCdict t.he c::;<lbility c[ this ~;p:::-cics to 
reSE)~r:d to thcrnnl Sl::C2SSCS ar.d oth'?x ptc.atiztl CC!lt:~1:ri.nJ.nt.s in the 
n.:1 t:ll1:'Cll 2~;.\!il:or:;,~~cnt. 

( ? «.J) 
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36" ~y\~:J~~,!~~~,EE~0;~,~~7~~~~:~S~~ __ ~LE~!S~~~~~~\~~_~02g~~,~~, J,3 ~~~~~:~:~~<?n\L I~~~\.cr: 

~, \- C·'' I)," ''''It (""J ' _UL~I_.: .• .J, I c.c. 1970~ Biolcqical 
C::';-I:,~-;.l 

3~11-381 ~ 

t;3 of IX)11u lien. I. 
r'~ 11, 1 ~ '0 3 0 ~\ E';e'ol C::Cl' 1: '-"") __ ,. L '" ().) I • ~ ..~.... " 

This a,cd c\7aluates th2 effecL::3 fro,n thennal dischil1-.ges 
on biolc<jicaJ. p:co:::ess2s" 

Kren}:f:?l, P.A. 2.r1:i P"L. Parker (Eds.) 19G9.. Biological aspects of 
tllC'~cE:::).l Foll1.lticni f:.rccecrlings ", VarY:1e:::!Jilt. University Press I 
!'-7asITJi.llc, T2J!l1.. 407 p~ -' 
llb.is re'\lic,,:s t:r~e \'ra).:."ious SOl-lrces of thenna.l pol1utj.on atld the 
resulting problc:ilS ill the environn:ent" 

alIa.? B~:L" I~ rrl~(~ ef~£Elc t: 
l\.tlani:::.ic I::2cke.rel! Scc0]=~r" 
This rc~X):rt .. SL.:~:~"'lrizest}-:-2 

of ternpsra.t~lre on ,the acti vi ty of 20u1 Jc 
sccr-;1b~cus¢ j\EC ReP'"~rt (49-7) 3045: 1971~ 
----:-:--;~-·-----OF y::-;>-·'rl cr:~.l"';·r'1·1,::JJ- -j·}'"\'-'L-'P:::'iCE::'r.' n-F 

..I .• ..(_!.. .... ;;'.~._--. "'_..:.J..L-_.L.it..... <--L _ .,...L.,l..1.. ...... ~ ~'-.:..".,.l _0 ..... ..-"...1,._ 

'te:r:pc?r::rture to lc.tJlc<,.l 12\70.:18 as \,';·211 as several qracIual step increases ~ 

011a, B~L. II. 'I'hs effect of tcn~x:l~at~-1l-e on tj1e 2ctivi·ty of adu1 t 
l'd.:.lantic r..2c~c(':;(:::(~1! SCGTLbrt1S " ]~C (49-7) 3045: 1972. 
This s1.}2·tn'a.riz~:s ti-l.c e,i::reccs of high t'2::-El':::raturo 2ccliJ::3.tion 
follo,'.-:;::j by t~ ... o g:c2a:"12.1 S b:::;p incx:eases to u~;:};>er incipient lethal 
levf21s and tJ1S 1:-C:SUl.t:2J1't cha}'~ges in fcc~dir:9 levels ~ 

l"LL$ III. on ·the activity and feee, .. :i..J1IJ 

in 
3045; 1973. 
Thi.s ~:; t.c.dy 1) 

r:~ac:cerel f 
t:ho COiiduc t G f -F:D1:C-ish -'-i3·1.0dS si)::!s ~ 

Scn::2 Factors to be 
AEe Report (49-7) 

:t' r, ,..,,,.-,,,--1- .~ 
r::.tJ.JL. t.--::::> 

,L},--::::::. 
..... 1·_ effects of identi.cal t.E::cc·-l..J2Tature increases 

i!J~_th:L:rt prefe_r'lT.<l ranges on. activity 2I'~, fesding patte~rns at diffe.re~t 
se.3.scr:s ar:d 2) S\.::-:t~3.riZeS IT,S e::<Fericerr'c,al study of behavior in light 
of tl-:e need fer- cl:2L=:?:;s in bioassay EE::tl-:·:::xJ.olo0'l .. 

Olla, B.L., 
mO'i/t.:::~::\.:>.ts I 

. .' (") onJ.t.~.s L. . 

A.J. ,2ejd2; 2tX:1 A .. D. H::1Xtin. 1974. Daily activity, 
ar.<:::' sc,::.1scnal occur::O.:::rJ.C2 in ·the ta,utog I 'Tc:.utocJa 

Fi~:;}-l. Bull., U" s. -;2 (1): Ln press. -------
.--~.---... . 
l].'l1J_3 ?2::'>2r dc:scY'.ib::::s tt2 li£'e habits ar:·j e::.virODIl'.ental rf:<-Tuircments f 
deri~Jed Lccm in si ttl cbsc:rvat.ions of tJl~ tD,utcg ~ _ ............... ..... ----

01J,Cl; B.L. i lI.i-1. Katz, ar:dA.LG StL:.Clll01;::~,::;~ 1970. Prey capture and 
fcc:diT~(J f':'ocivc;.tion lI'im8 blusfisf't,' F(F~Z.lt.C.F\lS sD.ltz~lTi:{.· Ccry'::iG. 1970: 
360-·362 ~ --.---~ --"-'---' --.--

~rhis st:.:::ly c1o::3:::::rib.:::s tLe different phases of the fco3:Lng rcs[.0nse and 
the effect of prey size on fccdir:g rr:ot.i\72ti.on~ 

( 
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211:(1 )\~I~Jlt A.cti vi ty and 
dent,-,l tl1.S) 
'LT.~~~-:-·-J I): 

1127-··1136 " 
'1'11i:3 F,'}F<;r (~ct.i vity cycles! fc·,:yjin] ar:.1 sc::ir:rI1...ing patterns 
of adult SL:LIT,2"'C flourdc:1:.' lll"-::dc:'X cOilt::col1c<1 lawratucy conditions ~ 

01Ia .. ; D .L~ 2['.(1 l\~L. StuClholme. 1971. The effect of t:E'mpcrattlrc· 
on the; activity of blt::::fish: PG:"'-':'1tCr:-;1.JS 
ILl 1 : 337-~3:19 ~ --.-~---

S2.1 t2 tr i:< L. BioI .. Bulla 

~~his c:.c:sc:riJ.::;es tl~e effects of 
I 

therr"f1Cl.l stress on acti vi ty f 
fesclin~J I c:md schooling' in bluefish. 

011a, B.L. c:nd J.\.L~ Studho]lf:2. 1972. Dailya.nd se....::l.sona1 rhythrns 
of activity in th2 blu2£ish (I\::tT'a.tC:::us salt-:rtri::·:) ~ In H.E~ Hilli"1 
fll~,-1 "I 011 ~ (r.',·::J c') ~1,,",1.1'""'?'::::-:;:: O.(:--;-;=--(:-l·~;--:'7·'""'w':::"-::::'-1-·'<"· Cl.l"V>1~CY-1i- ·p'..Je~'Y'c""DE':C C ..... i~4. b-o_ fq ~_. ___ .a. _L5._~0. <i ..,.\::.":'K!.VJ_v.J... .1.. l.f_! __ 1.]. .. .:..- L~. 'HCt .';::;'Q ...!.J ..... c,.l .. ~ :';";-0J... _ ...... 

tiVC;:3 :L"1 Eese2.1.rch~ Vol~ 2" p& 305-.. 325~ Plenr:::n Press, 'Ke\'l York~ 
r:r'llis 
a.rxl sch0:)lirlSJ 
conditions 4 

the r~c:;:J.Ti,3.1 dai1y am sea..soDa.l activity i fCE'(ling 
}'y:~1: """"l' 0'''' 'o.f. t')' ue.t::J' c~'n ur"'l/lc"y' contr-011 r"....-,,·-1 1 ..... hr)r""' 'b'Jr-::V ..... _~_Cl./_ J.. .L. .l. ~.L .. 1-_ ......... _ ~~ _ •• '-..;:u. ~ ct .......... 

011a , B"L .. I Ro \'7:LcJ~lun::1 ar.d S" HiDe 1969.. BC'::...~(lvior of "'linter 
f1o ... n:de.r Ll1 a f).Li.tural 112.l:d_t..at. Trc:.ills" L:';:-::~2r" Fish. Soc. 98! 717-720,. 
TtLis study d':;s(:1':i~.)2S £ic:,ld o;)sex\la'cions of \;'lintJ2r flou.rcer activity 
and fee< .. lin9 at different tjTc:es of the day and at dif£eJ:E:D.t, arnbient 
tCTOFtra bJ.:res .. 

Par:kc::r j F' .. L. 2J:.d P ... A$ 1<:c(':;Dke14 
aSF2cts of th2n~:::.1 r::ollu.tj .. on ~ 

1970 0 Physical a.nd enginee:cing 
CF.:C G Press! Clevelcu-:Q { Ohio" 

rrhisp3.per- r2rOl~-ts srecific dar.:llx1 on aquatic enviJ:.~cr;T:2l1ts due to 
t.~t2 inc:ceascd cc.:oli:cg f,',-ate.r re~uircr;~2nts for c0th t::.herrroDucl.ear' and 
fossil--fuelcd ste.::::l elcctcic p::.:~';er plcUltS. 

SprL~gllC;j' J0B. 1971. 
Subleth.cll effects (:iTld 

5: 245-266. 

l\~?aSUrel"'2nt of pc;11utant toxicity to fish 1110 
llsafe l1 concentrations. ~''lat21~ Research" 1971 .. 

[rhis p~::.:sr points up the n;~"':-2d.s fer char:gcs in bioassay methcdolo;-y I 
. pn-'c.icularly I,,;it.h res!?€ct to incucpcrat:ing l::el:avioI"J.l me..aSllces .. 

111": ... ,,.. .. ; .. 1 1 ] ~f-i " of T,~:::+-O" IJ """;::;1 l' 0.,'""'<"<20'; I;',-"T.,...·+-PC>~ +-: 1\.,.-,.,., ~l I~"-_l..J'oJ._ [0- .U.~.O_L .... ~ ,,_,,\....,-"r • .r::2"",- Ql .. ,'-'L:.~,0.J...cn, '-'--...~ .. '_~'--'1L_n l'~dl\..l,--,-

Con[::·~·~':r-vation. Con.:Eo:cenc2 J L":a.t.ionJ.l \'lildlife Fede.ri.:~tiC:1, "\'7cl .shjJ1.g-ton f 
D. C ~ f D2CC--:,J:.<::.r 1967. 
This f:C!·p:?r is eln C111:i.J-YSj .. s of prcblc?T:'cS ir;-oscd urcn different environ-· 
mental CC1lI1TUi""li ties frCi~1 effects oftJ1cl'TlDl 2c1cli tions.. • 

u .. s~ 1\tcr:uc Eilc:rs~y Ccr:pissicn~ r;uclc2T rc:::;c tors built r b2ing built 
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Estuar:ic (lrc the scrnir'nclo~·;cc1 cu,lsi-nl bodies of ':later \·:115.c11 ha\'c~ fn:c 
connccLion \>i ttl th_' ope:l) sea (lnc1 h'lll:l:L' S(,;J\.'L~ l:(~r 5s rn(:Cl:~;L1rably diluted 
\\litll fn:,',c:dll','.;.ltCl' dC'Li\'C1d land (Lr·.:.lin()~:c;. Estuar-ics (mel lagoons 'v}ith 
thc~ir cxt(~ns:j""c lI1aL~.:;h 01' \,.'ctl,lnd sho):.'(;l1.nes constitute (J high pcrcC3ntage 
of the \v'm:ld's coasts. j\pproxim;:lh:,:~ly 80 to 90 pc:cccnt of the Atlantic 
and Gulf of l'k'xico cOCJ5tline consists of estuaries and tidal lagoons. 

Unfortunately) our estuaries) cspc:!c:i.(}lly along the Nic1clle Atlanti.c Bighty 
arC' stC:Cldi being tatccl by marlls encroachment. Shoreline devclop-
l1l(:'nt:s) c1n,;clgc and fills,., dumring of domestic and industrial \'las1:08" and 
dUIllping of TI1illions of gallol1:5 of heclte;d \,~ater from electric po\ver plants 
eIre ,just a fC\'l eXclmplcs of some; of the impingements that are destroying 
these arcas. 

Functionally, our estuaries are major spawning and nursery grounds for 
many COn1ili'?Tcial and s fishes. rrhe estu2ries are typically highly 
fertile; and sL1~)port Jar ph,ytopLJnkton pO[JL11Lltions necessary for filt:er 

ding m:ganisms I.ike clams and oysters and forage fishes. It is, 
therefore, nt that i','e initiate; an intensive aSSeSc'3m2nt of estuarine 
finfish and she Ilfish po p:Jlations to cvaluJte the effee L:s of continuing 
lCMer \)ater quality on cOITlmel'ci.al and spo:ct fishing stocks. 

Such activity serves State and Federal agencies in providing a data base 
outainC:!d ;;ith standardized techniques and helps delimit factors affecting 
abundance and distribution of renewable estuarine resources, including 
effects of man-induced change in the environment. It is of particular 
use in devo],oping and evaluating environmental impact reports. 

31 - TASK OUTPUTS 
------------

l~c intent of this task is to assess the stocks of important sport and 
commercial speCies, such as spot, weakfish, winter flounder, and crabs; 
to obtain pCl'tinent environmental data; and to pl~oduce an efficient data 
m3t1Dgelllcnt systeirl ich hlill pcnTlit quick ret:cieval and appropriate 
statistical (}nal.yscs of the data. A large numuer of species \'Jhich occur 
in coastal and water spend critical periods of their life cycles 
in estuarine ~aters. For a better understanding of the population dynamics 
of thes(:; S pc::cics) it becomes ativc to integrate coastal cmc1 offshore 
stucUes h:jt11 1.:':'3tuLlrine research. Further., these studies \villlc;ad to more 
intcllif:;c~nt avprozlchcs in solviri.g the probl(~ms v..'hich are cmcrg·ing along 
the coastc11 zone and provide; support for the rc'Vic\V' of En\'ironmcntal 
Imp!Jct St(]tJ'n1C'llLS. Firlcll]y) the knol-;ledgl':' g;Jined from these stndic:s 
l,·ri.l1 irnpro\'c (Ju:r unclcrsU:mding of estuarine systems and the: effects of 
m.:m--fll':Jdc sLrcs.=.;t-.1S. 
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The tilsk \'\'5J1 be ':'1 cunLimlCJUf:5 (Inc" i.n order thDt erlcl in 
aVCl.ilnbl(~ stock:::;) Z'iS <'1 Y.'c;:;ult of fisllint;) t1cltU1"[:11 d-j sastcrs) 
iJnd nt(lt1-[]j,lCk~ E3tresse:::;" h'iJ 1 bc~ knUl,vn for cffccti\'c mana n1:. 
i\' Nl'-L["S stully unit h'ill eV(Jluat'i.: estuclcine input data and 
carre late tlh;:;l I','ith information [rom inshore Zlnd offshore 
research crUJ.ses. 

2) Since much of this t;)sl-:: is tt) de accomp1:Lsl1ecl by issning 
ccmtracts \·,;ith Lud.\-crsit:ies and State D ncics" parts of 
the: task could be term:i..naLccJ. contractee fails to meet 
obligations or there is a reduction of funds. E3Ch 
contractee It-,'ill be required to put '-information he has 
collected into a common dateJ bank aL1nllCl Each contractee 
\vi 11 be require d to l'C tri(~ve and interpre t cia ta from the 
bank relative to his s ific area and relate it to past 
history of the area. Each contractee l'iill undertake special 
life bistOIY studies on the most: important finfish or shell
fish species of his a:rea. 

32 - BENl:rrrS 

The task sel'ves the needs of cotlse.rving estuarine ha,bitat and maXUrll.Zlng 
the use for resident sto(~k culture by cJ.ocur12nting species) sizes) nlllnbers, 
and c1istr:Lbution~ Annual. variations in availability of juveniles provide 
a forecasting tool useful to conservation managers and industry groups. 
TaE::;k: output s11o~Y.ing extent of varicltions 1,-,7ithin survey areas beth)Cen 
areas, and from year to year will be made available fur br?ad-basc 
evaluation and planning. The achievement of task objectives \vill. 
contribute to; 

Developing a consistent system to estbnate and monitor 
living c~,ttlarirll.:: yr:suu:rces" 

Obta:ining environmental and hydrogYu[lhic measurements for 
the: purpose of intcg).'aL:ing cLimato al D!lal,ysis Dnd 
envirutl!lF;ntal interactions \vith the devcJoplllcnt o:F an 
environmc~ntal monito:'cing system for n'\m,u\J~ estuiJrine 
c:.u:eas) 

IncorpoJ:c.1.ting othc!l' sources of data on estuarine s[?ccies, 
and developing a data managClnl:>nt system. 
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Sjnce thi:.; L; (l nCI,< tiL..;k) l)1'ing -Lnit:L,t~\~d in 1'1' 7(,) it \,:i J"] l)(~ lWC('SS,tl'Y 
trJ '.:,.:.:Lth'j i:.-'ll n':l:'I'<i"nLl: i\(· ~:-:t~lti(J!l::~ 'i:1 (\.~;1:l1;:i·ii':< uIJl.1I'l.' ill\C'stigiltiulI. 
U;:;ill::: a SLiJiuJ.:trd L':-::tudLiltl! (lttct' lJ',:1\,.'l) .!'inl'isll Sd!lqlh;s h'iLl b(~ Llkc:11 
s c rn i [J n n u a 1 a t t h C' scI eeL C~ c1 s tat ion sin C J ch n \ l r s cry. Yea r 1 y) II sin g 
su):f clam Clnd scellup ell-c' ) inv(;rtc tc stocks 1,;lill be saflll.l1c~cl, if 
poss:iolc} at the Si.;II1C st(JtiCJtls. rature; salinity) ~nnount of cLlssulvcc[ 

nJ pH) clnd any othc'-:' nccnSSar)l \','utcr parzJJnc::t:ers I'Jill bc~ lllCiJSLU.'cd at 
(;(Jch station. Ob:3c):'\'ations \,;il1 br~ prepared in such [1 h'iJy that they can 
be entered :in a common c1ata bank maintained at (] F(~clcral facility. 

34 - HILESTO~;ES 

BY + 1 -- Initial 1976 Submission 

\ 
.) 

1) '1\";0 fJnfish SUJ_'veys and one invertebrate survey \d.ll be 
c omplet.e d in t ht? fo 11m'ling e s tU2r ie s ~ Long Is 13 nel Sou nd) 
Delc:n'7are Ba.y) Chesa Bay', and Pamlico Sound. 

2) The resultant data \,;i11 be ,p:cocesscd and stored in data 
bank. 

3) Preliminary results reports will be prepared. 

35 - IMPACT OF TASK AUGMENTATION 
----~. ------",----

Initiatioh of task as described above. 

36 -- BACKUP DOCU»lENTATION 

1) Informal Report No.4 - Hidd1e Atlantic Coastal Fishel'ies 
Center" NHFS - Investigation Summaries -'- a summary of 
research in ongoi programs h'ithin I'fiddle Atlantic 
Coast(]l Fisheries Center. 

2) Progrant Revic\\' - Oxford Laboratcn-y, l'J}lFS" Feb:cLlJr}' 9) 
1972 --, a surDn'~1.ry of research in ongoing programs at the 
Q-;,ford Laboratory. 

3) Va:rioLls Federal i\ic1 and Sea C:t'ant Programs-- uni"v'crsities 
and State ogcncies are condLlcting related supported research. 
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POllll-[ (it 1 iill 'l;llic zltInl y~_;t;~~ lln' reqllircc1 fOL' rn~o\'i eli rna nt advjcr;, 
bi .industry) SL1U') z.llld ilrt:Ctl111Lic!flc;L p:3 c11D.r (1 h'ith C(HUt.T\'ation 

cHi d "l I \ J C (; ~: i \ 11 1 (I f .: ' \.' 1 )( ie) lJ\::n:.inc _rC;SOlU·CC;:;. 

fll i d d l c l\ t .I (J n Lie she J f :i s po :)Lll C\ t C' c1 by tJ ~; C' t 0 f ex p 1 (1 i t c c1 an c1 Ll n c x pI 0 :i. ted 
fish stocks. Catch trcIlcL-=:; of m~:tly of l11c~ cxploitr:c1 s~c;cics s11o\,; cJrastic 
c1c?c] -jrlt;~3in y:it;1cl nnd :ccJativ(' i'lbundnncc over Ow l(l:-;t 15 yccIl'S. These 
rcc]uction::-; lliJ\'C) b(~C'n ctttrjbutec! to o\,c'l"fj:::hing, erl\'ironmcntal clcg:cadation, 
or natUl'J i. fluctLlaticlils. Prcf~cntlYJ !11clll't S (Jctivities are the only manipu
lative factor for contTolliog (-flillndCJr1cc. N>!FS mllst be involved in ana]yses 
of marine r0:::;Ol11.'CCS hCCDUSE' Sl.:Ock3 2(1'0 migrclting (\ seve:ral seaboard 
slates 01' exhi bit muvcmcnts Crom inshore to offshore \vheJ:e they enter 
waters available to foreign fleets. 

h7ith incrcasing demands for commercial and rccr(~ational harvest, a population 
dynclrnic s [ll'ogriJlll is essent ia -[ for de\IC loping rnanagerne nt s tra te gy. 

31 - OUTPUTS 

1" ) 

----. ..---~-.--

Biomctrical clt1alyses into tcinformation on distribution) 
l'ccl'uitment) and mortal ity to provide developing fisheries 
i,6th infori!l2Itiol! on lIlagniLllJ~ ()f the:: resource) notential 
ane dc:crc2scs in ccTtch }:' effort CJ.LlSC d by 

-, J 
J_ Ct, 

in effort. ~{ore p:cec5se estimates \\iill be gcnt?ral~ed for existing 
fisheries to determine at I,,'hich point more eX[icHlsion in effort 
wilJ_ produce negligible incre~se in catch. Such knowledge may 
discourage wasteful expansion or perhaps encourage some form 
of H.:gu Iv tion. 

2) 1'11[.; task is continuous and \,;illreach objectives h;hen input 
parameters are adeqllate to generate a reliable predi'ction of 
stock changes v.;ith chang-c.s in harvest rate. Preuictive models 
\\7i11 grohi in sop11istication in several stages) first based on 
cruise estim~tes of standing crop versus catch/effort rc1ation
shjps j'n the fisheries) toinvolvcrnc~nt lJf species g.rO\'lth and 
mOt,t.:llity rates) and finally to integrCttion of our understanding 
of ceo i_enl factors and popLl13tion l1rocesses. For most middle 
j\tl;Jntic stocks ~'le have only some first and) faT a feh', second 
lE;vcl parametel's ClvaiL3ble for analyses. 

The :requircrnf~nts for accuracy h'i11 be fed bClck to control 
intc'nsit;/ of sampLing. Yic:ld-10ffOt,t rnoc1cls IviLL be made 
Z\I..,'ai 1Zlb lc to LHl.ivcrs i ty J State) and Fe dera 1 Z\ ge nc ies C oncernc d 
h'ith developing fishcr.y policy and nc:gotiations. 
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Om.' task effort hi 'j L bc~ (l dd n;2.~:;c cl tn i nfonna t 5 0 n on tll(' b j 0 lo;~;:i.c n 1 
statl1S of stucks Lind prujc'ctl.':cl ill1l);Jct::; p:rLnc:lpa:Jly inCl.1Cl'ccl b.y fi:~~hitlg. 

Biolog:ical ts \\7ill l)(~ illh.'!:"c;d:cd \/,l.Lh CCOllOfWic and f~()ciologic c~ff(~cts 

in dC'vclojJiilcnt of nt st:t~i\tcgics and international ncgot:iations. 
Rc:l:iab.i.lity sLltC:filt'nt::;; \vil1 avzJila!Jle J based on quality and quantity 
of ill[JUt cL:Jta. Po rs Clll<J n.;scarchCl·S I\'ill receive both a timely 
and hist:o:rical reference of fish pupL1tation levels and :relationsllips for 
fish policy rcconllllCtH1nti.ullS) ncgotieJtions) environment;:}l iH1pact evaluation, 
and ecosystem modcJing. 

33 - ACTIVITIES PLi\N 
\ 

.1 

--------

Results of cruise surveys, harvest rotes of fishery components and 
biological sluuies estimating grol,}th and recruitment from data banks 
and scientific litcrz:\ture (maintained or available to N>U~'S) provide the 
necessary inpllt for ck~\"cloping models of species isopleth CLLt'ves. Locating 
c1atd) aDCllyzing, and Derating PJY'(lni(~ter estim.iJtes d.re the first study 
need. In the middle Atlantic arcc:) attempts must be made into yield 
estimates of mixed species fisheries, an area of research which is 
esscntially unc1eve d. Excursions into this necessccy-y line of study 
\\'ill not only point to defictcncics in our information base but will 
lead to a functional fishery exploitation policy, particularly for 
harvesting seasonally available demersal fish populations. 

34 - HILESTOi\1:S -------

BY + 1 -- Initial 1976 Submission 

1) 

2) 

r, ) 
.) 

35 -

Evaluation of data sources. 

Definition of unit stocks. Establishing limits of range for 
\ibich estimates \·.lill prevail. Target species \vill be SCLlP, 

\v('(Jl.::fish, spot, croaker) E;ea bass) and flukc~, species exploited 
by both commercial and recreational fisheTies. 

Definition of m:ixed stocks. Preliminary formats for establishing 
the treatment of situations h)here fishing mortality of several 
species has comrnDn elements but \'7ho.1'e none can be treated as a 
unit. 

IMPACT OF TASK i\UC>fENTATION 
-.--.------.-~.---,-,-~----

Budge t yt~ (11: initial funding. 

Prirnary staffing h'oLlld rc~qllire one biometrici~H1; one prosl'zll1m1cr. 

( /')1'7 ) 
~- .. -; .. -........ /' 
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A. Cllllnnc1, ,].' 1\. 10(1'). r"l;!tlu;:li (;1" ~f()thods for fish Stock 
j\ssc:s~;m('nL. r\LcL~ 1. FlSh P()LiLI.l~lt.ion finit:l.j"sis. FAD HanuCll 
.1111 j:<11(T:i!'_~ ~~l>i th'!' :<,),4, ]5·1 p. l(ollie. 

Nikolski, C. V. 19()9. Theory uf fish popldat:ion d.ywJl!licS 
as the biologicdl bdckground T:or-cai:ional c:xploii:ution and 
rnanogCITlt.:2ni: of fishc:ry resources. Oliver and Boyd. [c1inburgh. 
:323 p. 

Davis) .J.) et ol. Investigation of potc;ntial for expansion 
i' tl -1 .] j-' 1 0' "1 \ f' 1 1\ 1 " n' 01 1 C "[ . o. - lC~ JnO:"lsi:r13. _.lSncl'y ot Lie l"11Q-lltJ.anLLc u]g,lC. A)mp.etlon 

Report, Virgillia 3-5-D. Comm. Fish, Res. Dev, Act.) ,July 1) 
1965 - June 3~ 1970. 

B. Ongoing biostcltistical anC11yses arid population studies arc 
b J - 1C> c· "ri' ci-n'l '1"- \ fE' nt, '·fl'·, <.~ nr:>c' - e" . -. 1·:, . '-.-. - c;,':: ') ., j' d CLIo O[<-d _ •.. L c,L .\ ·tv •. _1C 'o-'t.l· __ loQ lLl!lt_r J_nLl.:ll...,.lVC S_.U y 
arc princ boreal and offshore. Sornc of thei:c stocks 
under study hilve southern contingents in middle Atlantic 
coast \'!E!te~cs. 

C. No congressional 
tasks. 

lation is required to carry out proposed 

D. The proposed studies Ivill not reql1ire an EIS; they i'Jill, in 
[(let) be valuable adjuncts to paration of :future environmcntal 
statements because status of population levels will have better 
estimators . 

/ ~ I / ; 7""') ( -:.. J.> 
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30 - S Tj\ TE IvI I'~ N TO},' D --......... -,----..,..,---.---.... ~~.----.-..... 

The (.tquatic cnvironn1cnt i:::; a resource \\lith an c·vcr."incrcasll1g J1tlrnber 

of c ll~:crs, rnany of \\horn ;:dtcr the cnvironnlcnt to th.c dctrin1cnt 
of OLU: living rnarinc rcsou:rcc:~). The t..::ff(:cts of rl1cln i S chan :::, on the 

n1arinc cI1.vironnlcnt and i.ts constiLuent Zl11ir:nal p tions 111uSt be uncle r·-
stood to clctc1:1.ninc the full costs involved. 'Ne rnust ill illforrnatiorl on 

C 0111 po:"; i ti 0 11 S) ext e nt, an cl con d it 1. ens 0 £ Ii v in g 1Tl a. r inc res 0 U r c e S J pre die t 
the dis Lribu·lj.on, abundance) condition and availability of these resources, 
and prepare analyscs adequate to support policy decisions concerning the 

impact of rnarl·-incluced envi:ronrnental changes on rnarinc populations. 

Primary recipients of this inforroo.tio:rl include: 

AEC 

ICNAF 

/.,SlvfFC 

Connnercial Fisheries 

31 - T'ASK OUTPUTS 

Scientific Comrnunity 

a) State conservation agencies 

b) IJopulation Investigations 

c) Private Research Organizations 

l' C) University Researchers 

1) Er:npha sizing those spe cie s tha tare found neo. r sho ~"Ce, fie ld 'work 

du.ri:ng the next three to fiv"e years will center around; (1) "\rVol'k
up and anC),l y si s of do. ta colle ctecl to inve stiga te the diurnal 
activities of young planktonic fishes and to relate these activities 

to 8n'1i1'onn18nto.1 paranlcters such as photoperiod, depth, tenlper

ature, salinity, and seasonal thern"1ocline, and to estin1ate their 

dispersion rates on the basis of known coastal circulation; (2) 
Develop an experin1cnt to n1easurc rnonthly changes in i118hor8-

offshore distl'ibution of larval fishes; (3) Collate and synthesize 

in·:-housc inforrna tion on sea E30Dal distribution and a bundancc of 

larval fishes, enlphasizing work 011 nea1's1101'c species .found Dear 
proposed sites of offshore nuclc31" power plaDts. 

T-; 7 --7 ! 
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\V c \V i J1 COL Lin uc L 0 : (l) p r (} due c ,J. n d en.cd 11 La in d D;] t a 1\'!.:J. n:::l g c -
1'11 c n t S 'y ;; L, i n d r1 c qI i ;1. tel () ,:t l qui 1'C) pro c e s s a 11 d ~3 tor c i rl for rl1 a ti 0 n 

n c (: de d Los up P 0 .r t 1{ C so!. 11' c: c /\ sse s s n -:\ (: ntH esc a 1:.' C h; ( 2) }) r 0 v ide 

u l:3 fro] l1 the cl a t a k to 'various usc r groups, incllldillg j\EC, 
cornnjcl'cial. fishing indusLJ:Y, sport InCrl, population and cnvirort-
rn en ~(] 1 a 11 a 1 y s t ::;) 0 the l' N LvI F S l' C t) C ,j r c 11 g1' 0 II P 5 and 111.:1 nag c rrJC: n t 

a D c1 l' e g u 1 Zl. tor)r b 0 c1 i e s ,,1 Tl d; (3) Ado pta d d i t ion ;JJ.. new a 11 d n10 T e 
efficient scHnpling geal', provided correction factors can be 
de te 1'111 incd for OU1' entire cia ta se ric s. 

2. 'vVe \vill opeLJ.te \vith standard sarnpling cquipn)ent over enough 
years so that nOl'Inal fluctuati,ons in life cycles of the species, 
alld also fluctuations in tl!.c natural cnvil'onment of these species, 

ca:n be asccrtair,cd. 

32 ,- BENEFITS 

Develop specialized in£orcnation to support policy decisions conceITting 
the ilnpact of rnan-indu.ced environrnental Chd s. on Ollr L"'1arine fishery 
1'e S OUTce s by de tc rn1ining 5e a ~;ona 1 and spa. tia 1 irr1po rta nee of the nea 1'

shore lnarinc environrnent to the \.vellbeing of larval E3t;;;1.ces of co:rnrnercial 
and recre2tional fishes. 

Describe the variations of the rrlaI'1.ne envi..ronll1Gnt 2nd the bioenvi:ronrneDtal 

interactions of ichthyoplankton in the i'vIiddle .Atlantic B1 by cOlnparing 

known and ll(:;\,\dy a.cquired circulation data vvith diurnal activities of larval 
fishes and equati~ng the results to their transport, dispel'sion and survivaL 

Strengthen potelltiai for forecasting and predicting abun.dance and distri
bution, and the effects of further environrnental variations upon resources 
by increasing kno\vledge of the Telation beb,veen fishery resou.rees and 
several environrnental paranleters. 

33 -. ACTIVITIES PL1\N 

Analyze and prepare for publication data, collection on QUI' series of 
Cl'Uif3CS de,:-;igned to study diurnal activities of young fishes .. Collections 
frorn these cruises win contain young of the rJ10;;Jt irnportant co:rnrnercial 
and recreatioll(1J. fishes thot spawn in the lVficldJc j\tlantic Bight. Of the 
10 Illost irnportant co(}stal species in terrns of total cornbinc:d SP0l't and 
comr.nercial catch in thcI\1id,cLle }\tlantic Bight, onJy Atlantic mackcl'el 
and possibly flu.cfish arc not dependent on the shallo\v coastal areas. 
The other species depend on tbe subliclal zone for spawning a1ld/or nursery 

grounds) and even young Lluefish and rnackercl utilize Ulis arC2. to son1e 

extent. 

( '\ { 
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In c ttTlction \\'1t1: uDgc)ing difEu~:;ioT1JproductiviLy, and finfi~;}1 asScss·-
11'1 C 11 L ~) l u c1 i c S, \\. C \ \i i 11 d (' ; _, i Zl ncr 1 n J(; n t: to {-en::;1 sur e nl 011 t h 1 Y c han f! C S 

in the illt;,horc-offshoJ.'c (1i.~)Lribution cl.nd abnndanci.:: of larval fishes, 
concentrating on those are~l.~:) ncar proposed nuclC(ll' power plant sitcs~ 
Cone () IT) j t;[n l !nc a s uri; n:1C ntE5 0 f the Ina rille env i l"onrncn t a nel pc rtinc nt 

ysical data fron) other sources win be: incorporated to cst;:1blish norrns 
and ranges of variability. These data vvill be integrated with all available 
biological data to evaluate the role of the environrncnt and additional man
induced cha ngc s on the en 1i ronTne nt in tcrrns of their effe c t on spa wning, 
larval t~ra:nsport, geogl-aphical distribution, and year-class success. 

'\\T e viiill continue to uti.lize l\DP to: (1) Develop a prograrn that \vill also 
allow us to produce an atLls fron.-1 in·-house data on the seasonal distribution 
of la l'V a 1 Jishe s in the 1v1 iddle j\ tia ntic Bigh t; (2) Inve s tiga te tile 1'e action 
of inter~;pecific distribution of larval fishes, and to relate their distributions 
to several envirOYln1cntal paranleters; (3) Maintain a current Data :Lvfanage
~ment Systern and; (l\.) Provide outputs to various uSer groupse 

34 - lvlILESTOr<JES 

FY 74 

l) Design eXpCl'irDcnt to roeasure :rnonthly changes in th.c insho1'e
offsho:ce distribution and abundance of larval fishes} concentrating 
on those areas Ileal' proposed nuclear po\ver plant sites. 

2) CorI1plcte identification, counts and rneasnrernents of young 
yeUo\vtail flounder and Atlantic mackerel larvae collected in 
spring FY 72 and be .in analysi,g of data for publication, 

3) Begin assernb1ing an atlas frorn in-house data on the seasona.l 
dJ.stribution of larval fishes in the jVfiddle .. Atlantic Bight. 

FY 75 

1) C oncluc t H10nthl y c rui s e s in J\!liddlc }\ tla ntic Bight to 1'nea S llre 
changes in the inshore-offshore distribution and abundance of 
larval fishes, concentrating of those areas ncar proposed nuclear 

power p12nt sites" Begin sort and identification of larval fishes 
froTn H10nthly sarnplc s. 

( ') 7,(J/ 
• .. ~-., ~ J ." 
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2) ork. ZlctiveJ'l Lo\\;z1.rd cornpletion of In;l.nuscril)ts on diLLt'llal 

3) 

a eLi viti c S 0 f 1 a r v cd y c 1 ] en'., L-i. i 1 flo U 11 de ran d J\ tl ant: i C 1'11 d C k_ ere L 

COIT1plctc atlas on the seasonal distribution of larval fi~Jbes 
ill the 1\11 icldlc }\ tla 11 tic Eight. 

FY 70: 

1) Conduct Inonthly cruisos in Ivfiddlc Atlantic: Bjght to n1easure 

changes in the insho:rc···oHshorc distribution and abundance of 

1a r val f ish e s, can c en t rat in g on tIl 0 sea rea s De a r pro po sed 
.nuclear power plant sites. 

2) 

, 
.J 

Publish r.llanuscripts on diurnal activities of 12.rval yellowtail 
flounder a.Dd J\tlantic rnacJ:cereL COlTlplete counts and rDeaSUl'C

Il1Cnts of larvae coHecV.:;d duri.ng F'Y 75 diuTl1al activities study. 
Begin work-tID of data for I)ublica-tion. 

c...... .f... 

3) Pl'ovide prclinl.inary results frarn lYlonthly cruises conducted in 

FY 75. 

35·- IIv[PAC T OF Tj~S A UGI\U,.;NT'A TION 

1) Task in planning stages, no funding required in Current Year. 

2) All research activities described herein will be funded frorn 
E s tin1a ted Potential Inc rea se S £0 l' Budge t Year (FY 75). 

3) All research activities described herei.Il will be funded from 
estin-lated potential increases faT BY + 1. 

36 - BACKUP DOCUi'vIENT.A TION . . 

Legislative pl'ograrn and E~nviTOllnlentall1:Ylpact 

A. 
1) I-Iernpel, G. 1965. On ihe inl.portance of larval survival for the 

population dynarnics of rnarine food fish. CALCOFI Reports Vol. X 
pr. 13-23. 

2) Ahlstrorn, E.}L 1965. Kinds and abu.nc1ance of fishes in the 
California Current l'Zegion based on egg and larval surveys. 
CALCOFI reports) VoL X. pp.> 31-52.. 
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.3 ) \ \' tel ) [0 r d I L. /L t 9 b :; . Vi directions in fit;hc~ry rC8t.:<11' 

Dec p Sea Rc sea reb, . to Vol. 3. • .:1 ell ~ 47' 3. 

;,1) ;:;1 nith., \V. C. 197 3. 'The eli ~.:; tr ibu.tion of s urnn1C r flo unc1c r! 
P·ti'·1 1 ·jr ,11th,· c1CTi\;-ltltC:; COGS and l~tl'vC1.r· on the> contin0nl''d (·~h,,)lf 
~~_"~" .. _~_: __ ~~~:'-:"_~.~_ • .l.~_ .. _",,~~~_"':'=--::_:'_::...' .. Z::: ,~"') • . <.. ...... ~. , '-" ~~ - ..... -,~~, ,....J.-. ,L_ J. 

ht~L\vccn Cape Cod and C~lpe Look.out. 1965,-66. Fish. Bull. 
r-I ] (.) )' [.") r~ c':t Q 
( L,:::J j..J I - ::Pt u • 

5) 1',1I\ L F S [vi e rn a . 1 1 Dec. 7 3. To: IT I\i E 1 - C c n t: c r D i T e c tor, 

T I 1 a 11 cl s, N, J . Fro Ttl: "\V In . F . Roy c e . Su b j e c t: R e que s t 
for 'TDP to Support the 1\ tlantic .Estuarine Fisheries Center. 
Environlnenldl Studies for Offshore Nuclear Po\ver Plant Site . 

. i 

6) Kendall, A. W., Jr. It)72 .. Description of black seabass, 

Cc ristis ~tr~ata. (Linnaeus) larvae and fheir occurrences 
north of Cape I..Joo1::.out, North Car91ina in 1966. F'ish. Bull. 

70C-l): 1243-·60. 

7) ]"J' 1 ... -dr' c~ __ '~11 I ,V' ~Y\d '" \.v K-'r)d'~l] J. J Q73 T'·ct" 4 ;b .. , .... -_\.lC~l.a 1 ::; ...... .,ct 1 ",,_1 V • ctH 1-:~. I.. _C - ct '1 ... 1. . -' • .tJl ..... _X L ULlon 

of sand lance~ i\nJ.1Yl.\~_ciY.!.e_~_sp.) lar'\lae on the continental shelf 
frcnu Cape Cod to CZlpe }Iatteras frorn R. V. Dolnhin suPv"cys __ • ___ ..l.....-__ _ 

in 1 9 66 . F ish. BulL 7 1 ( 2 ): 3 7 1 -- 38 6 . 

Related Research 

Coastal Finfish l\sE;essrnent, lviACFC 
l'v1J~SA 

1\ lA R NLA, P 

N'j\IFS, Beaufort, N. 'C 4 J\dvective jVlechan isrns ReSpOl1:.3ible for 
the Seasonal lnfh.l}:;: of larval lv1enhaden in Ons10\\1 Bay 
Long Island Sound Benthi,c Studies, J\;LACFC 
Icll th yoplankton i\ s soc io. tc s - Ichth yoplankton studie s of 
southern Ne\'\i Je rse y E stua rie s 

BOY'ce TholTlpson In:3titute for Plant Research, Inc. - Ichthyo
plankton Studies of the Lower :Hudson River. 

C. Nj}\ 

D. N/i-\ 
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JUSTIF'IC·./\ T 

The bill a1J.thorj::~ing est;}blishrnent of the GatC\\i2Y Nation;Jl Seashore 
lI.as bCCOlT1C 12.v\I) and the Lion~11 Park. Service hZ1::3 begun the acqul.sition 
of land .J.1lc.l the £in,[l planr:jl1g of tb.c Parle. Scncly Hook fornls a Dlajor 

cornponc:nt of that Seashore Park) and an integral part of the over,ll1 plan 
is a n1Cl r inc science C olnplex to be loc a ted a t Sa ndy Iiook. vVi tIl. pro jc ctions 
of up to t\VO rnillion visitors a year to the 11e\\/ parI·:.:., the developnlJ.:.:nt of a 
federal rnarine science center \vhich includes public display and teaching 
a rca s, c auld be an irnportant ing re dienJ. Th.c ne \v buildi.ng c ornp]cx would 

include federal research facilities, public di.splay and rneeti11g facilities, 
public aqua rinDl) l'e sec.t rch fac ili tic s £0 T S ta tc and unive T s ity group s, 
living accon11nodations for short~"tcrrn occupancy by visiting scientists, 
and dock facilities. The cor..'l.plex v:;ould i:nc:-3.ude a rnain building \vith 
SOlTiC 100, 000 square feet of floor spclce, with two adjacent buildings -"-
one for shop, garage .. sea water fClcilities, Clnd one as a dorrnitory facility. 

The Coast Guard has undcy\,vay an extensive (reported at 2.5 D1il1ion) 

shorefr ont and wharf devcloprrlcnt at Sandy Frook. It wou.ld be expedient to 
bel'th our NOA1\ ves:;cls in adjZtcent expanded \-:-,,;ha1'f facilities. E<1Tly 
relati.on of NOAA construction plans with Coast Guard plans would be 
desirable. 

The building cornplex, including wharf, \vould probably CO~lt in the 
vicinity of five D1illion dollars with a proportionate smaller amount for 
architects costs. 

The long -, te rm n2 ture of envil'onmenta 1 and re s oure e probleIYl s in the 
lvfiddle j-\ tlantic B ightJ and the g l'o\ving human popula tion pre s sure on inshore 
waters and resources (particularly acute in this area) dictate that a r.najor 
research facili.ty conti.nue to be located at Sandy I-Iook. FurthernlOl'C the 
possibilities for interactions \"vith the public) as vvell as with state and 
university groups at this location Clre enO.t"lnOllS, since sorne 11 rnillion 
people live in the greater NeVi York a1'Ca. The present facility at Sartdy 

I-Iool{~ i.s in2c1equate for the broader potential presented by the Gate\A/ay 
National Seashore. 

The follo\ving scheduLe and cstiD1ated costs are proposed: 

FY 1976 - - Architects and engin.cering 
(building and wha rf) 

FY 1977 -- Construction 
(building and \vharf) 

• 1 ~ 

$ 500,000 

$:->,000]000 

"'" 




