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Date: Dec em be r 2 3 , 1 974 

R,:ft~~f: Carl J. Sindermann 
Center Director 

u.s. DEPARTMENT OF COMMERCE 
National Oceanic and Atmospheric Administration 
NATIONAL MARINE FISHERIES SERVICE 
Middle Atlantic Coastal Fisheries Center -F16 

/J M.-,hlands. ' New Jersey 07732 

l!4rl2'~~ 
Subject: FY 1977 Task Development Plans 

Assoc. Director for Resource Research -Fl To: 
National Marine Fisheries Service 
Washington, D. C. 20235 

Attached are subject TDP's. Please note that in addition to the documents 
themselves we have included (1) an introductory statement explaining the 
rationale for areas of significant change, (2) a task-oriented organization 
chart for FY 1977, (3) a cross-walk for FY 1975, 1976, and 1977 tasks, 
(4) a relative ranking list of tasks, and (5) summary tabulations of task 
allowance s. 

The cross-walk diagram will be important in understanding our proposed 
reprogramming in Aquaculture and Recreational Fishes. 

Note that we have requested increases for fiscal '77 which are "above 
target". InaslTIuch as these are directly responsive to the Northeast 
Region's resource assessment and management problems inherent in the 
anticipated "extended jurisdiction", \ve hope for yeur endor sement of 
these items. 

Note also that our projections for MAC -014, Mutagenic Effects of Pol­
lutants, are at minimal funding; recent findings in this study are deemed 
of fundamental importance to NMFS and to NOAA. We hope therefore 
that internal adjustments upwards can be made upon distribution of a 
report now in preparation. We therefore hope for your endorsement of 
this TDP as being effective and productive despite current funding 
levels. We may elect to request an increase from MESA specifically 
for thi s ta sk. 

Attachment 



CONTENTS 

In t rod u c t ion . . . . . . . . . . • . . . . . . . ~ 0 e 0 0 0 0 • • 0 • • 0 • • • • • • • • • • • • • • • • • • • 1 

Task-oriented organization chart. . . . . . . • . . . . . . . . . . • . . . . . . . . • . . . 3 

Crosswalk FY'75, FY'76, FY I 77 Tasks ... 0..................... 4 
Relative ranking of FY 1977 research tasks •• eo. • • • • • • ••• 5 
Su~mary Tabulations ...•....•.......•..•........ 0 •• 0 • • • • • • • • • 6 

Task Development Plans 

MAC-002 (Multispecies, Middle Atlantic) ......•...........• 12 

MAC -005 (Fishery Analysis, Middle Atlantic Sportfish) . . . . . .. 20 

MAC -006 (Behavior of Fish under Pollutant Stress) . . • . • . . . . .. 27 

MAC-007 (Impact of Environmental Change, Middle Atlantic) .. 39 

£vIAe-008 (Biochemical Ivfodelling) ....•.......•....... 0..... Ji 

MAC-009 (Microbiology and Chemistry) .. 0.................. 57 

MAC -014 (Mutagenic Effects of Pollutants) .......•....•.•... 64 

MAC-OI5 (Physiological Effects of Pollutants) .....•.•.•..... 76 

MAC-016 (Comparative Pathobiology) ........................ 89 

MAC-017 (Disease and Environmental Stress) ...•.•. 0....... 95 

MAC-024 (Support, MACFC) .•..... 00 •••••••••••••••••••••• 101 

MAC-053 (MARMAP SI -- Biological Assessment) ..........• 0 106 

MAC -055 (MESA -New York Bight) (Reimbursable) •.......•.. 113 



MAC -056 (Aquaculture Genetics) 131 

MAC -057 (Nutrition of Molluscs) 143 

MAC -058 (Control of Disease) .. e •••••• e •••••••••••••••••••••••• 150 

MAC-059 (Spawning and Rearing of Molluscs) ..•..•..•......•..•. 157 

MAC-060 (Biological Assessment, Sportfish) ......•....••.•...... 164 

MAC -061 (Behavior of Fishes under Temperature Stress -
AEC Reimbursable) ..............•......•..•...... 171 

MAC-063 (Multispecies; Coastal Assessment) ......••.......•..•. 181 

MAC -064 (Population Dynamics) .•....•............•..•..•..•... 186 

MAC-065 (Larval Fish Studies -- AEC Reimbursable) .0 ••••••••••• 193 

MAC -066 (Construction of New Laboratory Building at 
Sandy Hook, N. J.) •.....•.....•....... ~ .......•.... 200 

MAC -067 (Primary Productivity and Pollutants) 203 

MAC -069 (Biological Effects of Dredging --
(Navy Reimbursable) .•....•...•.•..•.....••••.•..•. 214 

MAC-070 (Cell Disease in Molluscs -- FDA Reimbursable) •.•..•.• 222 

MAC .. 071 (Recreational Fisheries, Forage-Predator Relations .•..• 228 

MAC-012(Contaminant Analysis - Rearing of Indicator Organisms ••••••• 233 

MAC-013(Pollutants and Phytoplankton Food-Chain Species)............. 241 



INTRODUCTION 

This document contains our task development plans for FY 1977, as 
projected from the perspective available to us in December, 1974. There 
are three significant areas of change that are approached here: (1) 
reentry of this Center into Molluscan Aquaculture, beginning in the 
second.>half of FY 1975; (2) increases in Resource Assessment funding, 
following instruction received from the Associate Director for Resource 
Research for FY 1976 and FY 1977, and (3) potential but as yet unspecified 
increases in NOAA-MESA-~.!. Bight funding for FY 1976 and FY 1977. 

Concerning Molluscan Aquaculture, we have submitted TDP's showing 
reprograwming in the second half of FY 1975 of $125K into Aquaculture. 
This amount of reprogrammed money will be annualized at $250K in FY 1976, 
and will be augmented in FY 1977 by $~85K as indicated in the FY 1977 
FED from the Associate Director for Resource Research. 

For the second half of FY 1975 reprogrammed funds for Aquaculture are: 

$29.4K from "Contaminant Effects on ATgae: (MAC013) to 
"Nutrition of Shellfish" (MAC057). 

$23.lK from "Mutagenesis" (MAC014) to 
"Genetics of Shellfish" (MAC056). 

$20.4tK .. :frl:!nn "Rearing of Indicator Organisms" (MAC012) .to 
"Control of Disease" (MAC058): 

$52.lK from "Rearing of Indicator Organisms" (MAC012) to 
"Spawning and Rearing of Shellfish" (MAC059). 

For FY 1976 this extent of reprogramming would continue, but for the 
full fi$cal year, so the amounts would be doubled. The $200.0K increase 
for Aquaculture for FY 1977 would augment the reprogrammed amount of $250K 
in the following areas: 

FY76 FY77 FY77 Total 
reprogrammed reprogrammed increase FY77 

MAC-057 (Nutrition) 29.4 58.8 40.0 98.8 
MAC-056 (Genetics) 23.1 46.2 42.0 88.2 
MAC-058 (Disease) 20.4 40.8 83.0 l2,~. 8 
MAC-059 (Rearing) 52.1 104.2 20.0 124.2 

,;[,otals 125.0 250.0 185.0 435.9 

1 



Concerning Resource Assessment, we have received instructions in the 
Program Emphasis Document to plan for an increase in FY 1976 of $40.0K for 
Recreational Fisheries (MAC-005~77-RF-A) to increase Biostatistics effort. 
We are also proposing an increase for this same TDP of $lOO.OK for FY 1977 
with full justifications attached. We are splitting our MAC-002-77-SII-A 
task into MAC-002 and MAC-060-77-RF-A in FY 1976 as earlier proposed so 
that we can more easily separate our MARMAP survey II effort from our 
Recreational Fisheries. MAC-053-77-SI-A remains at the same level with no 
anticipated funding increase. However, we have established a new task 
FY 1975 through rcimbursables with AEC which increases our Survey I capacity 
(~C-065-77-SI-R) in which we anticipate a reimbursable increase in FY 1976 
but no further increases beyond. We are also submitting separate TDP's 
(MAC-063-77-SII-A, ~~RMAP II: Multispecies, Coastal Assessment.and 

MAC-064-77-RF-A, MARMAP FA: Populations Dynamics) which are( .. :Qutside the 
PED guidelines and unfunded but which we feel will be important to initiate 
in FY 1976. Addi tionally, we are submitting a TDP (MAC-071-77-RF-A,· 
Recreational Fisheries: Forage Fish-Predator Relation) which was prepared 
at the specific request of the Associate Directo~ for Resource Research. 

Concerning the NOAA-MESA-~.!. Bight project funds assigned to this 
Center ($382.4K for FY 1975) we have not yet received specific guidelines 
from the project office for increases in FY 1976 or FY 1977. We have 
projected in the task (~~C-055) an increase of $247.6K for FY 1976 and a 
like amount in FY 1977. This TDP may have to be modified substantially 
in program emphasis and funding when guidelines are received frQI!!. the 
MESA-N.Y. Bight project office. We are listing this task as a reimbursable 
(R) even though the source of funds is NOAA. 

Concerning Item 4 of page 1 of the TDP form (Relative ranking of task 
within FMC) we have not ranked reimbursables, since funding' is external, 
and we have not ranked support tasks. Ranking of other tasks assumes that 
projected funding for FY 1977 will be realized. 

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 Sandy Hook is a part, and with r~activation of Delaware II, 
these construction items become of increasing importance. This TDP would 
be in the category of requested increases bnyond PED instructions. 

All reimbursable tasks have been prepared to meet guidelines established 
for acceptance of. reimbursable funds • 

. We expect that our target manpower ceiling at the end of FY 1975 would 
be 117 FTP, down from 123 FTP at the end of FY 1974. New ceilings will be 
needed for our augmented aquaculture work in FY 1977. 
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f NOAA FORM 32-140 PAGE OF PAG ES 
1 t: 

I (11-73) NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION I ..J 
U. S. DEPARTMENT OF COMMERCE I 

NMFS TASK DEVELOPMENT PLAN within Target DATE PREPARED 

SUMMARY SHEET Dec_ 22, 1974 
CURRENT YEAR FY 19 75 BUDGET YEAR FY 192EL- BUDGET YEAR + 1 FY 19L 

TARGET TARGET TARGET 

I 
TOP NUMBER/TASK TITLE ALLOWANCE INCREASE ALLOWANCE INCREASE ALLOWANCE INCREASE 

A B C 0 E F 

MAC-002-77-II-A-l 280.6 176.7 180.0 
Multispecies, MAE 

MAC-005-77-FA-A-l 57.0 104.6 40.0 144.6 (100.0)'!! 
Middle Atlantic Sportfish 

MAC-006-77-EI-A-l 89.6 89.0 89.0 
Behavior of fishes under 
stress 

MAC-007-77-EI-A-1 56.4 73.0 73.0 
lEC, Middle Atlantic Bight 

~~C-008-77-EI-A-l 111.1 80.7 80.7 
Biochemical Modelling, MAE 

MAC-009-77-EI-A-l 
Microbiology & Chemistry, ~~ 156.7 158.4 I 158.4 I 

MAC-012-77-EI-A-l 54.0 Terminat ~/Reprogrc mmed - 05 
Rearing of Indicator 
Organisms 

MAC-013-77-EI-A-l 30.3 Te'rminat ~/Reprogrc Imroed - 05 
Pollutants & Phytoplankton 
Food-Chain Species 

MAC-Ol4-77-EI-A-1 40.6 19.3 16;~0 
Mutagenic Effects of 
Pollutants 

MAC-01S-77-El-A-1 165.9 166.4 166.4 
Physiological Effects of 
Pollutant Stress 

MAC-016-77-El-A-l 123.7 102.7 102.7 
Comparative Pathobiology 

MAC-017-77-El-A-l 119.7 119.7 119.7 
Disease & Enviro!lmental c • 

Stress 

MAC-024-77-SP-A-l 824.3 824.3 824.3 
Support (MACFC) 

NOAA FORM 32-14D (11-73) -6-



NOAA FORM 32-140 U S DE PARTMENT OF COMME RCE I PAGE OF PAGES 

(11-73) NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 2 I 5 
NMFS TASK DEVELOPMENT PLAN Within Target DATE PREPARED 

SUMMARY SHEET Dec. 22. 1974 
CURRENT YEAR FY 19 75 BUDGET YEAR FY 19-26,. BUDGET YEAR + 1 FY 1~ 

TARGET TARGET TARGET 

TOP NUMBER/TASK TITLE ALLOWANCE INCREASE ALLOWANCE INCREASE ALLOWANCE INCREASE 

A B C 0 E F 

~AC-053-77-SI-A-l 13807 111.6 111.6 
MARMkP-SI-Bio1ogica1 
Assessment 

MAC-056-77-AQ-A-l 23.1 46.2 46.2 42.0 
Genetics of Shellfish 

MAC-057-77-AQ-A-l 29.4 58.8 58.8 40.0 
Nutrition of Shellfish 

MAC-058-77-AQ-A-l 20.4 40.8 40.8 83.0 
Control of Disease 

MAC-059-77-AQ-A-l 52.1 104.2 104.2 20.0 
Spawning & Rearing of 
Molluscs 

MAC-060-77-RF-A-l 84.0.!/ 84.0 
Biological ~~ssessme!!t : 
Sportfish 

MAC-067-77-EI-A-l 81.6 94.8 94.8 
Primary Prod i Pollution & 

Coastal Fisheries 

2455.2 2455.2 40.0 2495.2 185.0 

.-

~ Split off from MAC-002, 
q.v. 

c· 

-7-
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NOAA FORM 32- i 40 U. S. DEPARTMENT OF COMMERCE PAGE OF PAG ES 

(11-73) NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 3 I 5 

NMFS TASK DEVELOPMENT PLAN Reimbursable DATE PREPARED 

SUMMARY SHEET 12/22/74 
CURRENT YEAR FY 19 i5 BUDGET YEAR FY 19-1..6.- BUDGET YEAR + 1 FY 19l1 

TARGET -TARGET TARGET 

TOP NUMBER/TASK TITLE ALLOWANCE INCREASE ALLOWANCE INCREASE ALLOWANCE INCREASE 

A B C 0 E F 

MAC-061-77-EI-R-l 28.1 27.8 27.8 

MAC-024-77-SP-R-l 
Center Support 50.0 41.5 27.5 48.0 

MAC-065-77-SI-R-l 
Larval Fish Studies 214.2 - 214.2 101.7 315.9 

MAC-069-77-EI-R-l 
Navy-New London Drdge 

433.8 53.6 50.0 Rno; 1 ~t-"r1; p~ -
-

MAC-070-77-EI-R-l 
FDA: Cell diseases in 
Mo11uses 19.9 24.9 -

I ! 
. 746.0 362.0 179.2 391. 7 

.-

-

I 

I 

, 

I 

i 

I 

l 8 
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NOAA FORM 32-140 U. S. DEPARTMENT OF COMMERCE PAGE OF PAG ES 

(11-73) NATIONAL OCEAN:C AND ATMOSPHERIC ADMINISTRATION 4 I 5 
NMFS TASK DEVELOPMENT PLAN NOAA Funds DATE PREPARED 

SUMMARY SIiEET -- 12/22/74 
CURRENT YEAR FY 19~ BUDGET YEAR FY 19-2fL. BUDGET YEAR + 1 FY 19l1 

TARGET 'TARGET TARGET 

TOP NUMBER/T ASK TITLE ALLOWANCE INCREASE ALLOWANCE INCREASE ALLOWANCE INCREASE 

A B C 0 E F 

MAC-055-77-EI-R-l 
Biological Oceanography-
MESA/NYB 382.4 382.4 247.6 630 0 

I 

/ 

9 
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NOAA FORM 32-14D U. S. DEPARTMENT OF COMMERCE PAGE OF PAGES 

(11-731 NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 5 I 5 
NMFS TASK DEVELOPMENT PLAN Over Target DATE PREPARED 

SUMMARY SH E ET 12/22/74 
CURRENT YEAR F'f 19-25- BUDGET YEAR FY 19--7-€}. BUDGET YEAR + 1 FY 19..:;y 

TARGET -TARGET TARGET 

TOP NUMBER/TASK TITLE ALLOWANCE INCREASE ALLOWANCE INCREASE ALLOWANCE INCREASE 

A B C D E F 

MAC-005-77-RF-A-l 
FA-Middle Atlantic Sportfish (54.9) (100.7) (40.0) (140.7) 100.0 

MAC-063-77-SII-A-l 
Multi-species; Coastal 
Assessments '225.0 

MAC-064-77-RF-A-l 
MARMAP-FA: Population 
Dynamics 125.0 

MAC-071-77-RF-A-l 
Forage fish-Predator 
Relationships 250.0 

700.0 

I 

I 

/ 

, 

I I 
10 



NOAA FORM 32 140 - .. S DEPARTMENT "F '-OMMERCE 1 u •• I I V ... PAGE OF PAGES 

(11-73) NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 1 I 1 
NMFS TASK DEVELOPMENT PLAN DATE PREPARED 

SUMMARY SHEET 12/23/74 

Vessel Reguirements 
CURRENT YEAR FY 1925_ BUDGET YEAR FY 191JL BUDGET YEAR + 1 FY 1971 

TARGET TARGET TARGET 

~DP NUMBER/TASK TITL.E ALLOWANCE INCREASE ALLOWANCE INCREASE ALLOWANCE INCREASE 

A B C & D E & F 

FRS Delaware II: I iggyback F iggyback Figgyback 

MAC - 002 -SII-A-1 136 - - 136 10 146 - -

MA C - 060 - R F -A - 1 -- ( 136) - - ( 146) - - ( 146) 

MA C - 053 - SI - A - -1 7 (20) 7 ( 120) 14 ( 120) 

MA C - 065 - SI - R - 1 - - ( 120) - - ( 120) -- (120) 

MAC - 055-EI-R-1 59 (20) 34 6 40 --

FRS Albatross IV: 

MAC - 002 -SII-A-1 28 28 28 ! -- -- - -

MAC - 053-SI-A-l -- (28) -- (28) - - (28) 

MA C - 055 - EI -R - 1 -- ( 16) -- ( 16) -- (16 ) 

FRS Kelez: 

MAC - 055-EI-R-l 14 - - 14 -- 14 - -
FRS Xiphias (or charter) 
MAC - 002-SII-A-l 80 -- 80 20 100 - -
MA C - 065 - SI - R - 1 36 -- 36 -- 36 --

FRS Rorgual (or charter): 

MAC - 007 -EI-R-l 40 -- 40 - - 40 --

MAC - 002-SII-A-l 14 - - 14 - - 14 --

MAC - 060-RF-A-l -- (14 ) I -- ( 14) -- ( 14) 

NOAA FORM 32-140 (11-73) 11 



~AA FORM 32-14A U. S. DE PARTMENT OF COMMERCE PAGE OF PAGES 
)-74) NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 

1 I 8 
NMFS TASK DEVELOPMENT PLAN t. DATE PREPARED' 

(See Deta; led Instructions) Dec. 18, 1974 

(Submit five caples by Jan. 2) F Me's • Submit a separate Task Development Plan for each cas k beginning, continuing, or 

): Director, National Mad ne cnding in the current year, budget year, or budget year + 1. Reimbursable funds are 
Fisheries Service, ATTN: Fx5 noc to be mingled with appropriated funds on any programmatic TDP; separate TOP's 
National Oceanic and must be prepared. Submit one TDP itemizing the administrative support cost (Man-
Atmospheric Administration agemenc Fund) for the F ~fC. 
Washington, D.C. 20235 

TOP NUMBER 3. OBJECTIVE CODES 4. RANK 

.C-002-77 -SII-A 
A B Ie 1° 

BY TARGET lay +1 1 INC. 

1 
TASK NUMBER 6. TASK TITLE 

,812PI MARMAP II - Mu1tispecies: Midd Ie Atlantic Bight 
ORGANIZATION CODE B. ORGANIZATION TITLE (Responsible for execution of this task) 9. PRINCIPAL LOCATION 

City I State 

'B6200 Resource Assessment Investigations Highlands, N.J. 
OBJECT CLASS w CURRENT YEAR FY 19 75 BUDGET YEAR FY 1976 BUDGET YEAR + 1 FY 19 7 

flee 10-18. Enter all do118r values as Z 

thousands and tenths of :i TARGET TARGET TARGET 
thousands. a. ALLOWANCE INCREASE ALLOWANCE INCREASE ALLOWANCE INCREASE 

Ilee 21-22. Enter as man-years and 0 
A B C D E F tenths of man-years. .U 

I. Total Direct Labor 15 
229 0 8 118 0 7 122.0 . 

. Travel 19 
5' 0 6 5.6 5.6 

'. Rents ~ Communications, 121, ! I 
Ut.iliti<.: :5 1.0 f 1 1.0 

. Cont:acts (To be let) 51 
52 2 7 20 0 20 0 

:. 
Grants (Funds obliSeted) 

58 

· Supplies 53 10.1 14.7 14.7 

· Capital Equipment 54 11.5 4.0 4.0 
• Other (All other obligations) 

20.9 12.7 12.7 
· Total Direct Funds 

(Add lines 10 throu~h 17 above.) 280.6 176.7 180.0-
POSItIonS, FuiT-tlme perf'lanent 
(Number Bpplicable to ihis Tss.lc. Also. 10 7 7 complete NOAA Form 32-14C.) 

· Positions, Other 
(lVumbe r Bppll cable to this Tns k.) 10 4 4 

• Man-years, Permanem 
10 0 4 5 0 6 5.6 

• Man-years, Other 
6.0 3 0 2 3.2 

• ;Reimbursable Support 
(Relmburs8ble agreements only) 

~ARKS 

MAC-022-77-SII-A will split in:to two tasks in·FY 76 (see MAC-060-RF-A) 

" ) /'1.'1 /'"-. ~ 
7 -, -l -,", 1 ./ t 

(>Fr:,!FI JG&Yi~ (S:~) . l5. FMLl?~e;eR:[:=iVE (S'n.) 

rthur S. MeJ ill Director of Invest i.ga tio 5 ~_- Ca rl J. Sindermann, Center Director 
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,,_ •• 4- __ ... _ ........... _ ... _ ...... ~ .. " ••• ' ._ ,~ ....... " • 

SEA Tn:1~ -

nt-it's De la \va re II 

~ .. ~- .. ' • - ---
I I .8... Trawler 14 14 14 -

9. I , 

J S~A DAYS l-- r 

1 

b.. l\OAA r.y u~qS) 6 

Snall BC.Jt 
c. Commerc:i.al Charter 2 

19. t:(~i!!t!l:!~~~: ---- piggy-backs: 

f. l':c-.,,;r, Speclo!..J.:3C:ci 
Nl-~FS 5m31.} Eoa t 

l.1AC - 060-77 -RF -A (will split froIn MAC -002, FY"76) 
Iv1A C - ('53 - 77- SI - A 
MAC -065-77 -Sl-R (AEC"-'reilnbursable) 

13 

28 

==J. 

5 

4 

3 



iOAA FORM 32-14B 
10-74) 

U. S. DEPARTMENT OF COMMERCE 
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 

PAGE OF PAGES 

1--_3_,,---\8 ___ '0 

NMFS TASK DEVELOPMENT PLAN TOP NUMBER 

26. ACTIVITY, EVENT, AND MILESTONE SCHEDULE MAC-002-77-SII-A 

NUMBER EACH ACTIVITY, EVENT, PLANNING PERIOD - Indicate by entering an "X" at the beginning and completion 

( 

':)R MILESTONE of subtask or selected operational activities that collectively define the task for the 
7 year planning period. Connect "X's" with a solid bar. "Events" and "Milestones" 

(

'IDENTIFY BY ENTERING 'A' FOR ACTIVITY, 'E' FOR EVENT, OR occur at specific points in time. Indicate these significant achievements by placing 
1M' FOR MILESTONE. an "X" in a single column. 
r-..:....:~..:;.:,.:.=~.::.:..:.=.:.-------.L--------=-----------..,.... - - - .- - - - - - - - -

BUDGET YEAR 
~ 2: 
IJ 0:: 
:0 0 

~ w" 
z:: ~ .. 

I A 

2~ 
31AE 
4 A 
51AE 
6 Will 
7~ 
BlAB 

91AE 

o~ 

NARRATIVE 
(Brief descriptive phrase of activity, event, or milestone) 

Conduct coastal groundfish assessment surveys (fall 
and spring) 

Prepare and complete fisherman and cruise reports 
Summarize cruise analyses comparisons 
Conduct monthly survey - N.Y. Apex cruise 
Prepare monthly fishermans report 
Prepare monthly cruise report 
Prepare annual analysis of monthly surveys 
Prepare and complete MESA reports -- based on monthly 

and semi-annual surveys 
Delineate juvenile finfish components from historical 

and recent surveys 
Establish indices of relative abundance of juvenile 

fish 

CY 
7S 

BY 
71 

1 2 1 

+ 1 

2 1 

ABC D E 

+2 +3 

2 1 2 1 

F G H I 

+4 +5 

2 1 2 1 2 

J K L M N 

x - - - - - - - -~--- - - -­
X - - -i-- - - - ----- - -­

X - - - - ~-- -- - - --

X - - X 
X 1--+- - - - 1--.... - - -- - _. -- -­

X 10- 10- - - - _. - - - _. _. -- --

X - 1-- -- - - - - 1-- - - ----

X - - -.~- - - - - -- _. - -- --

X+-f--

X· - -

w,~~ __________________________________ ~ ___________ ~ __ -L-~~~~~~-4-+-+-~~'~~ 

a. Continued at same level o:g 11< 1. OUT Y EAR COMMENTS 
(Check appropriate boxes and 
enter applicable percentage.) 

*[ncreases usually come from 
reprot1raJr'ming within your FMC.) 

REMARKS 

OAA FORM 32-148 (10-74) 

b. Increase of __ % * §D } 
c. Reduction of __ % 

d. Termination 

SUPERSEDES PREVIOUS EDITION. 

"X" 
APPROPRIATE 

COLUMN 



IOAA FORM 32-14C 
10-74) 

U. S. DEPARTMENT OF COMMERCE 
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 

PAGE OF PAGES 

NMFS TASK DEVELOPMENT PLAN 
28. FULL-TIME PERMANENT POSITIONS 

4 I 
TOP NUMBER 

8 

MAC-002-77-SII-A 
Reference NOAA Form 32-14A, Item 19. Identify all full-time permanent positions related to this Task for 

the budget year and all positions requested for budget year + 1 increases. Do not include support personnel; 
they should appear in the appropriate support Task Deve lopment Plan. 

POSITION TITLE 

Fishery Biologist (Admin.) 
Fishery Biologist (Research) 
Fishery Biologist (Research) 
Fishery Biologist (Research) 
Biological Lab. Tech. (Fish.) 
Fishery Biologist {Research} 
Biological Lab. Tech. {Fish.} 

GS 

LEVEL 

15/50/ 
12/5 t/ 
11/3 
12/1"-

5/9 
12/4 oJ 

6/5 t' 

NAME OF INCUMBENT % OF TIME 

(II no incumbent, enter "Vacant") SPENT ON 
nils TASK 

Merrill, Arthur S. 25 
Ropes, John W. 100 
Azarovitz, Thomas T. 100 
Christensen, Darryl J. 100 
Silverman, Malcolm J. 100 
MacKenzie, Clyde L. 100 
McQuay, David 100 

:ONTINUE on plain 8xlO~ paper. Identify "Page of Pages" and "TOP Number" in upper right corner. Comment on each of the 
ollowing items, identifying by number. If item is not applicable, so indicate by entering "NA": 

~. STATEMENT OF NEED 33. CRITERIA FOR TASK COMPLETION 

). ACTIVITY PLAN 

I. TASK OUTPUTS AND BENEFITS 34. BACK·UP DOCUMENTATION 
!. IMPACT OF TASK AUGMENTATION a. Detail Documentation (Provide one sentence description.) 

a. Current Year 
b. Budget Year 
c. Budget Year + 1 

b. Related tasks and research presently being conducted. 
c. Indicate the Congres siona 1 legis lat ive req uirements. 
d. Indicate t!::, Environmental Impact Statement (EIS) requirements. 

OAA FORM 32-t4C (10-74) SUPERSEDES PREVIOUS EDI T ION. 15 



29 - STATEt<1ENT OF NEED 

5 of 8 

~~C-002-77-SII-A 

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, including commercial 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. Stresses 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 decreased 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 practical; 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 
personnel developing ICNAF and bilateral policies. State agencies and, 
industry repL8scntatives (commerci~l and recreational) will be given 
requested information to assist in management decisions. 

30 -.ACTIVITIES PLAN 

Using standard trawl gear, we will continue our sampling pattern in order 
to estimate and monitor nurrbers and distribution of all benthic fish and 
selected shellfish species with principal emphasis in the Middle Atlantic 
Bight. 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 cooperatively carried on by 
Federal and State fishery laboratories both north and south of the region 
(from Nantucket to Cape Canaveral). 

Assessment of groundfish will be based on fall and spring surveys, coast­
wide in concept, particularly to monitor juvenile and adult components. 
Input statements on age, fecundity, growth, and stock identification8will 
derive from 6ther task units working on these species groups of special 
interest (sciaenids, flounders, etc.). As a data base of information 
builds up, we will begin biametrical analyses to estimate the potential 
yield and harvestable fractions of particular stocks. 

-16-



6 of 8 
MAC-002-77-SII-A 

During spring and autumn assessment cruises, extra stations are made in 
the MESA grid study area between Montauk Point, N. Y., and Cape May, N. J. 
Data from these stations are for use within the ~illSA investigations but 
are also valuable supplements to assessment studies. Monthly cruises 
are made in the same MESA grid area, and these data also supplement our 
routine assessment collections. 

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 forwarded to NEFC, Woods Hole, for direct 
incorporation into the common data bank. 

FY 75: 

1) Continue to organize and conduct comprehensive and coordinated 
spring and autumn assessment surveys of coastal waters between 
Nantucket and Cape Cill1averal. 

2) Conduct pilot monthly cruises; in a coor&dor from Raritan Bay 
to the Hudson Canyon. 

3) Refine the development of a common data handling and processigg 
system between NEFC, MACFC, and cooperating States. 

4) Test reliability of estimates for expressing indices of relative 
abundance of juvenile fish components. 

FY 76: 

1) Develop analysis capabilities with NEFC-MACFC assessment data. 

2) Continue to conduct regular semi~annual and monthly series of stock 
assessment cruises. 

3) Continue reporting sequence of fishermen and cruise reports. 

FY 77: 

1) Continued conduct of regular stocksassessment cruises. 

2) Continue series of fisherman and cruise reports. 

3) Prepare status reports and preliminary forecasts of selected species. 

31 - TASK OUTPUTS 

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

-17-
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MAC-002-77-SII-A 

3) Estimates of potential yield from distribution and abundance 
data of tmexploited 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 
between Capes Hatteras and Canaveral. 

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

5) Once a data base is established, predictive models will be developed. 
These models will be continually refined with hydrographical and 
biological input from cruises. 

b. 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 will 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 
State, Federal, or international units in charge of preparing manage­
ment recolnmendations. Catch material from standard trawl hauls not used 
for assessment investigations will be forwarded upon request to 
colleagues in N~~S, State ageDcies, and universities for additi0~al 
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 neuston and bongo tows for ichthyoplankton 
studies and standard hydrocasts for NMFS-AEG. 

32 - IMPACT OF TASK AUGMENTATION 

1) CY no increases anticipated. 

2) BY no increases anticipated. 

3) BY+l -- no increases anticipated. 

33 - CRITERIA FOR TASK COMPLETION 

-18-



34 - BACKUP DOCUMENTATION 

8 of 8 

MAC-002-77-SII-A 

A. 
1) Cruise Reports, R/V Dolphin, 1966-1972 

2) Cruise Report, R/V Atlantic Twin, May 7 - June 14, 1973 -­
preliminary results of coastal assessment and MESA cruise. 

3) Cruise Report, Albatross IV, July 29 - August 6, 1973 -­
preliminary results MESA cruise. 

4) Cruise Report, Atlantic Twin, Oct. 1 - Nov. 7, 1973 -­
preliminary results coastal assessment and MESA cruise. 

5) Cruise Report, Albatross IV, Feb. 1-5, 1974 -- preliminary 
results YillSA cruise. 

6) Cruise Report, Atlantic Twin-Delaware II, April 1 - May 2, 1974 -­
preliminary results coastal assessment and MESA cruise. 

7) Cruise Report, Delaware II, June 3-7, 1974 -- preliminary results 
of monthly survey New York Bight. 

8) Cruise Report, Delaware II, July 24-29, 1974 -- preliminary 
results of monthly survey, New York Bight. 

9) Cruise Report, Delaware II, August 16-21, 1974 
results of monthly survey, New York Bight. 

preliminary 

10) Cruise Report, Delaware II, September 23-29, 1974 -­
preliminary results of monthly survey, New York Bight. 

11) Cruise Report, Delaware II-Albatross IV, Sept. 23 - Oct. 4, 
1974 -- preliminary results of offshore and coastal assessment 
survey, Middle Atlantic and Southern New England. 

12) E'isherrnens Report, Delaware II-Albatross IV, Sept. 23 - Oct. 4, 
1974 -- highlights of offshore and coastal assessment survey, 
Middle Atlantic and Southern New England. 

13) Cruise Report, Delaware II, October 22-29, 1974 -- preliminary 
results of monthly survey, New York Bight~ 

14) Cruise Report, Delaware II, November 18-25, 1974 -- preliminary 
results of monthly survey, New York Bight. 

-19-



)AA FORM 32-14A U. S. DEPARTMENT OF COMMERCE PAGE OF PAGES 
0-74) NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 

1 I 7 
NMFS TASK DEVELOPMENT PLAN 1. DATE PREPARED 

(See Detailed Instructions) . Dec 0 18, 1974 

(Submit live copies by Jan. 2) FMC's -Submit a separate Task Development Plan for each task beginning, contil1~ing, or 

D: Director, National Marine t!nding in the current year, budget year, or budget >-'ear + 1. Reimbursable funds are 
Fisheries Service, ATTN: Fx5 not to be mingled with appropriated funds on any programmatic TDPj separate TOP's 
National Oceanic and must be prepared. Submit one TDP itemizing the administrative support COSt (Man-
Atmospheric Administration agemenc Fund) for the FMC. 
Washington, D.C. 20235 

TOP NUMBER 3. OBJECTIVE CODES 4. RANK 

MAC-0~5-77-RF-A 
A 

Is IC 
1

0 BY TA~GET [SY+l:\NC. 

TASK NUMBER G. TASK TITLE 

8812P2 Fishery Analysis - Middle Atlantic Sportfish 

ORGANIZATION CODE e. ORGANIZATION TITLE (Responsible for execution of this task) 9. PRINCIPAL LOCATION 

FB6200 Resource Assessment Investigations 'Wrgh1ands lSff!:r • 

OBJECT CLASS w CURRENT YEAR FY 19~ BUDGET YEAR FY 19-.l..6.. BUDGET YEAR + 1 FY 19.J..] 
!nos 10-18. Enter all dol/Dr values as Z 

tho:Isands and. tenths of ::; TARGET TARGET TARGET 
thousands. a.. ALLOWANCE INCREASE ALLOWANCE INCREASE ALLOWANCE INCREASE 

'nes 21-22. Enter as OIan-year~ and 0 
A B C D E F 

tenths of mBn-years. 
,U 

). Total Direct Labor 15 
47.4 89 0 6 33 0 1 122.7 35.0 

L. Travel 19 5.2 502 3.0 8.2 4.0 
2. Rents 7 Commurrications, !21 

. 
Utilitii..~3 

, ! i 
L Contracts (To be let) ~~ 50.0 
L Grants (Funds obligated) 

58 

•. Supplies 53 0.3 0.3 0 0 8 1. 1 7.0 

;. Capital Equipment 54 

'. Other (All other obligations) 

4.1 905 3.1 12.6 4.0 
:. Total Direct Funds 

(Add lines 10 through 17 above.) 57.0 104 0 6 40.0 144.6 100.0 
POSItIons, FulT-tlme permanent 

'. (Number BppIicDble to this Task. Also, 6 6 - 6 2 complete NOAA Form 32-14C.J 

,. Positions, Other 
(Number applicable to this Task.) 2 2 4.0 6 1 

. Man-years, Permanent 
2.4 5.1 5.1 1.6 -

~. Man-years, Other 
1.3 1.6 2.8 4.4 0.5 

t. ~eimbursable Support 
(Reimbursable B~teements only) 

MARKS 

See remarks on separate attachment relative to possible FY 77 increase. 
f 

) 

~({Rl~hT~) 
25. FMC DIRECTOR OR DESIGNATED REPRESENTATIVE (Sii{.) 

0cuf?.P~ nMC\-W-r-
r hur S. ~e(Jill, Dir. of Investigations -20- Carl J. Sindermann, Center Director 

SUPERSEDES PREVIOUS EDITION. 
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JUSTIFICATION FOR INCREASED FUNDING FY 77 (MAC-005-77-RF-A) 

The 40 k authorized increase (FY 75) permits us to start developing 
a sportfish biometric subproject. An increase in funding in FY 77 will 
essentially allow us '(1) to modestly continue to expand our biometrics 
capability and (2) to increase our geographic coverage for sportfish 
catch/effort data through State-Federal and/or other contracts. 'This 
is our highest priority request. This follows closely your suggestions 
and guidelines to develop management information of marine recreational 
significance (subgoal II-G). We are hopeful of a population dynamics 
task being split out by 1978 which will strongly emphasize commercial/ 
recreational fishery in~acts in the Middle Atlantic Bight as our 
information base increases from pilot studies (see proposed ~mC-064-77-
RF-A) • 

The ~~C-064 is proposed for implementation in FY 77. It would 
strengthen our. biometric capability greatly but this task would not allow 
for expansion of our catch/effort data base. with joint augmentation of 
MAC-OOS and MAC-064 the desirable goal of inhouse and State-derived data 
input to an established analytical group would be achieved. 

~le increase request bears directly to the question of extended 
jurisdiction and allocation in the middle Atlantic in which the 
sportfish fraction of the total harvestable resource must be delineated. 
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of subtask or selected operational activities that collectively define the task for the 
7 year planning period. Connect ttx's" with a solid bar. ((Events" and ItMilestones" 
occur at specific points in time. Indicate these significant achievements by placing 

(

IDENTIFY BY ENTERING 'A' FOR 
ACTIVITY, 'E' FOR EVENT, OR 
'M' FOR MILESTONE. 

an ttx" in a single column. ' -- -.---------
0:: ::: 
LIJ IX 
to 0 

~ UJ" 

z <", 

1 E 
2 A 
3 A 
4 A 

5 A 

NARRATIVE 
(Brief descriptive phrase of activity, event, or milestone) 

Complete Anglers' Guide 
Continue liason with agencies and sportfish groups 
Compile sportfish statistics (Delmarva pilot-study) 
Review data processing system and incorporate 

refinements for timely processing sportfish­
commercial fish relations 

Analyze data -- Delmarva pilot study 
6 A Conduct sportfish impact survey (New York Apex - N. J. 

emphasis) 
7 \AE Prepare analysis and report -- N.J. study 

Continue New York Apex study -- (N.Y. emphasis) 
Prepare analysis New York Apex sportfishing 
Prepare report of:_Ne\v York Apex .sportfishing --, 
Initiate and coordinate a.dditional State-Federal 

8 A 
9 A 
0 E 
1 A 
) I 
~, sportfish catch, effort surveys 
2 A update briefing books wi·th emphasis on those of 

sportfish significance 
3~ Complete newsletters to users regarding areas of 

fishing success, results of contests, etc. 

7. OUT YEAR COMMENTS 
(Chock appropriute boxes and 
enter npplicable percentage.) 

"Increases usuCilly come from 
repro~r8mming within your FMC.) 

REMARKS 

a. Continued at same level 

b. Increase of -_% * 
c. Reduction of __ % 
d. Termination 
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~ishery Biologist (Research) 
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LEVEL 

13/3 
11/2 
9/5 
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5/2 
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Freeman, Bruce L. 
Morrison, Charles N. 
Ward, George 
Farman, Anton 
Vacant (have approval from Mr. 

Gehringer to fill this position, 
FY 75) 

Vacant (no approval to fill this 
badly needed position) 

% OF TIME 
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50 
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100 
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29 - STATEMENT OF NEED 

5 of 7 
MAC-005-77-RF-A 

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, 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 inputs evaluated by a small respons±ble group 
within NMFS. Internally, we need this information for a better understanding 
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. 

30 - ACTIVITIES PLAN 

SuccessfulmanagementofcommerciaJ.. and sport ,fish resources requires the 
systematic collection and analysis of cUITI1Tiercial and. sport fish c:::tch da.t~,­

This need can be most effectively answered, ultimately by use of contract 
reporters located at strategic ports at the periphery of the Middle 
Atlantic 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 with several States. Rhode Island, Connecticut, New York, and 
New Jersey hhve expressed a willingness to embark on surveys to assess 
their sport,tfish resource with Federal Support. 

FY 75: 

Develop liaison and contacts to determine sampling strategy, design 
programmatic operations, and formulate contract specifications. Conduct 
a one-year pilot study in the area of Ocean City, Md. 

FY 76: 

Conduct a pilot study of sport fishing of New York Bight Apex anticipatory 
to a State-Federal continuing study. Supportive sampling by MACFC staff 
i~ Delmarva selected sites for comparative biosamples of catch and 
complete a report of techniques ?nd preliminary results of the pilot 

study. 

Expand ~volved technique of data acquisition and processing into 
input from New York, and New Jersey. Begin to analyse the data cOllected. 
Complete draft of tilefish study. 

-24-



FY 77: 

6 of 7 
MAC-005-77-RF-A 

Complete area report and initiate coordination of State-Federal 
contracts for continuing sport-fishery surveys of the New York Bight. 
Maintain real time reporting to sportfish community of biological 
and biometrical findings. 

31 - TASK OUTPUTS 

a) Summary data which as a minimum 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 (d) biological samples of individual fish. with the 
initiation of routine resource assessment cruises by MACFC, 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. 

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 will 
allow predictions of yield and development of management strategies 
if necessary for coastal recreational species. 

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

32 - IMPACT OF TASK AUG~mNTATION 

1) CY -- Reprogramming of about 1 man-year effort to examine ADP system, 
begin programming operations and prepare functional analyses of 
special sportfish studies. 

2) BY -~ $40 K increase and no approved positions to initiate biometric 
analyses for selected sportfish from Delmarva pilot study. 

3) BY + 1 --$100 k increase and two positions to let contracts to state 
to augment inhouse sampling effort, expand sportfish biometric studies 
and incorporate biological summaries of regional commercial/recreational 
fish impact. 

33 - CRITERIA FOR TASK COMPLETION 

34 BACKUP DOCUMENTATION 

a. Deuel, D. G. 1970. The 1970 salt-water angling survey. U. S. Dept. 
C9mmerce, NOAA, Natl. Mar. Fish. Serv., Curr. Fish. Statist. No. 6200, 
54 pp. 
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Deuel, D. G. and J. R. Clark. 1968. The 1965 salt-water angling 
survey. U. S. Dept. Interior, Bur. Sport Fish. wildl. . Res-our. Publ. 
67, 51 pp. 

U. S. Dept. Interior, Bur. Sportt:Fish. t-Jildl. 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 marine sport fish statistics 
program. Proc. Gulf Caribb. Fish. lnst., 25th Annu. Sess., 181-184 p. 

1974 Northeast Regional Salt-Water Angling Survey Conducted Through 
Central Office Contract. Report due near future. 

b. Beaufort laboratory studies on south Atlantic charter boat fishery 
and artificial reefs. 

c. None 
d. None 

e. Data on sportfish catch and participation may be used in establishing 
quotas of forecr;gn harvest when interactions are discussed and allocations 
negotiated. 
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ABCDE FGH J K L M Nt 

~ll activities, events and milestones are directed 
to\vard determining. the impact of environmental change 
in the Middle Atlanti~ r~gio~: NMFS Goal IV Subgoal,~; 
Objective 9 . 

: t . .;, •• 

Normal activity, feed,ing and, 's'chooli"ng in 'adult'· 
vleakfish. " . -~:... :'.:' - .. 

A Thermal stress effects on· weakfish-.·· 

A Normal activity, -terr:~totiality, .aggressi~n arid fee~.irig 

x x 

in adul t tautog •. - ~ x x 

A Thermal stress effects on adult tautog. 

E I Co~p18tion of initial cO'mpa!,'ativestudies on the thermal; 
", stress effects on-r.ep-resentatiYe pelagic and -sbel ter-.: ' 
dependent demer.sal species e' .' 

x x 

x x 

! ! ! ! : 

A ,Sublethal effects of petroleum and/or selected soluble 
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x ... x 

~ Synergistic effects of temperature and selected water­
soluble petroleum components on normal activity)feeding 
and social interactionsof tautog, juvenile bluefish 
or other representative pelagic and demersal species. 

~1 Publication: The effects of temperature on .the. 
activi ty of- young tau tog, T:1utoga o'ni tl.'S L 0 
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.a" • 
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29. STATEMENT OF NEED 
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At a time when the activities of man continue to impinge on and disrupt 
the natural homeostasis of marine ecosystems, it is essential that the 
level of confidence in assessing and predicting the effects and conse­
quences of such activities be improved. It is only through such efforts 
that a rational plan of action for preserving the marine environment may 
be implemented. Although a significant portion of the effort of the 
Behavior Investigation has been directed towards the problems of thermal 
additions to the marine environment, its focus will now also include the 
effects of petroleum contamination. Currently, the acceleration in the 
exploitation of petroleum resources has made such a shift of prime 
importance (NMFS Goal IVi Subgoal Ai Objective 9). 

Since many marine organisms possess adaptive behaviors to overcome the 
stresses imposed by the environment, one approach to this problem is to 
study the response capabilities of marine organisms to specific contami­
nant stresses, e. g. temperature, petroleum and petroleum products. 
Quantitative studies of certain behaviors can provide sensitive indicators 
of stress and define limits at which behavioral adaptations can no longer 
compensate. The most important advantage of using behavior to measure 
stress is that the results often lend themselves to direct interpretations 
regarding environmental quality as related to possible consequences at 
the population and ecosystem levels. Thus, information from the labora­
tory may subsequently be extrapolated to predict and assess the impact 
of particular pollutants on natural cOITilllunities. 

Prior to any laboratory investigations, the normal environmental require­
ments of the species within the natural community must be determined. 
This information, gathered from field studies, serves as a basis for form­
ulating questions and designing and performing experiments in the labora­
tory. Extrapolation of the results from the laboratory to the environ­
ment can proceed from a comprehensive understanding of the relationship 
between the species and its ecosystem. 

The species studied in the Behavior Investigation are almost entirely 
recreational and commercial species. They are also species which, for 
part or all of their life, live in inshore areas where they are highly 
vulnerable to pollution stress. 

The long-term nature of some of these studies in which normal baseline 
data are derived, as well as the difficulties encountered in acquiring 
and TIlaintaining some of these species, have precluded many universities, 
private concerns and other federal laboratories from engaging in such 
investigations. The interests of the majority of other groups engaged 
in studying environmental effects have centered primarily on the use of 
indicator organisms from which the results are generalized for other 
species. However, the work of this program has clearly shown the dif­
ferences in the behavioral repertoires of species renders such general­
izations misleading, and when applied to the natural environment for 
modeling, potentially harmful. 

-31-
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MAC-006-77-EI-A-I 

The type of information resulting from the Behavior Investigation is 
and in future will be utilized by agencies within NMFS such as the 
Environmental Assessment Division. In addition, there is considerable 
interest in developing behaviD~al measures of stress for marine species 
by a variety of industrial, state and federal agencies including EPA 
and AEC. 

30. ACTIVITIES PLAN 

Laboratory: 

Laboratory studies will measure, under controlled conditions, normal 
behaviors in selected marine fish species. Once established, these will 
be used as baseline information to determine the effects of particular 
environmental stresses. Using the techniques and approaches develQP~d 
over the last several years employing thermal stress, investigations will 
be broadened to include the effects of petroleum and/or water soluble 
petroleum components on established behaviors of tautog, an inshore 
demersal species, juvenile bluefish, a coastal migratcry pelagic species 
as well as other representative marine fish species. 

The results of these comparative studies will then be used as a basis 
for investigating the synergistic effects of temperature (within normal 
seasonal variation) and petroleum on these species. 

The studies will be conducted in specialized aquarium systems of different 
shapes and sizes depending on the requirements of the species. All experi­
mental systems will have controlled light and temperature and specialized 
filtratiun systems and approxima'ce the substrates and habitat requi:t'eIi'le!lt 
of the species under study. 

The initial phase of the study will establish, under conditbns corres­
ponding to normal seasonal fluctuations of temperature,' salinity and 
light, patterns of territoriality, activity and social interactions for 
tautog; levels of swimming speed and schooling for juvenile bluefish. 
These behaviors will be quantified for comparison with behaviors observed 
during periods of contaminant stress. The data, analyzed daily by 
statistical methods developed specifically for the program, will allow 
day-to-day evaluation of experimental results. Contaminant levels will 
be monitored at regular intervals to insure'the validity of the results. 
Feedin~ observations will also be expressed in quantitative terms with 
measurements of amounts ingested or number of ingestions per fish, and 
in addition for bluefish, time to satiation and speeds attained during 
different periods of a feeding session. These normal measures will be 
compared with stress responses and will permit the detection of metabolic 
imbalances caused by stress. 

FY 76 - Studies will determine (as outlined above) the effects of increased 
temperature on established normal behaviors of adult tautog and weakfish. 
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Studies to describe and define the habitat requirements of juvenile 
(less than 1 year) cunner, tautog, and winter flounder will be undertaken. 
Measurements on these species are gathered primarily by means of under­
water observation and by various collecting techniques. In addition, 
specialized tagging procedures related to direct observatipns will be 
utilized. These observations are made in relation to time of day, tidal 
and thermal changes, maturation and growth, and seasonal variation. 

TLme and space measurements are related to specific substrates and utili­
zation of these in the organisms's life habits. 

Food habits and forage species abundance will be defined by examining 
the digestive tract contents which are analyzed for content and quantity. 
All data will be analyzed for diversity, shifts in food habits and 
maturation and for interspecific feeding relationships. 

FY 75-76 - Studies will describe and define the normal life habits of 
winter flounder, an important commercial and recreational species to 
establish homesite requirements, feeding, and food habits, relation to 
substrate and seasonal movements as related to other coresident species 
(tautog and cunner) which occupy or ~§h~re ecological niches common to 
a number of recreational and commercial marine fish species, using the 
techniques and approaches described above in addition to ultrasonic 
tracking. 

31. TASK OUTPUTS AND BENEFITS 

The primary output of both field and laboratory studies will be the 
comprehensive definition of normal life habits and requirements of 
representative marine fish species and the determination of the response 
capability of these species when subjected to contaminant stress. This 
information will result in an increase in the ability to assess and 
predict the potential effect of a contaminant on a given ecosystem and 
aid in accurately setting ecosystem guidelines to be used in any type 
of ecological modeling effort. 

The need for such guidelines and the important role the Behavior Investi­
gation has played in pioneering this type of effort are exemplified by 
the following: 1) a workshop on "Behavioral Measure:; of Environmental 
Stress ll sponsored by the Marine Technology; and 2) a forthcoming session, 
liThe USE. of Behavior to Measure Stress in the Marine Environment", at 
the Third International Estuarine Research Federation Conference. Both 
of these projects, organized, chaired and edited by B. L. Olla, Senior 
Investigator of this Task, illustra"te the national importance of this 
Task's efforts. The results of such projects receive wide distribution 
and are important to both private concerns and government agencies 
engaged in assessing water quality and setting permissible levels. 

The inadequacies and limitations of standard test techniques which are 
being applied on a world-wide basis, have necessitated more comprehensive 
identification of organismic response to contaminants. The development, 
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by this Task, of methodologies which are generic in nature and can be 
used in the laboratory or field, or applied in andof themselves to pre­
dicting the effects of stress, are contributing significantly to the 
improvement of standard testing procedures. The actual data gathered 
by this Task can be used by a variety of concerned groups including 
private industrial firms, state and various government agencies (EPA, 
CEQ, AEC). 

This program has been and will continue to be of value to recreational 
fishing interests. Although the research is highly scientific in nature, 
a number of articles in the popular media (newspapers, magazines and 
books related to sportfishing) have utilized these findings because of 
the dearth of information available on the normal life habits of many 
recreational species. These data are also of considerable interest and 
value within NMFS and will lead to more effective management of the 
total resource including user groups. 

32. IMPACT OF TASK AUGMENTATION 

No potential increases are anticipated. 

33. CRITERIA FOR TASK COMPLETION 

34. BACK-UP DOCUMENTATION 

Atema, J. t S. Jacobson, J. Todd and D. Boylan. 1973. The importance 
of chemical signals in stimulating behavior ·of marine organisms: 
effects of altered environmental chemistry on aninlal cOIT~unication, 
p. 177-197. In: G. E. Glass (ed.) Bioassay Techniques and Environ­
mental Chemistry. Ann Arbor Science Publishers Inc., Ann Arbor, 
Michigan. 
This paper reviews the effects of kerosene fraction of feeding 
attraction to food and homing in various marine organisms. 

Atema, J. and L. Stein. 1974. Effects of crude oil on.the feeding 
behavior of the lobster Homarus americanus. Environ. Pollute 6:77-86. 
This paper describes interference by crude oil with chemosensory 
behaviors of lobster during feeding. 

Coutant, C. C. 1970. Biological aspects of thermal pollution. I. 
Entrainment and discharge canal effects. Publ. No. 383, Ecol. Sci. 
Div. Oak Ridge Nat. Lab: 341-381. 
This article reviews and evaluates the effects of thermal discharges 
on biological processes. 

Jensen, A. C. 
Game Jour. 
This paper 
and Middle 
reserves. 

1974. Sport fisheries and offshore oil. N. Y. Fish and 
13(l} :79-112. 
discusses the marine sportfishery resources in the North 
Atlantic regions in relation to the suspected petroleum 
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Krenkel, P. A. and F. L. Parker (ed.). 1969. Biological Aspects of 
Thermal Pollution; Proceedings. Vanderbilt Univerisity Press, 
Nashville, Tenn. 407 p. 
This paper reviews -the various sources of thermal pollution and the 
resulting problems in the environment. 

Lyman, H. 1974. Successful Bluefishing. International Marine Publish­
ing Co., Camden, Maine. 112 p. 
The findings of the studies on bluefish feeding and activity are used 
in a book of interest to sportsfishermen. 

Olla, B. L. 1971. I. The effect of temperature on the activity of adult 
Atlantic mackerel, Scornber scornbrus. AEC Report (49-7) 3045: 1971. 
This report summarizes the effects of rapid continual increases of 
temperature to lethal levels as well as several gradual step increases. 

Olla, B. L.1972. IL The effect of temperature on the activity of adult 
Atlantic mackerel, Scornber scornbrus. AEC Report (49-7) 3045: 1972. 
This report summarizes the effects of high temperature acclimation 
followed by two gradual step increases to upper incipient lethal 
levels and the resultant changes in feeding levels. 

Olla, B. L. 1973. III. The effect of temperature on the activity and 
feeding of adult Atlantic mackerel, Scornber scornbrus. Some factors 
to be considered in the conduct of finfish bioassays. AEC Report 
(49-7) 3045. 
This study reports (1) the effects of identical temperature' increases 
within preferred ranges on activity and feeding patterns of mackerel 
at different seasons and (2) summarizes the experimental study of 
behavior in light of the need for changes in bioassay nlethodology. 

Olla, B. L. 1974. (1) Comparative studies on the responses of young 
tautog, Tautoga onitis and juvenile bluefish, Pomatomus saltatrix to 
increasing temperatures. (2) The effect of temperature on fish-to~ 
fish attraction in an inshore schooling species, striped mullet, Mugil 
cephalus. (3) The activity, habitat preference, horne range and 
feeding in the cunner, Tautogolabrus adspersus. AEC Report (49-7) 3045. 
This study reports (1) the differences in response capability of repre­
sentative pelagic and demersal species types; (2) the reduction in fish­
to-fish response at high sublethal temperatures; (3) the normal environ­
menta~ requirements of an inshore demersal species, cunner. 

Olla, B. L. (ed.). 1975. Behavioral measures of environmental stress. 
In: Proceedings of the Marine Technology Society's Marine Bioassay 
Evaluation Workshop. In Press. 
This chapter details the need for and use of behavioral measures in 
bioassay tests on marine organisms. 

Olla, B. L. 1975. The use of behavior to measure the effects of petroleum 
on marine organisms. In: The Proceedings of the Conference on Marine 
Environmental Implications of Offshore Drilling in the Baltimore Canyon 
Region of the Mid-Atlantic Coast. In manuscript. 
This paper reviews the need for and use of behavior in measures assessing 
and predicting the effects of petroleum an~/or petroleum products on 
ma~ine organisms. 
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Olla, B. L., A. J. Bejda and A. D. Marine. 1974. Daily activity, move­
ments, feeding and seasonal occurrence in the tautog, Tautoga onitis. 
Fish. Bull., U. S. 72:27-35. 
This paper describes the life habits and environmental requirements, 
derived from in situ observations, of the tautog. 

Olla, B. L., A. J. Bejda and A. D. Martin. 1975. Activity, movements 
and feeding behavior of the cunner, Tautogolabrus adspersus, and 
comparison of food habits with the coresident tautog, Tautoga onitis. 
In review. 
This paper describes the life habits and environmental requirements of 
cunner and feeding interrelationship with tautog. 

Olla, B. L., H. M. Katz and A. L. Studholme. 1970. Prey capture and 
feeding motivation in the bluefish, Pomatomus saltatrix. Copeia 1970: 
360-362. 
This study describes the different phases of th~ feeding response and 
the effect of prey size on feeding motivation. 

alIa, B. L. and C. Samet. 1974. Fish-to-fish attraction and the 
facilitation of feeding behavior as mediated by visual stimulii in 
striped mullet, Mugil cephalus. J. Fish. Res. Board Can. 31:1621-
1630. 
This paper describes the role of vision in social attraction and 
feeding behavior of striped mullet. 

Olla,B.L.,C. E. Samet, and A. L. Studholme. 1972. Activity and 
feeding beh2.vior of the summer flounder (Paxalichthys dentatus) under 
controlled laboratory conditions. Fish. Bull., U. S. 70:1127-1136. 
This paper describes activity cycles, feeding and swin~ing patterns 
of adult flounder under controlled laboratory conditions. 

Olla, B. L. and A. L. Studholme. 1971. The effect of temperature on 
the activity of bluefish, Pomatomus saltatrix L. Biol. Bull. 141: 
337-349. 
This paper describes the effects of thermal stress on activity, 
feeding and schooling in bluefish. 

Olla, B. L. and A. L. Sthdholme. 1972. Daily and seasonal rhythms of 
activity in the bluefish (Pomatomus saltatrix). In: H. E. Winn and 
B. L. alIa (eds.). Behavior of Marine Animals: Current Perspectives 
in Research. Vol. 2, p. 305-325. Plenum Press, New York. 
This paper describes the normal daily and seasonal activity, feeding 
and schooling behavior of bluefish under controlled laboratory 
conditions. 

Olla, B. L. and A. L. studholme. 1975. The effect of temperature on 
the behavior of young tautog, Tautoga onitis (t.). Proceedings of 
the Ninth European Symposium on Marine Biology. In Review. 
This paper describes changes in activity, territoriality, feeding and 
shelter - dependence of young tautog at elevated, sublethal temperature. 

-36-



Page 11 of 12 
MAC-006-77-EI-A-l 

alIa, B. L., R. Wicklund and S. wilko 1969. Behavior of winter flounder 
in a natural habitat, Trans. Amer. Fish. Soc. 98:717-720. 
This study describes field observations of winter flounder activity 
and feeding at different times of the day and at different ambient 
temperatures. 

Parker, F. L. and P. A. Krenkel. 1970. Physical and engineering aspects 
of thermal pollution. CRC Press, Cleveland, Ohio. 
This paper reports specific demands on aquatic environments due to the 
increased cooling water requirements for both thermonuclear and 
fossil-fueled steam electric power plants. 

Ricciuti, E. R. 1973. Killers of the Seas. Walker Inc. N. Y. 308 p. 
The information on bluefish feeding behavior and prey-size discrimi­
nation is used in this book written for the general public. 

Sosin, M. 1973. How long can the bluefish last? pp. 66-70. In: 
Sportfishing 9'(1), Yachting Publishing Corp., New York. 
This article uses the research results of this Task in a popularized 
report on bluefish life habits. 

Sprague, J. B. 1971. Measurement of pollutant toxicity to fish. III. 
Sublethal effect and "safe" concentrations. Water Research 1971. 
5:245-266. 
This paper points up need for change in bioassay methodology particularly 
with respect to incorporating behavioral measures. 

SVledma.rk: M. r A. Grammo and S. Kolberg. 1973. Effects of oil dispersants 
and oil emulsions on marine animals. Water Research 7:1649-1672. 
This paper summarizes the results of a comparative study of the 
toxicity of a number of oil dispersants to a variety of marine animals. 

Takahashi, F. T. and J. S. Kittredge. 1973. Sublethal Effects of the 
Water Soluble Component of Oil: Chemical Communication in the Marine 
Environment in the Microbial Degradation of Oil Pollutants, D. G. 
Ahearn and S. P. Meyers (eds.). Center for Wetland Resources, 
Louisiana State University, Publication No. LSU-SG-73-01, pp. 259-264. 
This paper discusses (he effects of oil on sexual and feeding in 
behavior, as mediated by chemoreception in the lined shore crab, 
Pachygrapsus crassipes. 

Thermal pollution of water. Panel discussion, Fourteenth Annual Con­
servation Conference, National Wildlife Federation, Washington, D. C., 
December 1967. This paper is an analysis of problems imposed upon 
different environmental communities from effects of thermal additions. 

U. S. Atomic Energy Commission. Nuclear reactors built, being built or 
planned in the United States as of June 30, 1968. 
This study reports the status of thermonuclear power plants, both 
established and anticipated. 
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Zobell, c. E. 1969. Microbial modification of crude oil in the sea. 
pp. 317-326. In: Proceedings: Joint Conference on Prevention and 
Control of Oil Spills, 1969. American Petroleum Institute, New 
York, N. Y. 
This paper discusses the microbial breakdown of a variety of crude 
oils under various environmental conditions. 
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A. Principal objective to which this Task contributes: NMFS Goal IV, 
Subgoal A, Objective 9 - "Determine the impact of environmental 
change in the Middle Atlantic Region". 

A. I} a. Need or problem: 

Resources of Middle Atlantic coastal waters are valued by a 
wide variety of user groups, who often place conflicting 
demands on these waters. Coastal and estuarine systems are 
important as feeding, spawning and/or nursery areas for 
60-70% of our corr~ercial fish species, and all shellfish 
resources. Waters of the New ~~York metropolitan area also 
fill an important need for an estimated 15 million sport­
fishermen. Sizeable industries are built around swi~~ing, 
boating and aesthetic uses of the Middle Atlantic coast. 

These waters also serve a number of needs (including disposal 
of many types of wastes, cooling of power plant generators, 
sand and gravel mining, commercial, shipping and all other oil 
industry-related uses) which often have detrimental impact upon 
the region's renewable resources. Environmental degradation in 
Long Island Sound (LIS) has forced the closing of over 75,000 
acres of shellfish beds. The benthos of LIS has recently 
experienced a "population crash" vlhose causes and spatial and 
temporal extent require study. Also at issue and needing 
investigation are the cumulative effects of the various 
dredging projects underway in LIS. Raritan Bay's (RB) com­
mercial finfishery has dropped to a tenth of its value at the 
turn of the century, and several commercial shellfish have 
largely disappeared from areas where they were once harvested. 
Similar impacts, although seen in the apex of the New York Bight, 
have not yet affected much of the New Jersey coastal (NJC~ and 
offshore waters. The likelihood of heavy future demands on 
the latter waters for waste disposal, power plant cooling, and 
especially oil exploration, mining, and transport, place their 
renewable resources in the endangered category. 

Present knowledge of the area's environmental conditions, long­
term fluctuations and reactions to man's activities is grossly 
insufficient to assure wisest management of resources. The 
need or problem here is fourfold: 
1),To assess areas of present degradation in terms of types 
and extent of contaminants present, and effects on resources 
and overall ecology, with the goal of guiding management 
st~ategies for rehabilitation. 
2) To concurrently gather baseline data on presently undegraded 
areas, to enable predictions of environmental impacts and to 
document future environmental changes and effects on resources. 
3) To plan and carry out long-term monitoring of both degraded 
and "pristine" areas, so that effectiveness of management efforts 
can be evaluated, and future natural and man-induced fluctuations 
charted. 
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4) To combine information from the above three activities 
with data from other Tasks and related research, to finally 
attain a basic understanding of the characteristics and, 
dynamics of the Middle Atlantic's marine environment. 

A. 1) b. Rationale for NMFS involvement: 

NMFS is uniquely qualified to carry out the proposed eco­
systems studies in the Middle Atlantic Bight. The siting of 
MACFC's laboratories insures good coverage of these waters. 
MACFC has the facilities and capabilities to carry out investi­
gations of a broad, ecosystems scope. Proposed studies in 
LIS, RB, and along the NJC are a logical and necessary extension 
of subtasks which have been active for the past 2~ years in all 
three areas. Extensive surveying has already been completed in 
the Baltimore Canyon Trough (BCT) area (May 1974); samples 
analyses are well under'day and a preliminary report on benthic 
communities has been prepared. This area should be of special 
concern to NMFS due to the magnitude and nature of proposed 
activities, and the concern over their impacts on fisheries 
,(Jensen, 1974). 

The waters border on four states, so ecosystem investigations 
by agencies or institutions at the State (or lower) level can­
not be expected to give the broad understanding and overview 
necessary for regional management. A report on the decline 
of New York State's commercial fisheries (Francis and Busch, 
1973) states that only l~rgc-scale Federal measures can halt or 
reverse this decline. 

NMFS involvement in baseline-impact studies of the sort pro­
posed here is also encouraged in a memorandlli~ of Dr. White 
(FY 76 Program Guidance, Mar. 4, 1974), and in the Office of 
Resource Research's Program Emphasis Document for FY 1977 (p. 10). 

A. 2) Primary recipient of the information: 

Given the highly urbanized nature of the region and the demand for 
recreational and aesthetic resources" the chief recipient or 
~eneficiary of improved environmental understanding, management and qual, 
ity. would be the general public, and those States whose waters 
are affected. Commercial and sportfishing industries will benefit 
in those specific instances in which populatiornincrease due to 
preserva'tion or restoration of spawning areas, food sources, and 
other factors important to population dynamics. 

A. 3) The studies described in the Activity Plan will go far toward 
attaining the objective of determining impacts of environmental 
change for our region. The investigations are designed to provide 
comprehensive environmental baselines, and to document ecological 
reactions to natural and man-caused changes over time. All Subtasks 
focus on characteristics and dynamics of benthic macrofauna, which 
are widely regarded as the most sensitive indicator group of 
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environmental conditions and stress-induced change (Boesch, 1972; 
Gage, 1972; Reish, 1972; Wilhm, 1967). Several benthic species 
occurring in the study area (scallops; hard, soft and surf clams; 
oysters; and blue, rock and red crabs) are of considerable importance 
as resource species. Other benthic organisms are of ultimate 
importance in the food webs culminating in species of commercial 
and recreational importance. Less directly, but perhaps of even 
greater significance, data generated from benthic studies can 
give us the quickest possible feedback as to success of managerial 
efforts, and can supply the earliest possible biological warning 
of further environmental degradation or impacts in new offshore 
areas proposed for development. 

B. NMFS Goal II, Subgoal D, "Provide descriptions and analyses of marine 
organic production systems and of biological, physical and dhemical 
environmental conditions and define their influence on the abundance and 
distribution of living marine resources li is probably even more applicable 
than IV-A-9 to the projects of this Task. No objective has yet been 
designated for MACFC within Subgoal II D, however. 

30. ACTIVITY PLAN 

All projects are based on sarr~ling grids, transects, or stations located 
within stratified sampling areas and censused with the Smith-McIntyre 
quantitative grab sampler. Whenever possible, five samples are sieved and 
returned for laboratory analysis of benthic macrofauna. Subsamples of 
sediment are analysed for grain size characteristics and heavy metals 

ture, salinity and dissolved oxygen, and often for nutrients. Data are 
reduced to a standardized log sheet format for direct keypunching and 
ADP storage. Computer-plotted SYMAPs are used to examine distributions of 
selected parameters. Population densities, diversities and community 
structures of benthic macrofauna are investigated. Multivariate analysis 
is used to establish correlations among macrofauna EPecies, and between 
fauna and sediment types and contaminant indices (heavy metals, nutrients 
and dissolved oxygen). More detailed information on rnethodologies, sampling 
patterns and schedules is contained in such documents as 11ACFC Informal 
Report No. 42 (environmental baselines in LIS) and McGrath (preliminary 
results of RB benthic census). Supplementary laboratory studies of 
macrofauna will be carried out to gain a better understanding of the 
distributions, fluctuations and interactions observed in field data. 
This work will initially concentrate on species whose presence or absence 
appears to be a good indicator of environmental contamination. Studies 
will include tolerances to temperature, salinity and dissolved oxygen 
levels, the latter measured with a Gilson respirometer. Organisms will 
also be tested for sediment type preferences and for reactions to 
sediment with and without high concentrations of heavy metals and other 
contaminants. The chief objective of these experiments is to ascertain 
which of the many naturally-occurring variables are most important in 
determining observed field distributions of benthic macrofauna. The 
experiments will later be repeated on models of natural communities, such 
as that established by Blake and Jeffries (197l). This experimental 
physiological-ecology effort will be closely coordinated with the Bio­
chemical Modeling task. 
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Relation between Activities and Events: Events #3 and 4 are reports 
based on samples already collected and processed, with results now 
being analysed. Activity #1 includes all data collected in the first 
benthic census. The report on this data will establish a baseline for 
the benthic characteristics of RB, and thus is considered a Milestone (#2). 
Activity #7 will yield data on changes from this baseline over time. 
Activity #6 will do the same for the Ambrose Channel dredging area. 
Laboratory studies (Activity #5) will relate to findings of field 
surveys not only in RB, but also in the other project areas and in 
related Tasks, such as Biochemical Modeling and the New London dredging­
spoiling survey. 

Number 8, the baseline report on LIS, is a Milestone based on cruises 
completed in 1972 and 1973 (but benthic macrofauna from only the first 
of these cruises). The baseline information will be used to prepare 
publications (Activity #9), while remaining benthic samples are processed 
to extend the baselines and examine their seasonality (Activity #10). 
As in RB, follow-up sampling (Activity #11) and report (Event #12) are 
projected to document long-term behavior of this environment. 

Event #13 will be the issuance of a report based on data gathered in 
1972-1973. Remaining benthic samples taken during this period will be 
processed (Activity #14) to contribute to the milestone report (#19) 
on baseline ecology seaward of the New Jersey shore. Activity #16 
concerns samples gathered during Activity #15; Activity #18 bears the 
same relationship to Activity #17. All the BCT information, as well as 
NJC data, will be pooled in the baseline report on these areas 
(Milestone #19). 

31. TASK OUTPUTS AND BENEFITS 

A. 1) Significant outputs: the reports on the EPA field testing and 
Ambrose Channel areas in RB; baseline and follow-up reports on 
all study areas; and publications on aspects of Task investigations. 

A. 2) Relation to needs and recipients: all of these outputs are directed 
toward providing one or more of the information needs identified 
above (assessing degraded areas, compiling baselines for all areas, 
monitoring for long-term changes and effectiveness of management 
programs, and increasing understanding of the Middle Atlantic's 
marine environment). By addressing these needs, all outputs can 
bEmefit the general public and the pertinent commercial and 
sportfishing interests. 

B. Benefits: These are difficult to quantify. All inshore surveys have 
a sampling density of at least one station per six square miles of 
surface area. Assuming this coverage is satisfactory for baseline 
purposes, then the needs to characterize, monitor and understand the 
benthic portions of the inshore areas will be fully satisified. The 
BCT investigation cannot, of course, give similar coverage for the 
Middle Atlantic Bight; it can i however, answer at least 75% of the same 
needs for the areas expected to receive heaviest impacts from oil­
related activities. BeT data will also be combined with infcrmation 
generated from MESAls inshore and deep water studies to provide more 
extensive coverage of the continental shelf. These integrated data 
will be presented via SYMAP and other data display systems. When this 
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data is added to that of MACFC's Resource Assessment Investigations, 
an understanding of the New York Bight's total environment will be 
possible. 

32. IMPACT OF TASK AUGMENTATION 

A. Current Year - no increases requested. 

B. Budget Year - the requested increase is necessary to process exisiting 
backlog of benthic samples for the RB and LIS projects, and thus to 
complete the existing baseline characterization. The increase is also 
required if long-term follow-up studies are to begin. Without these 
studies, application of present baseline data is of much less value. 
Reimbursible support is expected and will be necessary if present 
BCT samples are to be analyzed and future studies completed. 

C. Budge Year + 1 - same increase required as for BY, since workup of 
existing samples will continue for LIS and long-term surveys will be 
in effect for LIS, RB and BCT. 

33. CRITERIA FOR TASK COMPLETION 

N/A as per instructions. 

34. BACK-UP DOCUMENTATION: 

A. Documentation. 

1) Cited in this TDP: 

Blake, N. J. and H. P. Jeffries. 1971. The structure of an 
experimental infaunal community. J. expo mar. BioI. Ecol. 
6: 1-14. 

Boesch, D. F. 1972. Species diversity of marine macrobenthos 
in the Virginia area. Ches. Sci. 13: 206-211. 

Francis, J. D., and L. Busch. 1973. New York State's Commercial 
Fisheries: Industry and manpower projections. New York's Food 
and Life Sciences Bulletin. No. 28, June 1973. 

Gage, J. 1972. Community structure of the benthos in Scottish 
sea-lochs. I. Introduction and species diversity. Marine 
BioI. 14: 281-297. 

Jensen, A. 1974. Sport fisheries and offshore oil. New York 
Fish and Game Journal 21: 105-116. 

Middle Atlantic Coastal Fisheries Center. Environmental baselines 
in Long Island Sound. Informal Report No. 42. (In preparation) . 
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McGrath, R. A. 1974. Benthic macrofaunal census of Raritan 
Bay - preliminary results. Pa. No. 24, Proc. 3rd Symp. Hudson R. 
Ecol. Mar. 22-23, 1973. Bear Mt., N. Y. Hudson R. Environ. Soc. 

Reish, D. J. 1972. The use of marine invertebrates as indicators 
of varying degrees of marine pollution. In: M. Ruivo, Ed., 
Marine Pollution and Sea Life. Rishing News, Ltd., Surrey, 
England. 

Wilhm, J. L. 1967. Comparison of some diversity indices applied 
to populations of benthic macroinvertebrates in a stream receiving 
organic wastes. J. Water Poll. Con. Fed. 39(10): 1673-1683. 

2) Background materials concerned with pollution and deterioration 
in coastal and estuarine water including Long Island Sound, 
Raritan Bay and the New York Bight: 

Austin, H. M., J. Dickinson and C. Hickey. 1973. An ecological 
study of the ichthyofauna at the Long Island Lighting Company 
(LILCO) Fossil Fuel Power Generating Facility at Northport, 
Long Island, New York, 1972. Prepared for LILCOby the Fisheries 
Oceanography Department of the New York Ocean Science Laboratcry 
(NYOSL). Final Report. Contract No. SR 72-23F. 248 pp. 

Bloom, S., A. Levin, and G. Raines. 1969. Mathematical Simulation 
of Ecosystems. A preliminary model applied to a lotic freshy.7ater 
environment. Battelle Memorial Institute, Columbus, Ohio. 23 pp. 

D!Agostino, ~. D. and W. A. ColgatG. 1973& Infaunal Invertebrates 
in the Near Shore Waters of Long Island Sound. Final Report. 
Contract SR 72-22 (LILCO). 28 pp. 

Dehlinger, P., W. F. Fitzgerald, S. Y. Feng, .D. F. Paskausky, 
R. W. Garvine, and W. F. Bohlen. 1973. A determination of Budgets 

of Heavy Metal Wastes in Long Island Sound. First Annual Report. 
Univ. of Connecticut; submitted to Office of Sea Grant Programs, 
NOAA. 

Federal Water Pollution Control Administration. 1967. Proceedings: \ 
Conference on Pollution of Raritan,Bay and adjacent interstate 
waters, Vols. 1-3. FvlPCA. 

Haskin, H. H. and A. S. Merrill. 1973. Preliminary Report under 
Cooperative Agreement dated June 15, ;972 between National Marine 
Fisheries Service and Rutgers the State University to Conduct 
an Inshore Inventory of Surf Clams along the New Jersey Coast. 
Sandy Hook Laboratory. Unpublished Report. 11 pp. 

Holme, N. and A. McIntyre. 1971. 
benthos. IBP Handbook No. 16. 
Oxford. 334 pp. 
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Jansson, B. and H. Odum. 1972. Ecosystem approach to the 
Baltic problem. Bulletins from the Ecological Research Council, 
Stockholm. 82 pp. 

Marine Sciences Research Center, State University of New York. 
Technical Report Series, Nos. 2-17 concern various investigations 
of Long Island Sound and the nature of dredged wastes. 

National Academy of Sciences. 1970. Wastes Management Concepts 
for the Coastal Zone: Requirements for Research and Investigation. 
NAS, Washington. 126 pp. In particular note chapters 5 
(Biological Effects), 6 (Recommended research and investigation 
for effective coastal wastes management), and 7 (Suggested 
priorities and estimated minimum effort required). 

National Academy of Sciences. 1971. Marine Environmental 
Quality: Suggested Research Programs for Understanding Man's 
Effect on the Oceans. NAS, Washington. 107 pp. In particular 
note chapter 5 (The effects on marine organisms; selecting 
organisms and systems for study, p. 66; importance of a con­
ceptual framework, p. 67). 

National Marine Fisheries Service. 1972. NMFS, Ocean Fisheries 
and Living Marine Resources, Program Memorandum, FY 1974-1978. 

New England River Basins Commission. 
Long Island Sound Regional Study. 
201 pp. 

1971. Plan of Study: 
92 pp. plus Appendix of 

New Jersey Department of Environmental Protection. 1971. Studies 
of the Mullica River - Great Bay Estuary. Misc. Report No. 6M 
(Completion Report for Project 3-78-R-l and 2 under the Corn­
mercail Fisheries Research and Development Act). 62 pp. plus 
numerous figures and tables. One of very few reports on Jersey 
coastal waters. 

Sandy Hook Sport Fisheries Marine Laboratory, NMFS. 1971. Review 
of aquatic resources and hydrographic characteristcs of Raritan, 
Lower New York and Sandy Hook Bays. A Report Prepared for 
Battelle NW. Highlands, 71 pp. 

Sandy Hook Laboratory, NMFS. 1972. The effects of waste disposal 
in the New York Bight. Final Report. 

Sandy Hook Laboratory, NMFS. 1972. Davids Island Phase I: A Short­
term ecological survey of western Long Island. A Report Prepared 
for Battelle NW. Highlands. 33 pp. plus 25 figs. and 65 tables. 

U. S. Envirorwental Protection Agency. 1971. Proceedings Conference 
in the Matter of Pollution of the Interstate Waters of Long 
Island Sound and its Tributaries - Connecticut, New York. 
April 13-14, 1971. New Haven, Ct. 
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\'lestinghouse Electric Corporation. 1972. Final Program Report: 
Program Development Plan for the MESA-New York Bight Regional 
Project. 

B. Related Activities. 

1) Related Tasks: Biochemical Modeling, ~andy Hook); Environmental 
Chemistry and Microbiology (Milford); IEC M&E contaminants analysis, 
Biological Oceanography (Sandy Hook) ; Pathology (Oxford) 
and Biological effects of dredging and spoil disposal, New London, 
Ct. 

2) Related Research: This entire task is directly related to the 
NOAA-MESA Program. Raritan Bay subtask is directly related to 
EPA research in RB and Long Island subtask is responsive to New 
England River Basins Commission and its formal investigations. 

In LIS, the University of Connecticut is conducting work on heavy 
metal budgets, circulation and transport of suspended materials 
under Sea Grant. Yale UniVersity is studying effects of dumping 
dredge spoils from New Haven Harbor. State Univ. of N. Y., Stony 
Brook, and SUNY-Maritime College, Fort Schuyler, N~ Y., are 
investigating circulation phenomena. The New York Ocean Science 
Laboratory, Montauk, N. Y_, is involved in research on water move­
ments, heavy metals in waters and organisms, and effects of power 
plants, all in eastern LIS. 

COE: SONY! NYOSL investigations on effects of spoil disposal, 
Eaton's Neck, LIS. 

USGS cooperative cruises with this Task for BCT survey. 

C. The proposed Task can be carried out within existing legislation. 

1) The proposed Task has no direct impact on the environment, and no 
Environmental Impact Statement is required. 

VESSEL REQUIREMENTS: 

Operations are normally conducted from vessels under 65 feet operated by 
MACFC and scheduled as needed by the Officer-in-Charge. 
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29. STATEMENT OF NEED 
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This task is most directly related to Goal IV, Subgoal A within the 
proposed MBO plan - the determination of environmen·tal changes. 
However, the task contributes also to other goals, particularly 
Subgoal D of Goal II, and indirectly to Goals I and III. In order 
to protect and manage the fisheries for which NMFS is responsible, 
it is imperative that we gain an understanding of the effects of 
pollutants, as they actually exist in the natural environment, on 
living marine resources. For metals, little data is available 
about valence states or solubilities under complex environmental 
conditions, and particularly about the extent of binding or 
chelation to natural or pollution related organic con~ounds. Addi­
tionally, it·is known that a combination of strPBses can produce 
synergistic effects on organisms greater than the additive effects 
of individual challenges to the well-being of ~he animal. In coastal 
and estuarine waters, metal and organic poll·tltaris are often likely 
to exist together, as with sewage sludge and dredge spoil in the 
New York Bight. These areas are among the most naturally productive 
of the marine environments and may servp as nursery grounds for a 
multitude of species, yet they are sUb;;ect to multiple contamination 
sources and, with the advent of offshore drilling, possible additional 
organic pollution. It is in these ~reas as well, that animals are 
exposed to additional stresses, s11rh as salinity or temperature 
gradients that increase the likeJ.tihood of adverse synergistic inte­
actions. This task seeks to de~ermine actual forms of metal-organic 
pollutants, their cycling thr~lgh the marine ecosystem. their effects 
on marine organisms alone an~ in con~iIlation with othe~, possibly, 
synergistic stresses. The Anformation gained from this task can be 
used in managing marine coastal and estuarine ecosystems important 
to sport, commercial, and forage species. Data generated will con­
tribute to other tasks within MACFC and to MESA, and will be of 
particular use to such groups as the Tri-State Planning Commission, 
the New England River Basins Commission, to utilities and the petro­
chemical industry, ~s well as to those concerned with recreational 
and commercial fisheries. 

30. ACTIVITIES PLAN 

This task requires the development of several initially discrete sub­
units including the biochemical and physiological characterization 
of the assay systems, larval culture, environmental sampling, and 
analytical techniques for metals and organics. These subunits will 
then be combined to generate data to construct a quantitative model 
~f effects of organically bound metals on marine animals in the eco­
system. Sampling will be three-dimi~sional with particular emphasis 
on surface layers and on interactions with bottom sediments. Analytical 
techniques for metals will include UV irradiation to distinguish be­
tween organically bound and free ions and pulsed anodic stripping 

polarography, a method sensitive in the parts per billion range and 
having the capability of distingl1ishing binding and valence states. 
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Chromatographic, electrophoretic, and spectrophotometric methods 
will be used for analyzing organics. Equilibrium dialysis, linked 
substrate chromatography, centrifugation and other relevant tech­
niques will be used in conjunction with polarography to determine 
binding interactions of metals and organics. 

Larval rearing will be adapted from methods developed by Costlow 
and Bookhaut at Duke Marine Laboratory with the culture methods 
partially automated. Laboratory investigations of shrimp will be 
undertaken in a system in which several environmental parameters, 
including temperature, light, salinity, oxygen levels and contami­
nant concentrations can be simultaneously controlled. 

Physiological and biochemical parameters to be assayed will be 
chosen on the basis of expected sensitivity to environmental 
influences. Ion transport, being a membrane phenomenon, is par­
ticularly exposed to metal contaminant perturbations; enzymes, 
such as the Na+K+ATPase, and amino acid metabolism, important in 
osmoregulation in marine invertebrates, will be investigated as 
assay systems. Respiration, measured in a Gilson Respirometer, 
growth and molting of larvae are among other parameters on which 
metal-organic contaminant effects will be studied. 

Data from field environmental sampling and analysis, binding studies, 
and assays of effects on organisms, will be used to generate an eco­
system model for the interactions of metals with organics and their 
effects on living marine resources. 

31. TASK OUTPUTS AND BENEFITS 

Significant outputs of this task will be physiological-ecological 
models generated from data of investigations of metal-organic inter­
actions, effects of these combinations on physiological pa:r:'ameters 
of marine organisms, environmental distribution and behavior of 
metal-organic complexes, and effects on animals in the natural envi­
ror~ent. These models will serve the purpose of generalizing the 
data developed from the study, making possible extrapolation to 
other similar conditions. Such models will contribute to an under­
standing of contaminant cycling in marine ecosystems, of effects of 
contaminants on marine life, and of effects of man induced changes 
on marine organisms. Thus these quantitative, mathematical models 
will directly contribute to management of living marine resources 
and will be of particular benefit to user groups identified in 
Block 29. Outputs will also consist of written reports and papers 
for scientific journals. 

32. IMPACT OF TASK AUGMENTATION 

N/A 

33. CRITERIA FOR TASK COMPLETION 
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a) Informal Report No. 4 - MACFC, NMFS: suw~aries of investigations 
within the Center, some of which relate to this task. 

Informal Report No. 5 - MACFC, NMFS: summary report, 1971-72, 
of cooperative contaminant program within the Center. 

Effects of Waste Disposal in the New York Bight: report of 
Sandy Hook Laboratory, t1ACFC, N~~S, to U. S. Army Corps of 
Engineers; indicates extent of heavy metal accumulations in 
waste disposal areas of New York Bight. 

b) Portions of the tasks within MACFC: Impact of Environmental 
Change of New York Bight (MESA); Ecosystems Analysis Coastal 
Ecosystems; and Environmental Effects on Behavior are related 
to the present task. Considerable research on effects of metals 
is being carried out under state, university and private auspices, 
but relatively little involves organically complexed metals. 

c) No additional congressional legislation is required to carry out 
this task; the task can be done vIi thin existing legislation. 

d) No Environmental Impact Statement will be required for this task 
since the task, per se, will not affect the environment. 

e) 'Ine task will :not contribute t.o the Extended Jurisdiction 
initiative. 
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29. STATEMENT OF NEED 
The present Task meets NMFS Objective IV-A-9 and is concerned 

with the effects of man-induced pollution, both chemical and 
microbial, on living marine resources and their environment. As 

examples, microbial species belonging to the genus Clostridium, Aeromonas, Vibrio, 
Yesernia, Gaffkya, Prorocentrum, Gonyaulax, Gymnodinium, and the chemicals, mercury, 
DDT, as well as a wide range of petrochemicals have been identified in regards to 
diseases of the fishery resource, food poisoning outbreaks in man, restricted use 
of the resources and limitations on the use of the marine environment. We must 
determine the presence and persistence of pollutant chemicals and d-jsease-producing 
microbes in the environment, their cycling through food-chain organisms and any 
possible inter-related microbial and chemical effects which act to the detriment 
of the marine animals, their habitat and the use of the resource and environment. 

The National Marine Fisheries Service involvement in this Task relates to its 
responsibility to predict the state and potential of the living fishery resources 
and to improve and wisely manage marine ecosystems. Any limitations, which pollutants 
can effect, of these resources must be reported to the primary beneficiaries, i.e., 
the industry and user groups, including consumers, sportsmen, the general public, 
state and federal agencies, including our Environmental Assessment Division. 

3~. ACTIVITY PLAN 

The activities of the Task are to establish baseline data, both qualitatively 
and quantitatively, on chemical and microbial (aerobic and anaerobic) levels in the 
various elements of the ecosystem (animals, waters, sediments) in the specific 
coastal areas under consideration, and to examine the cycling of man-induced pollu­
tants (microbial and chemical) through the biomass with emphasis on (1) concentra­
tions of microorganisms and toxicants, (2) the influence of pollutants (nutritive and 
chemical) on microbial growth and types, (3) microbial conversion and degradation 
mechanisms of pollutants, and (4) the synergistic effects of microorganisms and 
pollutants on marine animals. Basic to the attainment of the objective is the devel­
opment of sensitive and specific methodology for the rapid and positive identification 
of marine microbes and chemical pollutants. The development of baseline data in the 
environment requires an lS-month cycle of sampling and analysis for specific areas 
in order to determine variations in regards to time and season. Once identified, 
specific areas will be selected for more in-depth investigations using monitoring 
and ~ situ experiments. 

Samples for both microbiological and chemical evaluation will be obtained con­
currently from those areas listed in Item 26, Activities, Events and Milestones. 
The field work will concentrate on those areas that show a potential degradation or 
contamination of the environment, as evidenced by the presence of disease and ab­
normalities in animals, mortalities, unusual sediments, etc. Areas of sampling 
will be included for control purposes. Animals selected as target species from 
the mid-Atlantic area for bacterial and chemical analysis include those cf commer­
cial and sport value, i.e., channeled whelk, flounder, striped bass, lobster, 
bluefish, hake, etc. 
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30. ACTIVITY PLAN (Contd) 

Materials will be examined for trace metals by atomic absorption spectroscopy 
and neutron activation analysis (contractual effort). In-house capability includes 
analysis for As, Ag, Cd, Dr, Cu, Hg, Mn, Ni, Pb and Zn. Potential capability would 
include nine additional elements. Present neutron activation capabilities include 
Ag, Cr} Zn, Sb, Se, Co, Rb, Mn and Hg, with additional capabilities for eight other 
elements plus 10 rare earth metals. Ideally, current metal analysis techniques 
would require the employment of the two complementary techniques of analysis for 
comparative purposes. 

In-house capabilities for analysis of PCBls (polychlorinated biphenyl~ and 
select groups of hydrocarbons will be by gas chromatographic analysis. If funding 
permits, they will be initiated in late FY 75-early FY 76. 

Initial emphasis in our studies will be placed on the members of the Vibrio 
group of bacteria, which are implicated in diseases of fish (fin rot) and shellfish 
(shell erosion), as well as the toxin producing Clostridia. Where necessary dis­
tribution of fecal organisms will be used to outline areas of sewage contamination 
in sediments. The morphologically unique prosthecate bacteria will be used as 
indicators of certain environmental conditions because they are easily identified 
in mixed microbial populations. 

Evidence of previous exposure of marine animals to specific environmental 
bacteria will be examined using serological methods and phage typing. 

In addition to field environmental studies and where needed, support studies 
to establish possible mechanisms will be performed in the laboratory and l!l.0tu. 

The cycling and persistence of selected heavy metals will be examined in marine 
animals after prior exposures to known metal concentrations. 

As select bacterial isolates are obtained from the environment, their phYsio­
logical characteristics will be determined in order to obtain a proper understanding 
of their responses under environmental conditions and their effects on marine animals. 

The later mentioned activities are cooperative efforts with other Task activ­
ities within the Center. 

31. TASK OUTPUTS AND BENEFITS 

(a) Specific Task outputs expected as related to the needs presented will be 
data (qualitative and quantitative) on the types of disease-producing microorganisms, 
heavy metals and other chemical pollutants (PCBls, hydrocarbons, etc.) present in 
the fisheries and the environment in those areas under study. Further information 
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31. TASK OUTPUTS AND BENEFITS (Contd) 

will be developed to determine the ability of the marine animals to survive microbial 
and chemical environmental pollutants and the often subtle effects of these on fishery 
resources. 

(b) The data generated under this Task will be in the form of Center reports, 
publications, and data reports to the user groups. Data from various reports will 
be incorporated into management documents, special atlases and synthesis reports 
which bring the data to bear on specific problems. 

32. IMPACT OF TASK AUGMENTATION 

NA 

33. CRITERIA FOR TASK COMPLETION 

34. BACK-UP DOCUMENTATION 

(a) (1) Center Contaminants Report No.5, 1972, November 26, 1974. 

(2) Distribution of Seven Heavy Metals in Sediments from New York Bight -
Center Report to MESA. 

(3) Coliforms and Metal Concentrations in Sediments from the Atlantic and 
Long Beach Area - New York Bight, January 15-17,1974. Informal Center 
Report No. 22, March 15, 1974 to MESA. 
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BACK-UP DOCUMENTATION (Contd) 

(4) Physiological Response of Cunner to Cadmium. (In press) 

(5) Survey of Mercury Concentrations in North Atlantic Finfish. 
(Submitted to Journal) 

(6) Nondestructive Neutron Activation Analysis of Marine Organisms 
Collected from Ocean Dump Sites of the Middle Eastern United States. 
(Submitted to Journal) 

(7) Mercury Concentrations in Three Species of Fish from North Atlantic 
Offshore Waters. (Review by Center) 

(8) Comparison of Atomic Absorption and Neutron Activation Analyses for 
the Determination of Silver, Chromium, and Zinc in Various Marine 
Organisms. (Review by Center) 

(b) The present Task relates to those in NMFS and other agencies. It does 
not conflict but is complementary with other activities since the Task 
is concerned with· areas of the mid-Atlantic region. 

Cooperation is undertaken with other Tasks of the Ecosystems Investigations 
and Effect of Pollutant Stress Task and Pathobiology Task by providing 
chemical analysis. Coordination is maintained by meetings, site visits, 
literature reviews and cooperative studies. 

(c) Current Task can be performed under current legislation. 

(d) An Environmental Impact Statement will not be required for the current 
Task. 

(e) The Task will not contribute to the Extend Jurisdiction initiative. 
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29. STATEMENT OF NEED 

Included in the long-term, difficult-to-measure, and surely most important 
effects of marine pollutants must be changes in the hereditary material. Like 
radiation, many chemicals can induci harmful mutations. Some marine contaminants, 
as heavy metals~ belong to classes of substances known to be mutagenic, a mutagenic 
action of others can be suspected, and others invite testing of their mutagenicity 
by the seriousness of their widespread occurrence in the marine environment. The 
immediate effects of heteditary, mutagenic changes are lethal mutations, broken 
and rearranged chromosomes, abnormal mitotic cell divisions in somatic and pre­
meiotic tissues and in zygotes and embryos, and finally abnormal meiotic divisions 
in the gonads. These effects lead directly to reduced to near complete sterility, 
reduced fecundity, abnormal zygotes and dead larvae. These effects, in turn, can 
be the bases for carcinogenesis, teratogenesis, and degenerative cellular changes. 
Degenerative cellular changes 9 in turn, lead to a variety of diseases of otherwise 
unclear etiology. In the broad sense mutagenic effects clearly are of central 
importance. 

Initial analyses of the effects of five different heavy metals on shellfish 
have shown already a radiomimetic type of mutagenicity (see FY 74 and 75 Subtask 
Reports on Mutagenic Effects of Pollutants; also manuscripts in preparation). 
Results are supported by already known mutagenic effects of heavy metals on higher 
terrestrial plants, as wei1 as some reports on mamma-is, nricroorganisms ana man. 

In a natural resource as the fisheries, breeding occurs uncontrolled in the 
wild, and is followed by an uncontrollable life history. (Contrast this to the 
farmer carefully selecting the strain of cereal crop he will sow a particular year, 
making a decision as to whether he will spray with this or that insecticide or 
herbicide.). The~e is now relatively no knowledge on mutagenic effects of major 
chemical marine contaminants for species, of commercial fish. There is little, 
often conflicting information on chronic low-dose radiation effects on marine 
species. It is in just such a situation - uncontrolled breeding and no knowledge 
of genetic effects of ubiquitous contaminants - that insidious genetic damage could 
significantly reduce important populations or an entire resource, thereby destroying 
a fishery before the real nature of the damage came to light. Recruitment into the 
fishery would simply be less and less w-ith no obvious explanation until the y'esource 
recovered genetically, or was for all practical purposes destroyed for commercial 
exploitation. How much genetic damage has contributed already to the demise of 
commercial stocks can only be surmised. . 

There is so a need to determine which of the important marine pollutants are 
mutagenic to commercial fish; to know at what level of various mutagenic pollutants 
mutations are increased significantly above background spontaneous occurrences; to 
know how this ultimately affects the resource, industry and finally consumer. 
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29. STATEMENT OF NEED (Contd) 

The commercial fisheries and ultimately the consumer public have a right to 
and NMFS a need for sound scientific assessment of the effects of mutagenic marine 
contaminants on the recruitment of a variety of shellfish and groundfish into our 
commercial fisheries. Deleterious genetic effects of contamin~nts can be damaging 
to both the traditional industry and newly developing aquaculture industry alike. 

The assessment must be broad enough in scope of pollutants studied and of 
sufficient depth to serve as a barometer of probable damage from new classes of 
contaminants or higher concentrations of old ones, and new mixtures of pollutants 
with new synergistic effects. There must be some appraisal of the potential of 
important fishery species to develop genetic resistance to prevailing levels of 
mutagenic contaminants at the same time there is the stress of commercial exploi­
tation or over-exploitation. Also, whether at low levels of chronic exposure 
there is some compensation for lethal gene effects by way of stepped-up gameto­
genesis, or whether genetic damage is enhanced in terms of recruitment by a reduction 
in gametogenesis in the presence of the chronic low-levels of chem"ical mutagens 
existing in the marine environment. There is an additional need to study a variety 
of type species in the food chain since a particularly genetic-sensitive group 
could offset the genetic resistance of a commercial species. 

30. ACTIVITY PLAN 

Genetic tests employed for assaying the mutagenicity of selected contaminants 
will be: (1) a breeding-type test necessitating laboratory spawning and specific 
crosses, the standard dominant lethal test; (2) cytogenetic tests for chromosome 
aberrations; and (3) cytological tests for abnormalities of meiosis~ mitoses, fer­
tilization and cleavage that lead to genetic damage. Tissues and cells employed 
will be: eggs, sperm, zygotes, larvae, gonad primordia, ~permatocytes, oocytes and 
gill tissue. There will be breeding and genetic testing of F3, F4' F5 and F6 animals 
as populations held and bred in specially designed holding tanks land given chronic 
low doses of contaminants). 

Exposures to contaminants will be chronic, low-dose, whole-body type; and 
short-term exposures to the short-lived gametes, zygotes and early embryos. Genetic 
damage will be appraised in the small laboratory-held populations, as well as in 
individuals. All genetic damage so obtained will be related to recruitment into the 
fisheries when wild parent stocks, their spawned gametes, zygotes or embryos are 
exposed in nature to effective levels of a potentially mutagenic marine contaminant. 

Level of damage already sustained by some popUlations of groundfish will be 
appraised by spot-checking samples of eggs taken from the neuston. This will be 
related to body and gonad levels of the contaminant, and past exposure history 
insofar as possible. 
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31. TASK OUTPUTS AND BENEFITS 

Ou tputs 

1. Determination by dominant lethal gene test of the mutagenicity of low-dose 
chronic exposure of adult commercial American oysters and fish to heavy metal and 
pesticide contaminants. Such test data should corroborate cytogenetic test data. 
Relate the lethality of larvae from dominant lethals to recruitment of the oyster 
into the fishery. Significant genetic effects of low-levels of chronic exposure 
should be proved or disclaimed. Levels should be akin to those prevailing in nature 
so that they have predictive value for effects in nature. 

2. Appraisal by cytogenetic methods of the probable genetic damage sustained 
to embryos of commercial molluscs and fish by exposure of their spawned gametes to 
heavy metal and pesticide contaminants, or by chronic exposure of the adult gonad. 
There should be an accumulation of sufficient information to relate loss of experi­
menta 1 zygotes to recrui tment in the wi ld resource or fi shery. 

3. Determination of whether genetic damage is done to the reproductive tissue 
of commercial molluscs, fish and crustaceans by exposure to low levels of contam­
inants during gamet.ogenesis. Sufficient information should be collected to relate 
germ-line mutations affecting sterility, fecundity and zygote and larval viability 
to rec ru i tment in the na tura-l resou rce or fi s hery. 

4 For the first time there will be a genetic study of fish eggs sampled directly 
from the neuston and exposed to the exact combination and levels of pollutants occur­
ring in nature - samples from the heavily polluted New York Bight. Mutation levels 
observed in such eggs _will relate more directly to recruitment than in the case of 
strictly experimental 'material. -

5. Completion of data analyses and two manuscripts on the genetic effects of 
ionizing radiation on the American oyster. Study employed radiation of eggs, sperm, 
and whole-body radiation of juveniles, as well as adults. Appraisal of the general 
radiosensitivity of this commercial species in terms 'of.these experimental findings. 

6. For direct genetic effects of mutagenic marine contaminants on exposed 
gametes - determination of the ameliorative, additive or multiplicative effects of 
heavy metals with one another, with pesticides and with irradiation - on shellf-ish. 
Sufficient information on synergistic genetic effects of mutagenic marine contaminants 
should be obtained to make possible reasonable predictions on effects of contaminant 
combinations in nature on natural marine fish resources. There should, of course, 
be in-depth information of single contaminants first. 
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7. More thorough definition of the genetic effects for shellfish of long­
term, whole-body chronic exposure to chemical contaminants, as opposed to initial 
emphasis on the genetic effects of direct exposure of the genetically-sensitive, 
short-lived gametes, zygotes and embryos. Genetic effects tested will be dominant 
lethal mutations, random cytogenetic damage, arid genetic-related partial sterility. 
These are the important limiting factors in the extent to which wild populations 
may overcome the genetic damage resulting from chronic exposure. There will finally 
be the genetic analysis of Fl' F2 and F3 animals de~eloped from founding stock under 
continuous low-dose exposure to a heavy metal and pesticide from the time of gamete 
primordial mitoses to spawning and ferti"lization. 

8. First determination of whether important commercial shellfish can and will 
or will not through the process of natural selection make themselves genetically re­
sistant to prevailing levels of marine pollutants. Do this by means of experimen-" 
tally treated groups of animals held and bred as populations, instead of as indi­
viduals, and in the presence of specific contaminants. Testing for level of re­
sistance to specific mutagenic marine contaminants would begin in the F3 generation. 
Control populations would also be held similar-IY In especially designed "population" 
trays. Finally~ there should be genetic testing of F4' F5 and F6 generations for 
genetic resistance to the specific contaminants. 

9. Analyses of mutagen 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 "safe" levels for the biota even for acute, short­
term exposures.). Some information should be obtained on the levels of genetic sen­
sitivity to mutagenic marine contaminants along the food chain up to those commer­
cial fish highest in the chain. Information must be sufficient to allow some estimate 
of the ri sk to fi sher'y resources of di fferent contami nant 1 eve 1 s as based on the 
most mutation-susceptible links in the food chain. 

Benefi ts 

The knowledge gained from these studies will, by including genetic parameters 
that affect eventual recruitment, help in assessing the total long-term damage that 
can be caused in a marine ecosystem by the dumping of pollutants into that system. 
This is ultimately of undisputed benefit to the commercial fisheries (traditional 
and aquaculture alike) and consumers. Genetic tests provide an especially sensitive 
means of measuring presence or absence of low-dose effects where these would other­
wise remain questionable. Studies proposed here would determine what levels of 
pollutants do significant genetic damage to be reflected in recruitment itltO the 
fisheries, and also adversely affect costly hatchery production. fv1ulti-species are 
affected - commercial molluscs, fish and crustaceans. 
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Information developed can be applied by NMFS/NOAA and other agencies in 
managing and protecting our living marine resources for which they are responsible. 
They provide support for the review of Environmental Impact Statements and devel­
opment of state/federal management agreements. 

Evidence of mutagenicity of marine contaminants for commercial fish can 
further be passed on to the FDA for checks on mammalian mutagenicity if high body 
levels persist raising questions regarding human consumption providing, of course, 
suitable mammalian tests have not already been made. 

32. IMPACT OF TASK AUGMENTATION 

NA 

33. CRITERIA FOR TASK COMPLETION 

34. BACK-UP DOCUMENTATION 

a) 1. Informal, in-house report by A. Crosby Longwell - Evaluation of the 
mutagenicity of marine contaminants for marine species as affecting 
in-shore and off-shore fisheries. October 1973. 

2. Several research papers from the Milford Genetics Program dealing with 
genetic work that forms a background for studying mutagenic effects of 
certain contaminants on marine species and commercial fish. See bib­
liography of Report li~ted under 1. above. 

3. Longwell, A. Crosby, D. A. Nelson, J. R. MacInnes and A. Calabrese -
Mutageni c effects of hea vy meta 1 s on zygotes of the commerci a 1 f\meri can 
oyster, Crassostre~ virginica. In preparation for publication in a 
scientific journal. 

4. Two manuscripts to be prepared on genetic-damaging effects of lead, 
silver and cadmium on the eggs of shellfish. 

5. Longwell, A. Crosby, S. S. Stiles and J. B. Hughes - Breeding response 
of the commercial American oyster to ionizing radiation. In preparation 
for publication in a scientific journal. 
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34. BACK-UP DOCUMENTATION (Contd) 

6. Longwell, A. Crosby, and S. S. Stiles - Oyster genetics and the probable 
future role of genetics in aquaculture. Ma1aco1ogical Review, 6: 
151-177, 1973. 

7. Longwell, A. Crosby - Some impressions regarding genetics and the 
fisheries of Japan. NMFS Circular 388, pp. 123-133, 1974. Part of 
Proc. of the 1st Meeting of the Aquac~lture Panel of the UJNR, Tokyo, 
Japan, November 1971 - Japan has a mammoth pollution problem. 

8. Informal Report No.3 - Middle Atlantic Coastal Fisheries Center, 
NiVJFS - A proposed five-year study of biological and chemical baselines 
and effects of environmental changes on marine organisms in the New 
York Bight. 

Informal Report No.4 - Middle Atlantic Coastal Fisheries Center, 
NMFS - Investigation Summaries - A summary of research of on-going 
programs within the Middle Atlantic Coastal Fisheries Center. 

NOAA Document - Marine Pollution Monitoring: Strategies for a National 
P,"ogram. 

NSF National Project - IOOE (International O~cade of Ocean Exploration). 

b) Mutagenicity of marine contaminants for marine species as affecting in-shore 
and off-shore fisheries is not currently being pursued by any other group in or 
outside government laboratories except perhaps as isolated projects here and there. 
No other than abo~e cited coherent report has been prepared on the subject. En­
vironmental mutagenesis is, however, a large field in regard to human safety with 
most tests conducted on mammalian systems. The artificial breeding systems of land 
agriculture can protect against untoward effects of environmental mutagens at the 
level of entire industries. A .natural resource as a fishery is by contrast vulner­
able. No doubt, the failure of the marine and fishery fields to research the risk 
of contaminant mutagenicity along with other effects of toxic pollutants results in 
part from the very limited impact any aspect of genetic research has had to date on 
the fisheries. This is, however, bound to change and is, in fact, already changing 
with the advent of aquaculture and the somewhat new field of ecological genetics. 

c) 

d) This Task will have no adverse impact on the environment. Contaminated 
water used in this Task will be waste treated in ~ waste treatment system which has 
been constructed at this facility. 
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34. BACK-UP DOCUMENTATION (Contd) 

e) This Task will contribute to the Extended Jurisdiction initiative re­
garding the impact of marine contaminants on the genetic viability of fish eggs 
with subsequent effects on recruitment. 
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M Publish manu~cript on effects of cadmium on winter 
! flounder. 

A Baseline studies of magnesium-linked changes in metal­
stressed marine crustaceans. 

A Respiratory studies of metal-exposed striped bass using 
cruising-speed respirometers and opercular-electrode 
techni que. . 

M Publish manuscript on effects of cadmium on adult 
striped bass respiration (cruising-speed). 
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GS NAME OF INCUMBENT % OF TIME 
POSITION TITLE 

LEVEL (If no incumbent, enter "Vacant") SPENT ON 
THIS TASK 

FiShery Biologist (Res~) 13/3 002 Anthony Calabrese 100 

Research Chemist 12/7 006 Edith Gould 100 

Research Physiologist 12/1 007 Frederick P. Thurberg 100 

Fishery Biologist (Res.) 9/2 012 Ries S. Collier 100 

Physiologist 9/1 015 Margaret A. Dawson 100 

f!'ishery Bj_ologist (Res.) - 9/2 016 John R. MacInnes 100 

[i'ishery Biologist (Res.) 9/2 017 James E. Miller i 100 

?ishery Biologist (Gen.) 7/2 020 David A. Nelson 100 
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29. STATEMENT OF NEED 

At all levels of both the public and the private sectors, strong concern exists 
that the living marine resources of our estuarine, coastal, and oceanic ecosystems 
are being adversely affected by extensive dumping of untreated wastes and by run-off 
of highly polluted waters. The mechanisms and intensities of such adverse effects are 
largely unknown. Baseline estimates of marine environmental quality cannot be formu­
lated without such knowledge. This concern is not only for marine animals important 
to commercial fisheries and sportfisheries, but also for those animals whose presence 
indicates a healthy environment. Rational resource-oriented water quality standards 
cannot be established and enforced by cooperating federal and state regulatory agencies 
when such knowledge is fragmentary or lacking. 

To ensure that adequate consideration and protection are given to living marine 
resources, it is necessar'y to determine the damaging effects of man-induced environ­
mental perturbations on marine organisms, including finfish, crustaceans and shellfish, 
by establishing the precise levels of pollutants that can cause mortality and sublethal 
physiological damage at all stages in their life history. Perhaps of greater impor­
tance than mortality is the effect of long-term chronic exposure to sublethal (stress) 
levels. Such exposure may limit or alter development, growth, reproduction, metabo­
lism, or other physiological and chemical processes. 

This Task has the capability and the expertise to continue an on-going NMFS 
program in the northeast and to meet the goals and objectives set forth in the Program 
Emphasis Document for FY 1977. The primary objective of this Task is to determine the 
impact of environmental changes in the Middle Atlantic region and specifically responds 
to NMFS Goal IV - Subgoal A, which is to determine the damage effected by man-induced 
environmental changes on the abundance, distribution, and functioning of living marine 
resources, and on the utilization of these resources and their environment. A secondary 
objective of this Task responds to NMFS Goal IV - Subgoal C, which is to assure full 
participation in decision-making related to proposed alterations of the marine environ­
ments as they pertain to living marine (including estuarine), inland commercial, and 
certain anadromous resources and their habitat requirements. Although the objectives 
of this Task are not to prepare and/or review Environmental Impact Statements, Section 
10 and NPDES permit~, coastal zone management projects, federal water development 
projects and Outer Continental Shelf projects, the information collected is essential 
to both their preparation and review by concerned state and federal agencies. 

Using physiological and biochemical techniques, this Task will examine in the 
laboratory a selected group of important animals that are common to the Northeast 
~tlantic, and will determine the effects of contaminants on their normal life functions. 
Results of these experiments will indicate which marine animals may be extremely sen­
sitive to minute amounts of pollutants, and which animals or communities may flourish 
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29. STATEMENT OF NEED (Contd) 

or remain unaffected where specific contaminants are present at trace levels. Achieve­
ment of our Task objectives will enable the National Marine Fisheries Service to ensure 
that adequate consideration and protection are given to living marine resources with 
which it is charged. 

User groups of the information collected in this Task will include those that 
review Environmental Impact Statements, Section 10andNPDES permits and similar related 
projects and those who write such statements. These groups would include the NMFS 
Environmental Assessment Division, the Environmental Protection Agency, Department of 
Interi or, Corps of Eng"j neers, state water resources agenci es, and pri vate industry. 

30. ACTIVITY PLAN 

Depending on the availability of selected marine animals and their life stages, 
tests will be set up during those seasons when an adequate supply of test animals can 
be reasonably anticipated. Animals will be exposed to different levels of contam­
inants in test containers (jars, aquaria, fiberglass tanks) in short-term tests (96 
hours or less) for studies of mortality and physiological effects. For examining 
long-term effects of pollutants on marine life, the ~~ilford labor'atory has developed 
and constructed a facility wherein marine animals can be exposed to contaminants for 
long-term effects in nine different systems at anyone time (see MACFC Informal Report 
#17). Selected animals will be Dlaced in fiberqlass tanks or olass aquaria in this new 
facility, and will receive continuous exposure to the pollutants for one to several 
months in a flow-through system by delivery from proportional diluter's. At appropriate 
time intervals, the exposed animals will be removed and scientists in this Task will 
examine the animal tissues to investigate any physio"logical and biochemical damage 
caused by the pollutant. In addition, various tissues will be provided to scientists 
in other Tasks in this and other laboratories within the MACFC, for study of induced 
histopathological anomalies, lllutagenic effects, immunological response, and chemical 
uptake. 

For studies of the effects of metals on embryos and larvae of molluscs and crus­
taceans, adult animals will be induced to spavm in the laboratory either naturally or 
through various means of stimulation. The embryos or larvae will be collected and 
exposed in a system des'igned for the particular animal involved. In the case of 
molluscan embryos we will determine the number that develop into normal larvae 48 hOU1"S 
from hatching. The larvae will be set up for 10-20 days and survival and growth will 
be determined. With larval crustaceans we will determine the effects of metals on 
survival and molting and whether any abnormal development occurs. Although these tests 
are rather straightforward, they are most tedious and time-consuming and will continue 
for two to three years. 
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30. ACTIVITY PLAN (Contd) 

For this Task, physiological studies will center on oxygen consumption of whole 
animals and isolated tissues as an indicator of sublethal stress. This will involve 
such instrumentation as Gilson and cruising-speed respirometers, including the use 
of implanted electrodes, as well as ultra-microrespirometers for egg and larval work. 
Studies will also include osmoregulatory functions, which reflect the effects of heavy 
metals on the ability of estuarine animals to adjust to changing salinities. A variety 
of neuromuscular studies (including cardiac) will both support these investigations and 
broaden the scope of the Physiological Effects Subtask. 

For biochemical examination of tissues, a recording spectrophotometer will be 
used in the study of enzyme kinetics, to discover how and whether these are altered 
in animals exposed to sublethal concentrations of heavy metals. Particular attention 
will be given to (1) changes in the biochemical capacity to mobilize energy and physio­
logical defenses, as observed in certain enzymes of nitrogen metabolism, and (2) sen­
sitive magnesium-linked enzyme activities that reflect cation-induced perturbations. 
Polyacrylamide electrophoresis will be used to determine any change in serum protein 
patterns, especially in the area of haptoglobins, which complex and transport heavy 
metals. All biochemical observations will be interpreted in the light of physiological 
findings, and coordinated to present a whole picture of metal-stressed marine animals. 

31. TASK OUTPUTS AND BENEFITS 

The significant output of this Task is the determination of physiological and 
biochemical effects of heavy metals on marine organisms. Special emphasis will be 
placed on the effects of silver, cadmium, and mercury on the commercially and recrea­
tionally more important finfish, crustaceans, and shellfish species of the Northeast 
~tlantic. Animals of particular interest and importance are the American lobster 
(Homarus americanus), striped bass (Marone saxatilis), winter flounder (Pseudo leuro­
}ectes_ americanus), cunner (IautJ2.9.Q]abrus adspersus), blue crab (Callinectes sapidus ) 
~me}"ican oysterTCrassostrea virginica), hard clam U~ercenaria mercenaria) ,and surf 
:lam (Spisula soli~issima). This Task will determine the lethal effects of metals, 
individually and in combination, on the embryonic and larval stages of some mollus~s 
ind crustaceans in ~hort-term exposures. We will also determine the long-term sublethal 
~ffects of exposure of several metals on the juvenile and adult stages of molluscs, 
:rustaceans, and finfish in chronic exposure systems. We will define the physiological 
lnd biochemical pathways· affected and relate them to the metabolic disorders that result 
in death or permanent damage to the living animals. These studies will be conducted 
in cooperation with scientists fromfue Sandy Hook and Oxford laboratories of the Middle 
\tlantic Coastal Fisheries Center, and with scientists from local universities. 
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31. TASK OUTPUTS AND BENEFITS (Contd) 

The data collected will be reported in various ways. The Middle Atlantic Coastal 
Fisheries Center's Informal Report Series will be used to disseminate information 
quickly to in-house sources prior to final publication in the scientific literature 
(see attached list of publications). The collected information will also be dissemi­
nated through regularly scheduled, as well as frequent informal meetings of MACFC 
personnel with other NMFS staff. Such meetings will also serve to generate critical 
discussion ofon~oing research. All of the studies completed in this Task were de­
signed to collect information on the effects of environmental changes on living marine 
resources (see attached list of publications), and will be made available to the En-
vironmental Assessment Division of NMFS. . 

Armed with the necessary scientific background information collected by this Task, 
Regional Environmental Assessment Division personnel can suitably review and evaluate 
Environmental Impact Statements and Section 10 and NPDES permits. Equally important, 
baseline data are essential in the preparation of these same documents designed to lead 
to maximal protection and conservation of the marine resources for which NMFS and NOAA 
are ultimately responsible. This information should also be made available to other 
federal and state natural resource agencies concerned with the management and protection 
of our living marine resources. 
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SCIENTIFIC PAPERS PUBLISHED OR ACCEPTED FOR PUBLICATION 
CY 1973 TO PRESENT 

B log a s 1 a w ski, W. J., F. P. T h u r berg, and t1. A. D a w son (1 973 ) 
Ozone inactivation of a Gymnodinium breve toxin. Water Research, 7(11): 1701-1703. 

Calabrese, A., R. S. Collier, D. A. Nelson, and J. R. MacInnes (1973) 
The toxicity of heavy metals to embryos of the American oyster, Crassostrea 
yirginica. Mar. Bio1., 18(3): 162-166. 

Calabrese, A., and D. A. Nelson (1974) 
Inhibition of embryonic development of the hard clam, Mercenaria mercenaria, by 
heavy metals. Bull. Environ. Contam. Toxico1., 11(1): 92-97. 

Collier, R. S., J. E. Miller, M. A. Dawson, and F. P. Thurberg (1973) 
Physiological response of the mud crab, Eurypanopeus depressu~ to cadmium. 
Bull. Environ. Contam. Toxicol., 10(6): 378-382. 

Gould, E. (1973) 
Report on a collaborative study: Malic enzymography of the American oyster, 
Crassostrea virqinica. J. Assoc. Off. Analyt. Chemists, 56(3): 541-543. 

MacInnes, J. R., and F. P. Thurberg (1973) 
Effects of metals on the behaviour and oxygen consumption of the mud snail. 
t~ar. Poll. Bull., 4: 185-186. 

Thurberg 5 F. P., M. A. Dawson, and R. S. Collier (1973) 
Effects of copper and cadmium on osmoregulation and oxygen consumption in two 
species of estuarine crabs. Mar. Biol., 23: 171-175. 

B10gos1awski, W. J., F. P. Thurberg, M. A. Dawson, and M. Beckage 
Field studies on ozone inactivation of a Gymnodinium breve toxin. Environmental 
Letters. (I n Press) 

Butler, P. A., E. Berry, W. P. Breese, A. Calabrese, J. I. Lowe, G. E. Morrison, 
and H. van der Schalie. 
Contribution to the Development of Acute and Long-term Standard Bioassay Methods 
for the Fourteenth Edition of Standard rljethods for the Analysis of Water and 
Wastewater. (In Press) 

Calabrese, A., R. S. Collier, and J. E. Miller 
Physiological response of the cunner, Tautogolabrus adspersus, to cadmium. 
I. Introduction and experimental design. Submitted as a Special Scientific 
Report-Fisheries. (In Press) 
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Calabrese, A., R. Domenowska, D. Hansen, D. E. Hoss, and D. J. Wildish 
Tentative methods for studies of the effects of dredge spoil on macro-organisms. 
In: Handbook of methods for monitoring the effects of dredging and disposal in 
the marine environment. Handbook to be published by the Marine Technology 
Society. (In Press) 

Calabrese, A., and E. W. Rhodes 
Culture of r·~. lateralis and f. fornicata embryos and larvae for studies of 
pollution effects. To be published in a special symposium on Marine Invertebrate 
Larvae by Thalassia Jugoslavica. (In Press) 

Gould, E., and J. Karolus 
Physiological response of the cunner~ Tautogolabrus adspersus, to cadmium. 
V. Observations on the biochemistry. Submitted as a Special Scientific Report­
Fisheries. (In Press) 

)auley, G. B., fv1. W. Newman, and E. Gould 
Serum changes in the blue crab, Callinectes sapidus, associated with Paramoeba 
perniciosa, the causative agent of gray crab disease. To be published by SSR-F 
as part of Symposium. (In Press) 

rhurberg, F. P., A. Calabrese~ and M. A. Dawson 
The effects of silver on oxygen consumption of bivalves at various salinities. 
To be published in a special symposium on pollution and the physiology of marine 
animals. (In Press) 

-hurberg, F. P., and M. A. Dawson 
Physiological response of the cunner, Tautogolabrus adspersus, to cadmium. 
III. Changes in osmoregulation and oxygen consumption. Submitted as a Special 
Scientific Report-Fisheries. (In Press) 
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a) 1. Informal Report No.3 - Middle Atlantic Coastal Fisheries Center, NMFS -
A proposed five-year study of biological and chemical baselines and effects 
of environmental changes on marine organisms in the New York Bight. This 
report describes the need for studies on the effect of man-made pertur­
bations on the environment. 

2. Informal Report No.4 - Middle Atlantic Coastal Fisheries Center, NMFS -
Investigation Summaries - A summary of research in on-going programs 
within the Middle Atlantic Coastal Fisheries Center. This document 
describes the program emphasis of the MACFC and the coordination be­
tween Tasks. 

3. Informal Report No. S - ~1iddle Atlantic Coastal Fisheries Center, M\1FS -
Cooperative study of contaminants in the coastal environment and their 
effects on living marine resources: Summary Report, 1971-'1972. This 
report describes some of the findings of the MACFC contaminant program. 

4. Informal Report No. 17 - Middle Atlantic Coastal Fisheries Center, NMFS -
The acute and chronic exposure facility: r~ilford Laboratory, Experimental 
Biology Investigations. This document describes exposure facilities 
developed at the Milford laboratory. 

5. Informal Report No. 26 - Middle Atlantic Coastal Fisheries Center, NMFS -
A multilaboratory cooperative study of contaminants in the coastal en­
vironment and their effects on living marine resources: Summaty report 
of operations from May 1, 1972 to December 31, J973. This report sum­
marizes contaminant studies of the MACFC. 

6. Research Needs - National Technical Advisory Committee on Water Quality 
Criteria - Federal Water Pollution Control Administration. This document 
describes the research projects necessary to determine the effect of man­
induced changes in the environment. 

7. Research Needs in Water Quality Criteria 1972. National Academy of Sciences. ~ 
Thi s report descri bes the research necessary to determi ne the effect of " 
man-induced changes in the environment. 
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:4. BACK-UP OOCU~1ENTATION (Contd) 

8. NOAA Document - "Marine Pollution tfl.onitoring: Strategies for a National 
Program ll

• This report describes the need for studying the effects of 
alterations to ecosystems. 

9. National Science Foundation Project - rOOE (International Decade of Ocean 
Exploration). This report describes some of the on-going research spon­
sored by NSF regarding the effects of pollutants on ecosystems. 

b) Related NMFS Tasks are being conducted at Tiburon, Beaufort) Seattle and 
,41aska: 

1. Effects of petroleum on finfish (Tiburon) 

2. Effects of petroleum on finfish and crustaceans (Alaska) 

3. Effects of metals, petroleum, PCBls on finfish (Seattle) 

4. Effects of trace metals and thermal pollution on aquatic organisms 
(Beaufort) 

Other federal research related to this Task is being conducted by the Environ­
ental Protection Agency both in-house and by contract. The National Science Foundation 
s sponsoring related projects through its rOOE Project. Sea Grant is also supporting 
elated research. The research sponsored by the above agencies is too diverse to make 
ention of here. 

c) No additional Congressional legislation is required. 

d) This TOP will not have an effect on the environment. Proper waste treatment 
methods are adhered to prior to disposal of any contaminating material. 

e) This TOP will not contribute to Extended Jurisdiction initiative. 
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agement Fund) for the FlvfC. 
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B C D BY TARGET BY + t INC. 

. TASK NUMBER 6. TASK TITLE 

8817Pl Comparative Pathobiology 

.• ORGANi ZATION CODE 8. ORGANIZATION TITLE (Responsible for execution of this task) 9. PRINCIPAL LOCATlON 

FB6400 Pathobiology Investigations, MACFC Oxford' MD. 
City I Stat-:-l 
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24. OF FI CI AL PREPARIN G REPORT (Signature) 

A~ron Rosenfield 
D~rector of Investigation 
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9.8 
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% OF TIME 
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THIS TASK 

>--

Fishery Biologist (Res. Admin. ) 14/5 Rosenfield, Aaron 80 

[~ Clerk Stenographer 4/3 Wheatly, Nadine 25 

Fishery Biologist (Res. ) 12/4 Farley, C. Austin 

I - Biologi.st 12/3 Johnson, Phyllis T . 

100 

100 

. . 

( Fishery Biologist (Res. ) 11/4 Newman, Martin W. 100 

! 
Fishery Biologist (Gen. ) ~ 7/2 Kern, Frederick G. III 100 

J Biological Laboratory Technician 6/4 Smith Cecelia s. 
r- (Fish. ) 

100 

~ -

Biological Laboratory Technician 5/3 Wright, Dorothy H. 
(Microbiology) 

100 
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FB6400 - Pathobiology Investigations - Comparative Pathobiology - FY 1977 

29. Statement of Need 

Until recently, the role of disease in the ecology of marine poikilotherms has 
been virtually ignored. Information is still woefully inadequate of how disease 
operates in aquatic environments. Yet, disease and parasite induced mortalities 
are paramount factors limiting the abundance of marine fish, crustaceans, and 
mollusks. Furthermore, mass mortalities of aquatic animals grown under intensive 
culture conditions are often a consequence of disease. The indiscriminate 
transfer of marine organisms from one location to another without regard to the 
disease entities they harbor is a particularly dangerous practice, the importance 
of which has not been adequately recognized. Consequently, adequate knowledge of 
disease whether infectious, nutritional, genetic, or environmentally induced is 
essential and application of this knowledge is fundamental for successful management 
of fishery resources. The primary recipients of the services produced by the task 
are industry,the states, and the general public. 

30. Activity 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 essentially 
observational approach, the presence of microscopic parasites is determined and 
the apparent histopathology described. When deemed necessary, histochemical 
techniques and electron microscopy are utilized. 

31. Task Outputs and Benefits 

1. Outputs 

A. Establish a national diagnostic laboratory to identify, classify, 
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. 

B. Develop histological and histochemical techniques appropriate for 
the diagnosis of disease in estuarine and marine fish, crustaceans, and mollusks. 
The approximate duration of the task would be 5 years. 

C. Develop electron microscope techniques permitting the study of 
cellular ultrastructure in estuarine and marine fish and shellfish. The approximate 
duration of the task would be 5 years. 
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2. Benefits 

Accomplishment of task objectives both 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. This 
information is needed for the rational, long-term exploitation of natural resoutces. 
Disease diagnosis will play an increasingly important role in abating the promiscuous 
domestic transfer and foreign importation of exotic species. In aquaculture, the 
output could provide the means for controlling disease, an almost universal limiting 
factor. 

32. Impact of Task Augmentation 

No potential increase ~nticipated. Level funding d~creases output and ability to 
respond to industry and state needs. 

33. Criteria for Task Completion 

34. Back-up Documentation 

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 Law 92-500 Title I - Research and Related Programs 
(amendment of Federal Water Pollution Control Act). 

3. Public Laws of the State of Maine relating to sea and shore 
fisheries (importation of marine species). 
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4. Lacey Act Title 18, ~~endments (transportation, importation, animals, 
birds, fish, plants i.n violation of State, National, foreign laws). 

5. H.R. 695, 92nd Congress (protection fish resources). 

6. S. 2764, 92nd Congress (fish disease control). 

7. H.R. 6861, 92nd Congress (advance scientific knowledge 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, 
NMFS, NO.D.A, U. S. Department of Conrrnerc:e. 

B. Cooperative Investigations with Milford and Sandy Hook Laboratories I Sta.te, 
Federal and University investigations and foreign governments. 

C. None 
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TOP Number: MAC-017-77-1E-A-

FB6400 - Pathobiology Investigations - Disease and Environmental Stress - FY 77 

29. Statement of Need 

Susceptibility of aquatic poikilotherms to disease is directly influenced by 
environmental factors and biotic and abiotic stresses. There are no ways of 
knowing what stresses are significant in limiting population size, viability, 
and behavior, without studying the direct and interrelated effects on the animals 
themselves. The fishing industry, both commercial and recreational, requires 
research support both short and long term to provide real information for under­
standing and controlling mass mortalities and the causes of diseases in marine 
animals. This support should include studies of disease as it: 1) limits the 
abundance of feral mollusks, crustaceans, and fish; 2) limits the intensive 
artificial culture and transfer of marine animals in aquaculture; and 3) is a 
consequence of the man-induced degradation of aquatic environments. Experimental 
research to test and/or substantiate hypotheses is a necessary requisite to the 
primarily observational initially diagnostic study of disease. The primary recipients 
of the services produced by the task are industry, the states, and the general public. 

30. Activity Plan 

The approach to be used in achieving the task objective is primarily experimental 
and involves the disciplines of bacteriology, parasitology, and virology. On the 
ba sis 0 fin i t i a 1 his to log i ca 1 fin din 9 s, at t em p t s are mad e to c u "' tu rea nd ide n t i f y 
microbial dgents suspected of being the pJthogens responsible for the observed 
pathology. Subsequent to successful culture of a potential pathogen 9 experimental 
studies are conducted under appropriate laboratory conditions to confirm the 
virulence of the pathogen for the susceptible host to determine the nature of the 
host's response. 

31. Task Outputs and Benefi ts 

1. Outputs 

A. Establish a national diagnostic laboratory to identify, classify, 
and describe infectious and noninfectious diseases of marine feral and cultured 
fish and shellfish. This objective is a continuing process and, as such, has 
not finite termin~tion. 

B. Apply microbiological (bacteriological, virological) procedures to 
the study of disease and mortality in marine fish, crustaceans, and mollusks. 
The approximate duration of this task would be from 5-10 years. 

C. Develop immunological 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. 
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D. Utilize available techniques in quantitative and qualitative bio­
chemistry to assess the physiological condition of marine fish) crustaceans, and 
mollusks. Develop appropriate biochemical techniques where available ones are 
not suitable. The appropriate duration of this task would be from 5-10 years.· 

Criteria for task termination fo the above would be the proven utility of a 
particular procedure for the objective in question. 

2. Benefits 

Accomplishment of task objectives both 1) establishes causes of disease 
and mortality and 2) defines the impact of environmental stress on marine fish, 
crustaceans, and mollusks. The information obtained is necessary for the rational, 
long-term exploitation of natural resources. 

32. Impact of Task Augmentation 

No potential increase anticipated. Level funding barely adequate to successfully 
complete obligations. 

33. Criteria for Task Completion 
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34. Ba.ck-up Documentation 

A. 1. Public Law 92-583 Title III - Management of the Coastal Zone 
(fish and shellfish harvesting, habitat destruction, dernill1ds 
of coastal zone). 

2. Public La.w 92-500 Title I - Research and Related Programs 
(amendment to Federal Water Pollution Control Act). 

3. Public Laws of the State of Maine relating to sea and shore 
fisheries (importation of marine species). 

4. Lacey Act Title 18, Amendments (transportation, i~~ortationf 
animals, birds, fish, plants in violation of State, National, 
foreign laws) 0 

5. H.R. 695, 92nd Congress (protection fish resources). 

6. S. 2764, 92nd Congress (fish disease control). 

7. H.R. 6861, 92nd Congress (advance scientific knowledge fish 
diseases and relation to pollution) . 

8. Public Law 92-532 - Ocean Dumping Act~ 

9. Informal Reports #1, B', 4, Middle Atlantic Coastal Fisheries 
Center, NMFS, NOAA, U. S. Department of Congress. 

B. Cooperative Research Programs with other NOAA, NMFS and Center Units, 
State, Federal, University Investigators. 

C. None 

D. None 
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POSITION TITLE 

Subtask # MAC-024-4 
Sandy Hook Laboratory - FB6l00 

Administrative Assistant 
Adm. Clerk 
Adm. Clerk 
Accts. Maint. Clerk 
Clerk-typist 
Foreman I, Cabinet Maker 
Cabinet Maker 
Maintenanceman 
Laborer-Maintenanceman 
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Oxford Laboratory 
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,WGll/04 Lauer, Edward F. 

WGC 8/04 Mellish, Arthur G. 
W!bC 4/04 Adams, Solomon 
WGC 9/04 Rosenberg, Pe,ter 

6/3 Lang, Helen S. 

7/11 Trafford, Mabel 

11/3 
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FishIer, Henry 
King, Edward 
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The perforn1ance of successful research requires a host of support 
services, each of which facilitates the perforn1ance of one or nlore 
a spects of the re search. The Middle Atlantic C oa stal Fi she rie s 

Center, conlposed of three geographically separated facilities, each 
with Center-integrated missions but with differing research skills 

and support needs, poses special problems in adn1inistration, ADP 
and library support, in custodial and maintenance service s and in 
general research supervision. 

The concept of a Task, i. e., the initiation and cOn1pletion of a 
research problen1, in1plies that the ancillary services necessary 
to cOn1plete the work will be made available. 

31 - TASK OUTPUTS 

1. Long-Ra~~ 

a. To facilitate the attainment of research objectives though 
relieving researchers of responsibilities for (1) administrative 

functions (personnel, procurenlent, finances, ADP, accounting, 
etc.), (2) library services, (3) facility nlaintenance and 
eq!llpment repair; (4) custodial help: and (5) overall. research 

supervision, guidance and integration. 

b. Criteria for Task termination are not quantifiable; size of 
support group detern1ined by Task definitions. Support needs 

will continue as long as facility is active in research. Mix of 
support needs and personnel will be evaluated annually to assure 
maximum responsiveness to needs of researchers. 

2. Short-tern"! 

a o Provides executive nl.anagenlent and direction for the principal 
investigations teams of the Middle Atlantic Coastal Fisheri.es 

Center. Serve as focal point for planning, reprogramming, 
budget developnl.ent and utilization of Center personnel, funds, 

data management, physical facilities, supplies: and equiplTIent. 
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b. Adrninistrative personnel are assigned to the Center and 
to each of three geographically separated research 
facilities to provide a variety of adrninistrative services 
in personnel, property, travel, and facility management. 

c. They also assist the Director of Investigations and Officer­
In-Charge of the facilities to insure that required records 
are maintained and that policies, regulations, and pro­
cedures of the Center and higher authority are being 
complied with. 

d. Provide equipment repair and maintenance service as well 
as technical illustrational and reproductive services to the 
staffs at the three Center facilities. Provide for electrical 
and electronic trouble - shooting needs and pe riodic tune - up 
services to all scientific equiprnent and built-in facility 
services. In concert with authors, prepare realistic drawings 
of all stages in the life history of living marine organisrns 
and graphs of scientific findings. 

32 - BENEFITS 

The manifold administrative, custodial, maintenance and other 
technical support activities, if not handled by the support staff, 
would, if they were capable of doing theITI, have to be done by the 
research staff - to the detrinlent of their progress in research. 
Research supervision and guidance is necessary to integrate and 
coordinate disparate research activities at the three geographically 
separate research facilities. 

Benefits (outputs) are indirect but, inasmuch as the completion of 
separate Ta sks is fac ilitate d, the benefits de rived frorn such 
Tasks also apply to the Support Task. 
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The increased fishing pressures, both foreign and domestic, and the 
apparent diminution of suitable spavming and nursery grounds have combined 
to jeopardize our coastal fishery resources to the extent that some are 
on the brink of being depleted. Unfortuna-tely, our knowledge of coastal 
fishes is inadequate for recon~ending ilrunediate and sound management 
policies. \\Te 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 sport 
fishel."Y resources. It is essenti.al that the assesm.ment of fishery stocks 
along the Atlantic coast and adjacent es-tuaries be augmented in order that 
proper management policies can be established to save these important 
marine resources. To acquire the scieu,tific and technical base to construct 
sound management policies, we must obtain information about :l1iving marine 
resources that will permit meaningful predictions of dis·tribut:ion f 
abundance, conditions, and availability of these resources. Primary 
recipients of this information include: 

ICNAF 
ASMFC 
Corunercial fisheries 
Sport fisheries 
Scientific cOlJununity user groups_ 

a) State conservation agencies 
b) pollution investigations 
c) private research organizations 
d) university researchers 

30 - ACTIVreIES PLAN 

Six cruises (beginning in FY 72) were planned to study diurnal activities 
of young fishes. Collections from these cruises will contain young of 
the most important commercial and recreational fishes that spawn in the 
bight. Of t..~e 10 most important coastal species in terms of total combined 
sport and corrnnercial catch betv.:een New York 2,nd Cape Hatteras, only Atlantic 
mackerel and possibly bluefish are not dependent on the shallow coastal 
areas. The other species depend on the subtidal zone for spawning and/or 
nursery areas, and even young bluefish and mackerel utilize this area for 
foraging to some extent. 

We will conduct spring and fall coastal surveys to monitor Fluctuations 
in abundance and distribution of young fishes in conjunction with ongoing 
finfish assessment surveys. Plankton collections will be taken at pre­
selected stations in the Middle Atlantic Bight, chosen on the basis of 
previous cruises designed to study the seasonal distribution of fish eggs 
and larvae. We will record concomitant measurements of the marine environment 
on the above cruises and subsequently incorporate pertinent physical data 
from other sources to establish norms and ranges of variability. These data 
will be integrated with all available biological data to evaluate the role 
of the environment in terms of its effect on larval transport, geographic 
distribution, year-class success and, ultimately, to establish the actual 
role of the coastal zone in the early life history of economically 
important fishes. 
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We '\'1i11 continue to utilize ADP to investigate the relation of inter­
specific distributions of fishes and to relate t.heir distributions to 
several environmental parameters, and to 11".aintain a current data 
manag-ement system, providing outputs to various user groups. 

From :F'Y 75 - 77 we plan to: 

1) In conjunction with coastal finfish assessment. task f 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 select.ed species of ichthyoplankton of major importance to 
commercial and recreational fisheries. 

3) Provide in forma tion summarizing resul ~:s and interpretations of 
historiC3al ichthyoplankton collections of selected species. 

31 - TASK OUTPUTS 

a) Emphasizing those species that are fOlmd nearshore, fieldwork during 
the next 3 to 5 years will center around: a) continued investigations 
of the diurnal activities of young plankt.onic fishes to acquire 
an understanding of their associations with such environmental 
parameters as phot.-.operiod, depth, temperature I salinity, and seasonal 
thermocline, and to estima.te their dispersion rates on the basis of 
known coastal circulation; b) S1,.J.rveys of selee·ted coastal a.reas, 

determine their distribution in coastal waters f to a-ttempt to 
correlate fluctuations in abundance and distribution with hydrographic 
featu.res, and to learn more abou·t environmental needs of specific 
fishesG 

We will continue ·to produce and maintain a data management system 
adequate to acquire, process, and store information needed to support 
resource assessment research; provide outputs from the data bank to 
various users, including industry, sportsmen, population and environ­
mental an.alysts, other NMF'S research groups f and management and 
regulatory bodies; and adopt additional, new, and more efficient 
sampling gear, provided correction factors can be determined for 
our entire data series. 

We will opE'.!rate ,'lith standard gear (as adapted for Survey I operations) 
over enough years so that normal fluctuations and cycles in abundance 
and distribution of tile species and also fluctuations in the natural 
environment of L"'ese species can be ascertained. This information 
is essential to determine the causes of popUlation fluctuations or 
declineso 
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b) Provide a data base for annual and long-tenn assessments of the 
distribu"tion 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 waters. 

Provide better understanding of resources and factors affecting them 
by comparing known aquatic circulation patterns with diurnal 
activities of larval fishes and interpreting the results to effects 
on larval transport and the distribution of juvenile stages. 

Improve assessment capabilities by understanding diel movements 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 resources by increasing knowledge of relation between fishery 
resources and several environmental parameters. 

Develop specialized information to support policy decisions concerning 
the impact of man-induced environmental changes on marine resource 
populations. 

Provide data on vlhich to base management decisi.ons involving- user groups 
and national interests by showing seasonal and spat.ial importance of 
marine environment to we.ll being of commercial and recreational fishes 6 

32 - IMPACT OF Tl\SK AUGHENTATION 

No anticipated increases. 

33 - CRITERIA FOR TASK COMPLETION 

34 - BACKUP DOCUMENTATION 

a. Hempel, Go 1965. On the importance of larval survival for the 
popula"tion dynamics of marine food fish. CF.LCOPI Reports I Vol ~ X 
pp. 13-23. 

Ahlstrom, E. H. 1965. Kinds and abundance of fishes in the 
California Current Region based on egg and larval surveys. CALCOPI 
Reports, Volo X. pp. 31-52. 

Walford, L. P.. 1955. New directions in fishery research. Deep Sea 
Research. Supple to Vol. 3. pp. 471-473. 

Smith, vJ. G. 1973. The distribution of summer flounder, Paralichthys 
de~tatus, eggs and larvae on the continen"tal shelf betwe.en Cape Cod 
and Cape Lookout, 1965-66. Fish. Bull. 71(2): 527-548. 
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Kendall, A. W. 1 lJr. 1972. Description of bl.ack sea bass I 
Ce!lt.:E9J?ri.~t.is stria.!:a. (Linnaeus) larvae and their occurrences 
north of Cape Lookout, North Carolina, in 1966. Fish. Bull. 
70(4): 1243-60. 

Richards, S. W. rand A. ~h7. Kendall, Jr. 1973. Distribut.ion 
of sand lance, Arnm<2..(~ytes sp. f larvae on the continental shelf 
from Cape Cod i:o Cape HaJcteras from R. V. Do~iE.. surveys in 
1966. Fish. Bull. 71 (2): 371--386. . 

Fahay, M~ P. 1974. Occurrence of silver hake, Merluccius :e?-li~aris, 
e9"9"s and larvae along the JI'1iddle Atlantic continental shelf during' 
1966. Fish. Bull. 72(3): 813-834. 

Fahay I' M. P. An annotated list of postlarva.e and juvenile fishes 
captured v.;ri th surface-towed meter net i.n the South Atlantic Bight 
bet\-Jeen Hay 1967 and February 1968" (in press - SSR-F) 

Smi·thl' W. G., J. D. Siblmka, and A. v-lells. Seasonal distribui:ions 
of larval flatfishes (Pleuronect.iformes) on the continental shelf 
be"cvveen Cape Cod, r1assachuse·tts r and Cape Lookout, North Carolina, 
1965-66. (NOAA 11echnica1 Report SSR-F -- in press) 

b. Related research 
CoasJcal finfish assessment, l'1.A.CFC 
MESA 

NMF'S, Beaufort, No C. -- advect.ive mechanisms responsible for 
the seasonal influx of larval menhadE-)n in Ons10\1 Bay 

I.ong Island Sound bent:hic s·tudies, t-1ACFC 

Ichthyo;togica1 Associates _.- ichthyoplankt.on studies of southern. 
New Jersey estuaries 

Boyce 1~hompson Institute for Plant Research, Inc" -- ichthyoplankton 
studies of the lower Hudson River 

c. N/A 

d. Data on larval fish distribu.tion and density is important evidence 
to l:Je used in determining fishery impact regarding extended 
jurisdiction responsibilities. 
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A Macrofauna - apex - work up. 
E Annual Report t.o MESA Office. 
E Historical - reconnaissance report. 
E SYM.L1Ps - apex - macrofa'una ,. 
A Monitor apex - macrofauna. 
A Sampling macrofauna - Bight; exclusive of apex. 
A Work up macrofauna - Blght. 
E SYMAPs .- Bight - macrofauna. 
M Report macrofauna (final, on apexi Preliminary on 

Bight) . 
o A Final Report - macrofauna - Bight. 
1 A Sampling Raritan Bay - phytoplankton. 
2 A Work up Raritan Bay - phytoplankton. 
3 E SYMAPs - Raritan Bay - phytoplankton. 
4 M Report - Raritan Bay - phytoplankton. 
51 A I Sampli ncr - Pari L.an Bay - respirat_ion (wat".Rr co] 'Umn) -
6 A Work up - Raritan Bay - respiration (water colwnn). 

7 E SYIVlAPs .- Raritan Ba.y - respiration (\"a·ter column). 
8 M R.eport - Raritan Ba.y - respirat.:ion (water colunm). 
9 A Oxygen consw~ption - apex - sampling. 
o A Work up oxygen consumption - apex. 
1 E SY.lVlAPx -- oxygen consumption - apex. 
2 M Report - oxygen consumption - apex. 
3 A .Monitor oxygen consumption - apex. 
4 A Oxygen consumption - Bight - sampling. 
5 A Work up - oxygen consumption - Bight. 
S E SYJ:.1APs oxyg-en conswnption - Big-ht. 
7 M Report - oxygen consumption .- Bight. 
8 A Sample seabed oxygen consumption - Raritan Bay_ 
9 A Work up oxygen consmnption - Raritan Bay. 
) E SYJVlAP oxygen consumption - Raritan Bay_ 
1 E Report oxygen consumption - Raritan Bay. 
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w' (Brief descriptive phrase of activity, event, or milestone) 1 2 1 2 1 2 1 2 1 2 -,-r 2 1 2 

-4,' ABC D E F G H I j K L M t~ 

A Ecology of detritus - Raritan - Hudson. 
A ~vater colunm respiration - apex. 
lA I10nthly "corridorlicruises to t:he New York Bight to X 

determine fin rot. prevalence and incidence. 
E Collation of all data from monthly cruises 
M Manuscript on fin rot prevalence and incidence 

7 'A Prevalence c:l.nd incidence of fin rot in summer flounder X 

from the N.Y. Bight and Great Bay, New Jersey 
E Collat.e data on fin rot prevalence In surnmer flounder 
M Manuscript on fin rot prevalence and incidence 
A Entrapll'.ent studies with winter flounder in Jche New York 

Bight. 
E Summarize data on entrapment s'l:udies 
A Prevalence and histopathology of an exoskeleton disease X 

I ,in Cra~go~ from the New York Bight~ 
31 E 'Sllitrma.r:iz8 prevalew:;;e dc .. ta. ! ! 
~ E Slli~marize histopathology data 
:; M. Manuscrip·t on histopa·thology of exoskeleton disease in 

Crang~ 
;) A Etiologic and histopathologic studies of lib lack gil1

11 

X 
disease of crustacea from the Ne\" York Bight. 

7 E Collate data on prevalence of protozoa in/on gill; 

lesions 

X 

8 M Manuscript on l'black gillll disease in benthic crustacea1 
3 A Disease prevalence in bivalve mollusks from the New X 

York Bight 
o E SUI1.unarize disease prevalence in mollusks 
1 M Manuscript on disease prevalence in mollusks 
2 A U·tilization of entrapped bivalve mollusks as ir.'.dicators X 

X 

X 

X 

X 

X 

X 

Xl 
! ! IX 

X 
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X 
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of environmental degradation. 
3 E Ini tia t.e feasibili t.y studies in Nevv York Bight 
4 M Collate data first year studies XI X 
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McNulty, John 
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NMFS Goal IV, Subgoal At Objective 9 - "Determine the impact of 
environmental change in the }1iddle Atlantic region II • 

A. 1) a. Need or Problem: 
The waters of the New York Bight are subject to the demands of 
many competing users. rThe general public, sport and commercial 
fishermen and others utilize these waters for their recreational 
activities as well as for their livelihood. They require a 
relatively clean environment with wai:ers in which they can s"\"lim 
safely and 'Vlhich will also support: a sufficient: quantity and 
quali.ty of life to make sport and commercial fishing worthwhile .. 
In addition, industries and municipalities utilize thes~ waters 
to dispose of their vlaste products. TheTi require only that these 
waters assimilate or carry away the wastes durnped into them. 
Between these two ends of a spectrum are individuals regulating 
the activities of each. These individuals are the policy ITlakers, 
grantors of licenses and permits, etc., and they must be concerned 
about the rights and needs of both ends of the spectrum. These 
policy makers and managers require precise quantitative information 
about the environment on which to base their decisions in regulating 
the V8.r:io1l8 user groups of the New York Bight. 

It appears -that an imbalance has already occurred in certain portions 
of the New York Big'ht as evidenced by values of low di versi ty and the 
presence of toxic red tides. Policy makers need to know how much 
waste material should be allowed to enter the New York Bight on an area 
by area basis per unit time at different seasons of the year to ensure 
that adequate considera·tion and protection are given to the requirements of 
living marine resources as well as aesthetics and human needs in 
environment.al alterations proposed for the fut.ure. This requires 
that a broad knowledge be acquired on the distributions and biomasses 
of the communi.ties presently living in the 1'1e'd York Bight and of 
the fluxes of materials passing through them, so that the effects 
of man-induced changes on the living marine resources can be 
determined. 

A. 1) b. Rationale for NMFS involvement: 
1) Under a ma:nda.te to NOAA, NMFS has ongoing concern with the effec'ts 
of ocean disposal on living marine resources to provide data 
suitable for coastal zone management. 
2) The area has known and s·till does have fishery resource 
importance for adult and juvenile individuals who must make use 
of these waters for at least a part of their life cycle. 
3) J:llACFC of NHFS has been involved in extensive baseline studies 
of this area since 1967 and is now in the process of building 
on the information derived from these studies to develop under­
standing of the structural and functional aspec·ts of this eco­
system. 
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A. 2) Primary recipient of the __ info~ation will be policy makers and 
managers, grantors of licenses and pennits, etc. who require 
precise quantitative information about the environment on which 
to base their decisions in regulating the various user groups of 
the New York Bight. These include the EPA, U. S. Army Corps of 
Engineers and the Environment~al Assessment Division, NIvlFS. 

A. 3) This information can obviously contribute directly to Objective IV­
A--9 , "Determine the impact of environmental change ... II as regards 
the effects of ocean disposal on living marine resources. The 
investigators are cooperating closely with other studies both 
within and outside the MESA Program. The coverage is such that 
k,nowledge gained in the New York area will be applicable to 
similar environments and impacts throughout and perhaps beyond the 
Middle Atlantic region. 

B. The rrask also contributes to NB.FS Goal II, Subgoal D - "Provide 
descriptions and analyses of marine organic production systems and of 
biological, physical, and chemical environmental conditions and define 
their influence on the abundance and distribution of living marine 
resources!!. The various physical, chemical and biological investi­
gations which have been and will be conducted over an extended time 
frame 'will add greatly to our knowledge of the 'Vlaters of the New 
York area! 'their living marine resources and the ext.ent to which 
natural and nma-induced changes affect these resources. Our contribution 
here will not be detailed at this time, because no objective has yet 
been designated (although one has been proposed) for MACFC wi t:hin 
81)1)go2.J II D_ 

C. The Task appears to pertain to Niv1FS Goal IV, Subgoal C - "Assure 
full participation in the decision-making related to proposed 
alteration of t,he marine environment ... ", perhaps that portion con­
cerning Objective 4, Coastal Zone Management. MBO IV-c-4 was 
considered by the Coordinator, Water Resources Division, to give NMFS 
lead-agency responsibility for the monitoring survey (by memorandurn 
of 22 April 1974 ,to Chief, WRD). Again, 'this objective has not been 
fully developed at the time of TDP preparation. 

30. A.CTIVITY PLl\N 

Sub'cask: Phy-toplankton, primary productivity and water column respira.,tion 
in Raritan, Lower, Upper and Sandy Hook Bays. 

Pollutants enter the waters of the New York Bight areas as both particulate 
and dissolved material. Thus particulates that remain suspended in the 
water column and the dissolved subs'tances that remain in solution have 
the potential to affect planktonic marine resources (including larval 
stages of sport and commercial species as well as their food sources) 
as well as taxa at higher trophic levels. Ultimately, man or his domestic 
animals could be affected through the transfer and concentration of 
pollutants throughout the food web. 
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Many of the pollutants that enter the New York Bight are highly organic 
(petrochemicals, pesticides, sewage wastes, etc.). As such they may 
provide an additional food source for certain organisms. However, they 
may instead inhibit t:he growth and development of -these organisms. One 
of several parameters that should indicate the effect of these compounds 
on the living system is the measurement of the consumption of oxygen by 
planktonic organisms living in the water column. In areas where there is 
a high organic input and respiration is high, oxidizing nearly all the 
incoming organic matter, we knO'i.v that such systems are capable of handling 
high organic loads # vvhere f however f an imbalance occurs between inputs 
of organic matter and the oxidation of that matt.er we know t.ha-t the 
system may be receiving t.oo much organic matter. Depressed oxygen values 
in the water column would indicate that the system is operating at or near 
capacity; such low DO values are frequently observed in metropolitan _waters. 
In any case ecosystems that are not overloaded should respond actively to 
increases in the supply of organic matter and ecosystems that are over­
loaded should not longer respond to additional inputs. In addition, 
Japa.nese researchers (Hori et 0.1., personal cOfmnunica-tion) report that. 
eutrophication has direct effects on many marine organisms, i. e. , int_er­
fer~ with normal reproduction in forms such as oysters. 

To this end this subtask proposes to investigate the 1) seasonal vari­
ations in the distribution and magnitude of oxygen consumption in the 
water column, 2) standing stocks of organic matter, and 3) inputs of 
organic matter to the system, to determine whether -the plankton eco­
sys-tems are capable of assimilating -the present levels of dissolved and 
particulate organic matter entering the system. The following parameters 
will be measured! wa.ter column. respira.tion rates! net zooplankt.on carbon .. 
par~icuLa~e organlc carbon lLeco Carbon Analyzer) f particulate inorganic 
material, primary productivity - particulate and dissolved, phytoplankton­
species volume and number, ratio of detritus to phytoplankton, heavy metal 
in suspended particulate material, dissolved organic carbon (Menzel and 
Vaccaro, 1964), and, if present data demonstrates the importance of dis­
solved org'anic matter I vie \vill measure assimilation and oxidation rates of 
dissolved ogranic ma-tter as well as salinitYr temperature, pH, and 
dissolved oxygen. (See Hobbie et 0.1., 1972. A study of the distribution 
and activity of microorganisms in ocean water. Limnol. Oceanogr. 17(4): 
544-555) . 

Subtask: Seabed oxygen consumption - New York Bight. 

This subtask is proposed to measure seabed oxygen consumption a{ld map 
the present rates of decomposition of organic wastes occurring as a 
result of biological and non-biological processes in the New York Bight. 
Continuing measurements in and around the waste disposal areas in ~he 
apex vlill be made. Comparisons will be made between seabed oxygen con­
sumption values in the Hudson Shelf Valley and neighboring continental 
shelf to see if there is any indication that organic wastes are being 
transported down the Hudson Shelf Valley. 

From the results of this study and additional information concerning 
the extent of organic wastes in the Bight and the rates of input and 
export by physical mea.ns, the following will be determined: 1) the rate 
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at which organic wast:.es are accumulating or disappearing in certain 
areas, 2) the quantity of organic input various areas of the NeV'l York 
Bight can accommodate without deleterious 'effects to the living marine 
resources, and 3) the time required for the sediments to return to a 
homeostatic condition capable of accommodating predict.able, but as yet 
unknown, quantities of organic matter. Baseline decomposition rates will 
be mapped to monitor the spread of pollutants in the fu·ture and to provide 
policy makers with usable informati.on on quantities of organic matter 
that delineated areas of the Bight could acconunoda·te temporally without 
deleterious effects. 

The following parameters will be measured: seabed oxygen consumption 
(Pamatma·t, 1971a, b), dissolved oxygen, pHI salinity and temperature. 

Subtask: Benthic mei.o- and macrofauna. 

Waste materials, including solid wastes barged to sea for dun1ping and 
effluents from point sources, have been shown to affect benthic &gelling 
organisms. Benthic macrofauna taxa have been severely affected by ocean 
disposal of sewage sludge and dredging spoils in the Bight; many components 
of the macrofauna are commercially important or have great significance in 
marine food chains. There are also indications that the meiofauna has 
been affected. 

The smithsonian A.dvisory Committee (1972) recommended that_ future research 
efforts l'should be directed to evaluate statistically the effects of ocean 
dumping on benthic macrofauna 1 particularly those species important. 
commercially eitheI.' direct.ly to man or by sE:I:ving as food for fin.fish." 
It also stated the importance and need for studies of -the meiofauna. 

Our proposed field research on the macrofauna is related to earlier 
research at SHL and will consider: 1) change in species diversity within 
macrofaunal corrmunities relative to sources of pollution, 2) change in 
total biomass and standing stocks of benthic species relative to sources 
of pollution and ecotone~, or zones of transition in physical ecological 
parameters, and 3) change in the distribution and biology of individual 
species. 

Particular emphasis will be placed on investigating areas over-and around 
the waste disposal areas in the apex. Comparisons will also be made 
between 'the distribution, biomass, species diversity and heavy metals in 
-the Hudson Shelf Valley and neighboring continental shelf f and between 
the Hudson Canyon delta and the neighboring Continental Rise and Abyssal 
Plain to: 1) provide baseline data and 2) determine if there is any 
indication the pollutants (heavy metals, coliforms, organic wastes, etc.) 
are affecting deep sea marine life by being transported down the Hudson 
Shelf Valley and Canyon. This data wQuld have a direct bearing on any 
decision to move the locations of the present waste disposal areas. The 
change in location of the present disposal areas could have a real effect 
on local sport and commercial fisheries as well as migratory species which 
normally habituate distant waters. 
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The objectives of this subtask are to: 1) establish baselines for benthic 
communities which can be analyzed statistically, 2) provide data on biomass 
community or species diversity and individual species, particulary those 
with commercial values, wb.ich are affected by pollutants, 3) determine 
the possibility of ,specific macrofaunal species serving as It indica tor 
organisms II in the Big·ht, 4) determine if changes in single major taxa or 
biomass, rather i:han changes in total community structure, can be used to 
assess change due to man-induced environmental perturbations, and 5) pro­
vide the above information in the fOl:TIl of a subunit of a predictive model. 

The produc·ts of this subtask '{dill be: 1) a series of charts indicating 
the distribution of individual species, biomass and species diversity in 
the apex of the Bight, 2) correlations betvleen the distribution of macro­
fauna and sediment type.,. and distribu·tions of toxins and artifacts associ­
ated with bed deposits of sewage sludge and dredging spoils, 3) statistical 
correlations between species diversitYf standing stocks of individual 
taxa (as biological indicators) and biomass and decisions as to the 
sui tabili ty of these data for management purposes and 4) a S\J.buni t of a 
predictive model suitable for inclusion in the overall NOJl..A-MESA modeling' 
program. We anticipate contracting with Dr. Saul Sail a at the University 
of :Rhode Island to develop methods for multivariate analyses of faunal 
distributions in relation to environmental variables. 

The filOst effort in this subtask has been to develop a sa.mpling program 
which has a great degree of statistical validity. 

Several facets of research of direct interest to the NOAA-r-.1ESA program 
have not been funded or have inadequate fin.aneial resources available to 
develop them to their full potential. For instance, a greater effort 

.,. should be made in environmental microbiology and chemistry; particularly 
as these disciplines relate to the benthic rneio- macrofauna studies and 
resource assessment research on demersal finfish. 

Greater support should also be given to the problem of fish disease and 
its distribution and prevalence within the greater New York Bight. 

Subtask: Effects of a pollu'ted environment on the prevalence of disease in 
economically important fish; crustaceans, and mollusks 

The introduction and accumulation of large amount~of inorganic and organic 
materials into coastal marine environments pQses a threat to the well­
being and reproductive potential of resident and migrant marine fauna A 'rhe 
prevalence of disease in economically important fish, crustaceans and 
'mollusks from severly degraded marine environments should be monitored to 
assess the impact on the resoy.rc.e!. Disease surveys of demersal fish 
from the New York Bight apex have shown significantly more winter flounder 
with fin rot disea.se (14.1 96) than are present in adjacent coastal areas 
(1.9%). Disease studies of benthic crustaceans from the Bight apex have 
revealed two abnormal conditions which warrant further study. Grass 
shrimp (an important organism in the food chain of demersal fish) have been 
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found with r.8cro·tic lesions of the exoskeleton and rock crabs have 
been found with blackened gills. Bivalve mollusks have not been 
examined for disease prevalence, although there is reason to believe 
that these sedimelltary animals may also be affected adversely by a degraded 
environment. ,:-, 

The prevalence of fin rot in winter flounder from the New York Bight apex 
is high; the specific locus within the Bight which initiates the disease 
in this migrant fish is not kno\vl1. SUll.mer flounder with fin rot are 
also found in the apex area. It is hypothesized that summer flounder 
contract fin rot during their summer migration to the area. Intensive 
trawl surveys will be conduc·ted to es·tablish the temrf'ral and spatial 
prevalence of fin rot in both winter and sumIner floutder. In addition 
to prevalence studies conducted within the apex area, disease prevalence 
in winter and sumrner flounder from a non-impacted area will be de1:ern1ined. 
The effect of inimical sedi:mentary materials or.. the induction of fin rot. 
disease in winter flounder will be determined by placing entrapped fish 
in disposal areas receiving sewage sludge, dredge spoils and acid wastes. 

Exoskeleton diseases of crustaceans will be characterized histologically, 
al though procedures for satisfactorily ernbedding and:sectioning chitinous 
exoskeletons must be devised first. With adequate t.issue prepaxation, the 
histopathology of the exoskeleton disease of Crangon and other 
crustaceans wi thin the Bight apex (blue crab, ~.;)\: crab r lady crab f lobs·ter) 
with IIblack gill" di.sease will be examined for the presence of protozoan 
epibionts and the histopathology of necrotic lesions in gill tissues. 
Since Lhey a:t:'8 sc~t18ntaL'Y, bivd.lv8 wol1usks iuay be ul:ilizc:d as sentinels 
of environmental deterioration. The prevalence of disease in bivalve 
mollusks from the New York Bight apex will be determined via histologic 
examination of resident species. Bivalve mollusks will also be entrapped 
within Bight areas that receive sewage sludge, dredge spoils, and acid 
wastes. Animals \l7ill be removed periodically and exarnined grossly arid 
microscopically. 

Frequently scheduled cruises to polluted dump site areas of the New York 
Bight and coni:iguous offshore coastal areas and bays will be conducted usinSi 
appropriate sampling gear. These cruises and examination of samples 
collected thereby will provide cmnparative data on the prevalences, 
incidences, distribution, and seasonality of the fin rot condition and of 
other disease conditions that appear in several fin-fish and conunercial 
and food chain inVertebrates that inhabit highly impacted areas of the 
New York Bight. 

The feasibili.ty of entrapment and recovery systems will be studied using 
captive animals contained in specially fabricated cages placed in polluted 
and "control? areas. If such systems can be devised and made functional, 
comparative fi.eld experiments ",rill be carried out using selected "sentinel ll 

or monitor species of fin--fish (winter flounder) and bivalve molluscs 
(oysters, clams) and possibly crustaceans. 
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Comparative histopathological and cytological methods such as light and 
electron transmission microscopy will be employed to describe normal and 
abnormal tissues, cells and ultra-cellular components from animals collected 
or used in the abov8 studies, and attempts will be mE1.de to determine the 
etiologic agents that may cause disturbances or alt.erations to the 
normal morphology or integrity of the tissues or cell system of these 
animals. 

Subtask: Analysis of Groundfish Samples 

This subtask augments the ongoing series of spring and fall coastal fin­
fish resource assessment cruises to include intensive sampling in the 
New York Bight, particularly in t.he apex area F and in areas selected as 
possible si·tes for future ocean dumping. In the apex area, additional 
sampling sites provide more complete coverage than \\Tould otherwise be 
possible as part of the regular series of spring and fall coastal fin fish 
resource assessment cruises along the entire Middle Atlantic Bight from 
Block Island to Cape Hatteras. A supplemental series of monthly cruises 
will continue t.hrough the current fiscal year for the purpose of seasonal 
sampling from the Raritan Bay area through ·the apex to the head of the 
Hudson Canyon. Beginning in FY '76, this supplemental series will 
cover a greater geographical area than is now covered and will be 
conducted bimonthly. 1'hese surveys provide information on fish 
migratory patterns, the relative abundance of finfish in stressed and un-­
stressed areas, and they provide the platfonn for observing, collecting, 
and preparing pathological groundfish and invertebrate specimens for 
12b0ratnry ~n21ysis. 

A. Heasurments and SYf:l1APs of the distributions (seasonally) and 
magnitudes of: 

1) Oxygen consumption by the planktonic organisms in the water 
col umn of Raritan I :.:·Lower, Upper, and Sandy Hook Bays compared 
wi.th standing stocks and inputs of organic mai:i:er into the system 
and heavy metals associated with particulate matter and zoo­
plankton. 

2) Oxygen conswuption by the seabed in the New York Bight compared 
with the distributions and quantities of macrofauna, heavy 
metals, and organic carbon. 

3) Macrofauna inhabiting sediments in the New York Bight compared 'VIi th 
the distributions and concentrations of heavy metals, and the 
distribution of sediment~·parameters. 
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4) Diseased finfish and crustaceans in the New York Bight~ 

5) Rela ti ve a.b'lndance of groundffsh in impacted and non-impacted 
portions of the New York Bight. 

These activi,ties will provide information which will be used to: 

1) Determine whether or not the planktonic system (Raritan, Lower, 
Upper and Sandy Hook Bays) is capable of assimilating present 
levels of dissolved and suspended organic input for each season 
of the year. 

2) Detel:wine assimilation capacity of the benthos of the New York 
Bight for waste materials on an area by area basis ~8r unit time 
for each season of the year. 

3) Provide baseline data describing the present situation in the 
NevI York Bight area so that: t.:he effect of future man-made events 
on t,he marihe organism can be determined. 

4) Provide informa1:ion on the prevalence, incidence ,. and if possible, 
the etiology of disease in irrportant commercial, recreationa~ or 
food chain animals that inhabit or migrate into highly impacted 
areas of the New York Bight .. 

distribution and abun,dance of groundfish resources of the New York 
Bight. 

Measurements as data and SYMAPs will be incorporated into periodic 
and topical data reports, and formal publications concerned with 
rigorously analyzed data and observations and special atlases and 
publications which graphically indicate baselines and temporal 
changes observed in the Bight and adjunct waters. 

'B.. The termina'tion date of the task will be predicted on the ability 
to obtain enough successful measurements of benthic respiration, 
redox potential, distribution and biomass of macrofauna and disease 
prevalence to adequately describe present conditions in the New York 
Bight. Dr. Cok of Adelphi University has recently produced maps showing 
the sediment types in the New York Bight. His maps in addition to 
previous geological and biological data from the New York Bight have 
been used to determine the position of biological sampling stations, 
The number of samples taken will ultimately vary according to the 
variance associated with each sediment type. If the objective of 
describing the entire Bight proves to be impossible within the time 
limits set by the MESA Program, then the biologically and economically 
more importan1: areas of the Bight will be concentrated upon and 
described. These more important areas would include the apex of the 
Bight and more specifically the dill~ sites for dredge spoil, sewage 
sludge, and chemical-acid wastes as well as coastal areas to which 
wastes might be transpored by curren-cs. 
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Studies in Raritan, Lower, Upper and Sandy Hook Bays in which we are 
measuring oxygen consumption by planktonic organisms in the water 
column will be terminated when enough successful measurements are 
obtained to adequately describe conditions over an annual cycl~ 
and determine whether or not the system is capable of assimilating 
present or increased levels of organic loading. 
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The Task outputs will provide the quantitative information required by 
policy makers to: 1) make decisions, 2) educate the public to support 
their decisions f and 3) allow ,them to originate legislation to regulate 
the many competing activities in the New York Bight. area, so that not 
only would the environment for marine life be prevented from being 
degraded further r bllt also that it would be improved and protected. 

User groups for this information would include: Ne\'17 York City Commission 
of Wa'ter Resources; variou.s metropoli tan municipalities including Passaic 
Valley Sewer Authority; stat,e agencies including the New York, New Jersey, 
Connecticut and Rhode Island conservation and fishery organizations; 
U. S. Environmental Protection Agency; and other user-management groups 
including organizations with interests in recreational and commercial 
fisheries. 

32. IMPACT OF TASK AUGMENTATION 

No potential increases, outside of the 5% per year suggested for planning 
purposes! are anticipated. 

33. CRITERIA FOR TASK COMPLETION 

N/A 

34. BACK-UP DOCUMENTATION 

A. 

Hobbie r JoE ~.. O. EGlm'~H2.!1~2n; T = T" Pa.ck3.rd f L~ F< POTI1eroy r R. VI/. 

Sheldon, J. P. Thomas, and W. J. Wiebe. 1972. A study of the 
distribution and activi·ty of microorganisms in ocean water. Lim:nol. 
Oceanogr. 17(4) :544-555. 

Holme, N. and A~ McIntyre. 1971. Methods for the study of marine 
benthos. IBP Handbook No. 16. Blackwell Scientific Publ., Oxford. 
334 pp. 

Jansson, B. and H. Odum. 19720 Ecosystem approach to the Baltic 
problem. Bulletins from the Ecological Research Committee, No. 16. 
Swedi'sh Natural Science Research Council, Stockholm. 82 pp. 

Irenha,rd, G., L. D. Nourse/ and H. M. Schwartz. 1965. The measurement 
of dehydrogenase activity of activated sludge, p. 105-127. In: J. K. 
Boars (Ed.) , Advan. Water Pollut. Res. (Proc. In-t. Water Pollute Res. 
Conf., Tokyo, 1964), v. 2. 

Menzel, D. W. and R. T. Vaccaro. 1964. The measurement of dissolved 
organic and particulate carbon in seawater. Lirnnol. Oceanogr. 9: 
138-142. 
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Middl~ Atlantic Coastal Fisheries Center, National Marine 
Service, 1972. Cooperative Study of Contaminants in the 
Environment and their Effect on Living Marine Resources: 
Report, 1971-1972. 

Fisheries 
Coastal 
Summary 

National Academy of Sciences. 1970. Wastes management concepts for 
the coastal zone: Requirements for research and investigation. 
NAS, Washington. 126 pp. 

In particular no-te chapters 5 (Biological effects), 6 (Recommended 
research and investigation for effective coastal wastes management) 
and 7 (Suggested priorities and estimated minimum effort required~ 

National Academy of Sciences. 1971. Marine environmental quality: 
Suggested research programs for understanding man's effect on the 
oceans. NAS, liJashington. 107 pp. 

In particular note chapter 5 (The effects on marine organisms; 
selecting organisms and systems for study, p. 66; importance of 
a conceptual framework, p. 67). 

National Marine Fisheries Service. 1972. Ocean fisheries and living 
marine resources, Program memorandum FY 1974 - 1978~ 

In particular see pp. II: 3 - 9. 

Packard, T. T. and F. A. Richards. 1971. Vertical distribution of 
the respiratory electron transport system in marine plankton. Limnol. 
Oceanogr. 16: 60-70. 

1()'71~ 
.J..JI..L.Cl.. Ox:y'"gGn consurnp·tior1 J)y the seabed I 

Limnol. Oceanogr. 16: 536-550. 

Pamatmat, H. M. 1971b. Oxygen consumption by the seabed, VI. 
Int. Rev. Gesamten Hydrobiol. 56: 675-699. 

Sandy Hook Laboratory, National Marine Fisheries Service. 1972. The 
effects of waste disposal in the NeH York Bight, Final Report. 

B. Significant related tasks. 

1) Microbiology (fish disease) New York Bight - NMFS/MACFC, Milford, 
Oxford. 

2) Bo,seline finfish distribution - New l'Drk Bigh't - MACFC/Sandy Hook. 
3) Baseline contaminan-ts (heavy metals) New York Bight - NMFS/~1ACFC I 

Milford. 
4) Baseline sediment analyses New llirk Bight - Adelphi u. 
5) Marine bacteria and heavy metal findings - New York Bigh't -

Colwnbia u. 
6) Vibrio bacteria - New York Bight - Rutgers u. 
7) Water mass transport and vertical circulation - New York Bight -

Lamont-Doherty Geol. Observatory. 
8) Substrate monitoring program -- Ne\v York Bight - AOML, Miami. 
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9) Substrate variability program - New York Bight - AOML, Miami. 
10) Suspended sediments program - New furk Bight - AOML i Miami. 
11) Sediments chemistry program - New York Bight - AOML, Ivliami. 
12) Substrate investory program - New York Bight - AOML, Miami. 
13) Cyclesonde s·t',ldy - New York Bight - AOML, Miami. 
14) Boundary layer study - New York Bight - AOHL, Miami. 
15) Radioisotope tracer study - New 'ibrk Bight - AOML, Ivliami. 
16) Physical oceanography program - NevI York Bight. - AOIvlL f Miami. 
17) EPA 
18) U. S. Army Corps of Engineers. 
19) Exxon Research and Engineering Company. 

C. Current task can be accomplished under existing legislation (see 
below) providing ·that the YlESA Program in the New York Bight is 
adequately funded. 

1) Coastal Zone Management Act of 1972. 
2) Marine Protection Research and Sanctuaries Act of 1972. 

D. This TDP will not affect the environment and no Environmental 
Impact Statement is needed. 
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29. STATEMENT OF NEED 

Private Aquaculture - A general conclusion of the 1972 NOAA Aquaculture 
Survey (by Mardela Corporation), the Section on Economics, was that 'Ieconomic 
factors in the U.S., combined with legal and technical inhibitions indicate that 
technologically intensive closed-cycle systems would eventually provide the best 
chance for U.S. aquaculture operation '!. To various degrees this conclusion might 
be argued. However, that the shellfish industry will be moving in this direction 
in regard to hatchery production is certain. Rearing successfully the oyster, 
other shellfish, any animal, under intensive, artificial conditions necessitates 
c9nsiderable alteration of the wild genotype. Part of the reason commercial shell­
fish hatcheries make no profit, even though basic hatchery techniques are well 
worked out, is the lack of organisms truly suited to artificial production. Applied 
genetic research could well aid industrial initiatives in their development of 
hatchery profitable strains. This vlork, however, must be supported and conducted 
along with applied work on nutrition and disease. Its success will be limited by 
advances in these other two areas. Along with the applied genetic work must be the 
advance of basic genetic knowledge about shellfish. The idea of continued success­
ful application of the fruits of mission-oriented research to the fish industry 
without an increase in the base of the present limited genetic knowledge about fish 
is simply wishful thinking. Contrast all we know about plants and mammals, cereal, 
and poultr'y to what is known about fish to realize \1hV fish breeders haVe u need 
to enlarge the base of infor'mation on which they operate - why indeed they have a 
right to have this work supported. 

Public Aquaculture - Far too little is known about the genetics of shellfish 
for management of public beds to be conducted in such a way as to make maximum use 
of the full genetic potential of vario~s commercial species. (Fishing these beds 
is still the main profitable enterprise of the industry.) This lack of knowledge 
makes for over-conservatism in attempts at improving wild stock beds, or results in 
simple neglect of presumed spawning beds. At the same time many of the wild gene 
pools that breeders will need to call upon for continued domestication of hatchery 
strains will probably risk loss in the future. 

Specific Needs_ - Specific genetic needs of the shellfish industry to which this 
Task is addressed then can be broken down as follows: (1) Development of those areas 
of applied genetic research on shellfish (and other fish as the program evolves) 
that commercial hatchery producers will require in selecting their own hatchery 
strains - strains which will enable them to realize a profit from their hatcher'Y 
enterprises. Just what will be required here has been determined on the basis of 
{a) what was required for the development of profitable agricultural plants and 
animals allowing for historic differences in agriculture and fisheries; (b) what 
sort of information is necessary to answer industry's specific request for infor­
mation regarding their breeding endeavors. Commercial producers are presently 
mostly concerned about problems regarding selection and inbreeding. A shellfish 
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29. STATEMENT OF NEED (contd) 

industry relatively unsophisticated in genetics, remains un-enthusiastic about any 
use of hybrids at all. Most attention accordingly would focus on selection and 
inbreeding. Some attention though must be given to wide hybridization. NMFS would 
be in error to follo\;~ industry's mood on hybrids. Almost all of our highly prof­
itable food species in the U.S. derived from some original wide hybrid crosses 
which brought together the gene combinations necessary for their successful com­
mercial exploitation, genes highly important as the species passed from wild to 
domesticated or cultivated state. (Moreover, hybrids are invariably what attracts 
most scientific, popular and sometimes new market attention.) Also an applied 
program of interspecies hybridization would certainly lead to the uncovering of 
much basic information on shellfish species of yet unpredictable but certain prac­
tical application in other breeding studies 5 as \I"e11 as in industry. 

(2) Concomitant with this required development of practical information is the 
need to enlarge the background base of genetic knowledge about shellfish essential 
to the long-range success of commercial breeding. 

(3) There is a further need to understand the genetics of wild shellfish pop­
ul ations to open the pass if)'i l'j ty of max'f m; zi ng profi t from resou rce management 
that takes into fuj'l ccmsider'ation the genet'ic potent-ial of cliffef'ent w'jld popu'laticJn.s 

(4) Lastly there is the need to promote the conservation of wild gene pools 
of shellfish that will become increasingly valuable in the future as sources of 
needed genes for hatchery strains. For example, genes to yet unknown hatchery 
diseases that \ttIill surely find expression as domestication advances and hatchery 
production takes precedence over the wild fisheries. 

30. ACTIVITY PLAN 

Methods employed will be those standard for mass selection programs, selection 
in two directions with randomly breeding control. Attention to population size, 
inbreeding intensity and selection intensity; computations of selection progress 
by standard genetic methods. Inbreeding by full-sib crosses, and in small closed 
populations. Also by induced parthenogenesis by radiation followed by experimental 
doubling of chromosome numbers. Hybridization, by necessity, by large numbers of 
single crosses. Some research on fertilization inhibition as a means of obtaining 
large-scale mass hybridizations. Experimental work aimed at forcing otherwise 
incompatible inter-species crosses. Backcrosses of wide hybt'ids to local commercial 
adapted types. Some use of special reciprocal recurrent selection program in 
inbreeding and hybridization work. Mutagenesis by gamma- and X-irradiation and 
with mutagenic alkylating agents. Some work on cryopreservation of live gametes as 
a means of facilitating genetic progress. Cytogenetics to be employed in appraising 
cross results, as in inter-species hybY'ids and intense inbr'eeding and sterility 
effects. Species, mostly oysters; also some other shellfish, possibly other fish 
as program evolves. 
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31. TASK OUTPUTS AND BENEFITS 

1. Information on an.iL.gen~onstrations of __ progress b,L-selective breeding -
mo s t 1 Y o.y s t e r s; 0 the t" _?. he 11 f ish 

For a large variety of commercially important traits (inc"iuding possibly 
disease resistance) sound information VJould be developed for hatchery breeders re­
garding the likelihood of improvement by private selection programs within commer­
cial hatcheries. This information would relate to different founding individuals, 
various degrees of inbreeding, and different selection potentials. Once set up, 
experiments would be continued from generation to generation to obtain continuous 
informat"ion on the presumed limits of improvement by selective breeding. There 
would also be test hybridizations of selected lines for superior market oysters. 
Such mass selection experiments with random breeding controls would serve as a 
continuous source of information to industry, provide scientific data on the oyster, 
and at the same time be a very visible demonstration of science at work for the 
fishery industry. 

There would be accumulation of sufficient information on all the parameters 
involved in scientifically based selective breeding so that industry can be advised 
on their breeding problems without having to resort to new research except in 
limited instances~ also enough information on selective breeding of shellfish for 
~indusLt.Y Lo plan iilUY'e knowledgeably their"' own nev,,; bn::ed'ing ptogtchns. This shQuld 
take about 10 years with important milestones reached evel~ other year on the 
aver'age along the VHJ,Y. Advisory vlOrk based on the information developed and dem­
onstrations could continue for years past termination of most of the experimental 
work on this Specific Task Output. 

2. Information on and inbreeding demonstrations. faY' ind~ application; 
E!Jso fundamental genet-ic information on results of inbreedin.9 - mostly 
oysters; other shellfish 

Inbreeding, both severe and rapid and mild and slow, of several lines would 
be conducted for various purposes. One of these would be to estimate how well shell­
fish that are natural outbreeders can tolerate inbreeding; how severe and what form 
inbreeding depression takes in pelecypod molluscs. Another purpose would be to 
app}"'a"j se for indus try the feas i b-j 1 i ty of produc i n9 s uperi or hatchery 1 i nes by -j n­
tensive inbreeding fo'llowed by cross-breeding of select inbred strains. F"inally, 
inbreeding should result in the IIsurfacingll of genes useful in basic work and as 
genetic tags for other applied research. Also, it would make possible an in-depth 
study of cross-incompatibility genes which can determine the level of crossability 
in hatchery bred animals, and between different populations and species. 
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31. TASK OUTPUTS AND BENEFITS (Contd) 

Sufficient information should be generated to evaluate for "industry the 
usefulness and cost of inbreeding programs for eventual production of hybrids 
between inbred lines for market. This should take about seven years to complete, 
but benefits will accrue along the way. Advisory work based on the information 
developed, and demonstrations could continue for years past termination of the 
experimental part of this Specific Task Output. 

3. Information on and demonstrations of the results of withi~eci~ 
hybrid.ization of natural oyst~opu'[ations - mostly oysters ; __ Qther 
shellfish 

Different geographic populations of oysters within anyone species would 
be collected and test hybridized with one another, then the hybrids experimentally 
or field-tested for specific uses. The purpose of this would be the combination of 
particular traits in the hybrid that could result in superior hybrid types for' 
re-stocking on wild beds or growing for aquaculture. This could include hybrids 
with increased environmental range or adaptability, hybrids that v,Ii11 thrive better 
under stress of heavy pollution, particularly the larval phase, because of heterosis. 
Also, these hybrids would serve as seed stock for mass selection programs in which 
-it has deemed best or' v'idS necess;}Y'y to 'include an assortment of genes f{':Jfn J ~Yide 
area, as for example, genes for disease resistance. As the applied aspects of this 
program develop, it can be expected that considerable basic genetic information on 
different wild populations would be uncovered of practical use in other aspects of 
the genetic program. 

Suff"icient information should be obtained to advise industry on value of 
hybrid crosses of wild stocks in hatchery bre?ding programs, also to advise manager's 
of the wild resource about use of such hybrids on natural beds. Demonstrations and 
limited information would be presented before the six years ended. Advisory work 
based on the information developed, and demonstrations could continue for years past 
termination of the experimental part of this Specific Task Output. 

4. Informat"io_n on, demonstrati on of, and producti on of i nter-speci es r,ybri ds 
~f oysters - mostly oysters - include genera other than Crassostrea; 
other shellfish 

Inter-species hybrids would be experimentally produced, studied and tested 
for comnercial value. This work would involve a wide variety of species of different 
genera, some distantly related, others suspect of not having a true species rank 
being merely genetically distinct populations of the same species. Commercial and 
non-commercial types alike would be explored. Information resulting should be of 
use to commercial hatcheries, and also for management and stocking of wild beds, 
and for the opening up of new beds. Probably greatest use of the hybrids would be 
in backcrossing programs with the favored prevalent co~nercial type. Backcrossing 
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31. TASK OUTPUTS AND BENEFITS (Contd) 

would lead to the incorporation of desirable genes (as for example resistance to 
larval diseases) from a generally less desirable non-comnercial or unadapted species 
into the popular commercial type. The possibil-ity even cannot be excluded that 
some Fl hybrid would itself be a superior market type under many circumstances. 
Some small amounts of especially difficult-to-come-by hybrid seed might be dis­
tributed to industry for experimental purposes. 

Commercially practical methods should be developed to achieve wide species 
hybridization wfl"lch cannot occur under nor'mal conditions of laboratory or hatchery 
fertilization; also a large enough number of hybrid combinations should be tested 
to get a good enough evaluation of such hybrid usefulness. These should be a 
demonstration of the role of wide hybrids as one step in a hatchery program involving 
backcrosses of F, hybrids to local types with selection. Finally there would be 
the production of some initia'/ hard,-to-come-by seed for industry. Advisory work 
and demonstrations could continue for years after experimental portion of this Specif~ 
Task Output is completed. 

5. Stud-ies 0~t:1 e~QerimetJtal muta,tion breeding a~lJcab'le to uni~r9blems 
of snel'! .. f'ish breeding - most']}! oysters; other she11f-ish 

Evaluation of the usefulness for applied bY'eeding programs of inducing 
mutations in shellfish by ionizing radiation and recognized chemical mutagens. 
At the same time develop a basic understanding of mutations in these groups. Pre­
serve any basically useful genetic markers that are induced. (Also use radiation 
as a means of inducing parthenogenesis by induction of lethal mutations in sperm.) 
While this is a more radical approach than the ones just listed above, it is jus­
tified by the primitive nature of shellfish, their enormous fecundity, and paucity 
of easily handled marker genes. Also, a very rapid domestication of the oyster in 
the genetic sense could probably well utilize genes readily available now in these 
species only through mutation. For example, a mutation expressing itself in some 
aspect of larval morphology or physiology might broaden the spectrum of micro-algae 
on which fastidious larvae must be fed in commercial hatcheries. (Such an approach -
induced mutagenesis - has broad public and scientific visibility.) 

Sufficient knowledge should be generated to evaluate mutation breeding as 
an approach to rapid domestication of wild shellfish for intensive, artificial culture 
There should be isolation of some induced mutations for commercial use and faY' bas-ic 
research. Advisory work and demonstrations could continue for years after tlris 
Specific Task Output is terminated. 

6. Cryopreservation of male and female qametes of shellfish 

Research would be conducted on experimental cryopreservation and live 
recovery of both male and female gametes of the shellfish. There would be work on 
the development of gamete preservation techniques suitable for commercial use. 
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7. "~onser:.y'ation of importa.nt wilg __ ~D~_.J2g0Js of shellfish fOI" future 
commerci a 1 use 

First the more important gene pools needing conservation would be iden­
tified in pa.rt from results of selection experiments, studies of hybrids between 
different geographic populations within a species, and of inter-species hybrids. 
Conservation would be by information disseminated to those responsible for the 
wild resources; by active collection and breeding of specimen groups; lastly 
possibly by cryopreservation methods. 

This Task will develop the kind of genetic information NMFS needs to 
anS"Jer the specific questions industry poses concerning the development of their' 
own hatchery strains - strains which will enable them to realize a profit from 
their hatchery enterprises. Such information will also enable NMFS to take the 
initiative in advis'ing industry on certain aspects of breeding in advance of industry!' 
request for such. Special gene pools conserved i~ NMFS laboratories or under the 
Service1s auspices VJould directly benefit industry. Industry and consumer al'jke 
would benefit from the ilnproved management of wild shellfish beds that would be 
j)ossib18 vi-~Lfi iticr-cus2u ~((luvJleJ92 of' 'Lr"ic 92(:2Lic t}()-L2(iti}1 o'f dif~-f2i~-2r,t: ~Y·.f·ilcl ~r1211 

fish popul3.tions. As well as aid in future hatchery pr'oduction, the information 
gained fY'om the Task can so be applied by commercial shel"f'lsh growers, N~~FS~and 
other federal agencies and state agencies in managing and protecting economically 
valuable shellfish resources. 

32. IMPACT OF TASK AUGMENTATION 

Requested increase is essential to accomplish most aspects of milestones 
outlined in TDP. 
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33. CRITERIA FOR TASK COMPLETION 

34. BACK-UP DOCUMENTATION 

(a) 1. NOAA Aquaculture Survey, 1972. Report to Participants. Mardela 
Corporation, Burlingame, California. 

2. Oyster genetics and future role of genetics in aquaculture - A review 
manuscript by A. Longwell and S. S. Stiles. Malacological Review, 
1973, 6: 151-177. 

3. The genetic system and breeding potential of the commercial American 
oyster - A review by A. Longwell and S. Stiles which appeared in 
Endeavour, 29(107): May 1970. 

4. Some impressions regarding genetics and the fisheries of Japan -
A manuscript by A. Longwell - published as NMFS Circular 388, 
p. 123-133, as part of the Proceedings of the First Meeting of the 
US/Japan Aquaculture Panel of the Nat~rQl Resources Council, Tokyo, 
Japan, November 1971. 

5. Oyster Genetics: Research and commercial application. Review by A. 
Crosby-Lonqwell. Proc. Conf. Shellfish Culture. Selden, Long 
Island, April 1968, p. 91-104. 

6. Evaluation of the mutagenicity of marine contaminants for marine species 
as affecting in-shore and off-shore fisheries. Informal, in-house 
report by A. Crosby Longwell, 1974. 
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29. STATEMENT OF NEED 

Pressures on land food resources demand that there be also an increased 
productivity from aquatic environments. The potent"ia"l for incY'easing aquatic 
productivity through controlled aquaculture has been largely untapped because of 
fundamental problems in the methodology. The consensus of opinion is that an 
increase in aquat"ic productivity through aquaculture should be pr'ov"ided by the 
private sector but assistance in problem so1ving and the introduction of innovative 
procedures can best be provided by government scientific laboratories as a public 
service~ 

Comnercial shellfish operators consistently urge that high priority emphasis 
be placed upon the problem of providing nutrition to the animals in aquaculture. 
Obviously, the ability to feed animals nutrients that will support growth, that 
are non-toxic and are economical is fundamental to the success of any aquaculture 
efforts. 

At present unicellular marine algae are cultured for use as molluscan foods 
along the -lines developed in the past at the j,1ilford laboratory. The method has 
numerous inherent benefits to achieving the end goal but also presents many prob­
lem:; 1:0 the CO:l1m2(~c-iu1 uqullcultUiA C i)lAoducGr~it The pc:;sicilftlt~\l o'P devclo tJing otfr;er 
fooe! sources should be pursued. This information shou-ld be based upon "infoY'llldtion 
on the nutritional requirements of these animals"as far as it is possible to de­
termine them. Allied to the need for providing commercial aquaculture with infor­
mation on nutritional requirements and how to provide this nutrition are other 
factors 5 such as cost, engineering of feeding system, acceptability of food materia'j 
at different life cycle stages, and monitoring for the invasion of pathogens. 

The intent of this Task is to provide information on the cultivation of marine 
phytoplankton for molluscan foods that will improve the method currently available 
and wil"1 prov"ide an immed"iate benefit to the industry wh-ile a more ideal food is 
being sought. To accomplish this Task research will be conducted on the chemical 
and physical factors that affect phytoplankton growth. Nutritional requirements 
of molluscs will be investigated as they relate to living and non-living food 
sou y'ces. 

30. ACTIVITY PLAN 

This Task will utilize basic methods for studying the nutrition and physiology 
of marine phytoplankton food-chain organisms. This informat-ion wi"ll be applied to 
the development and improvement of existing large-scale culture methods. Methods 
for efficient harvesting and for long-term storage of this product will be sought 
to increase efficiency of mass culture ;operation. Activities will then proceed to 
experiments on r'eplacing the living food with a partially or wholly synthetic food 
product. Simultaneously a critical system for evaluation of nutritional supplements 
will need to be developed. 
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31. TASK OUTPUTS AND BENEFITS 

1. Information on the maintenance of a collection of marine unicellular 
algae under controlled conditions will become available. 

2. Methods of obtaining and maintaining axenic phytoplankton cultures 
will be available. 

3. Production of large quantities of algal foods for uti-liza"Uon by 
molluscs. 

4. Information on the effects of various pollutants on algal growth will 
become available for determining potential productivity of natural bodies of water. 

5. Information on certain aspects of nutrition and physiology of pure 
cultures of marine algae will be published. 

6. Methods for obtaining axenic molluscan larvae for use in critical 
nutrition studies will be developed to support critical evaluation of molluscan 
nutr'l t"j on. 

7~ lrrformc!tio~; or~ !!ti-!172tion of mici'"'oscopic al~Fte as food SOllY'CPS to extend 
the current options available in aquaculture. 

8. Information on utiliza.-t"ion of synthet-ic nutY'"itiona"l fOl"ml(lations as food 
sources to extend the current options available in aquaculture. 

9. Consultation on best methods of providing nutrients for molluscan aqua­
culture w·n"j be available to industry_ 

32. IMPACT OF TASK AUGMENTATION 

At the present level of funding work can continue on maintenance of the stock 
culture collection and maintenance of the algal mass culture food production unit 
with a min"itnllm amount of experimentation in algal nutritional Jnd physiological 
requirements. With the estimated potential increase in funding, in addition to the 
above work, investigations into methodology for evaluating nutritional food require­
ments in molluscan larvae can be conducted, e.g., the culture ofaxen"ic larvae~ 
testing of algal species for which no informntion on food value is available, testing 
of synthetic nutritional formulation for evaluating nutritional requirements in 
larva~ and work can also be initiated into determining nutritional requirements for 
other 1 ife cycle stages. 
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33. CRITERIA FOR TASK Cm'1PLETION 

34. BACK-UP DOCUMENTATION 

a) 1. NOAA Regional Aquaculture Workshop Project #A/a-Ol, Mardela Corp. 

b) 

c) 

Report" 

2. Informal Report NOR 4 - Middle Atlantic Coastal Fisheries Center, NMFS -
lnves ti gati on Summar; es - A summary of Y'esearch in on-go'] ng progr'ams 
within the Middle Atlantic Coastal Fisheries Center. 

3. NOAA Week. NMFS Milford scientists develop algae culture for shell­
fish food. 

4. NOAA Technical Report, Nf"1FS Circular 388. Proc. First US/Japan 
meet'lng on J\quaculture at Tokyo, Japan. 

5, Monograph ~ "Continuous culture - a method for the production of uni·-
ce-llL(iat a1qa'l foods!! - R. Uk21es. In: Handbook of Phyc:01cgical 
Methods, J. R. Stein (ed.), Cambridge Univ. Press, pp. 233-254, 1973. 

6. 1\1onograph - IiNutritional reqLl"irements in shel'lfish cu-lture" - R. Ukeles. 
In: Proc. Conference on Artificia-l Propagation of Commercial"ly Valuable 
Shellfish, pp. 43-64, 1971. 

7. t~onogr'aph - IICultivation of unicellular algae" - R. Ukeles. To appear 
in a five-volume series in Marine Ecology_ 

8. Mass culture of phytoplankton as foods for metazoans - H. C. Davis and 
R. Ukeles. Science, 134: 562-564, 1961. 

9. Dried unicellular algae as food for larvae of the hard shell clam, 
Mercenaria mercenaria - H. Hidu and R. Ukeles. Proc. Natl. Shellfish. 
Assoc., 53:--85-l0~f964. 

10. A simple method for the mass culture of marine algae - R. Ukeles. 
Limnol. Oceanogr., 10(3): 492-495,1965. 

11. Influence of dinoflagellate trichocysts and other factors on the 
feeding of Crassostr~~ yirgLni~~, larvae on ~/lonochrysis_ lutheri -
R. like 1 es and B. Sweeney. L imno 1. Oceanogr., -14r3n03-4l 0, '1969. 

d) This Task will have no adverse impact on the environment. 

e) -149 ,~ 
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29. Statement of Need 
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Increased exploitatioh of the nation's estuaries and coastal zones for industrial 
and residential develop~ent and recreational activities has markedly reduced the 
areas ava-ilable for thE: pr~oduction and har'vest of f-ish and shellfish. ~1ore 
efficient and effective f:ieanS to en nee U.S. seafood production must be found. 
Aquaculture methods require: 1) an adquate supply of genetically desirable brood' 
stocks; 2) methods to increase larval survival and normal development; 3) methods 
to promote rapid growth. Disease is often a limiting factor to successful aqua-
cu 1 ture opera_ t ion s ~ 1<}1 i ncrea:d ng i ntfrest in aquacul ture, v.Jhere popu 1 at'j on s 
reach maximum density and the tY'rdlsfer of susceptible stocks (as eggs, 1 arvae, 
fry, fingerlings) becomes a routine procedure, it is necessary to conduct scientific 
studies on the role'of disease so that its effects can be prevented, minimized, 
01" e l'irr!"i na ted. 

The successful application of disease research to the intensive propagation of 
fish and shellfish in controlled environments would increase industrial 
initiatives for commerc 1 aquaculture. A program of disease research would 
invo'lve: 1) the development and imp-leme:ltation of a research program for disease 
prevention and control, particularly in hatchery and nursery systems; 2) the 
development and implementation of an inspection system for routine diagnosis and 
1" d C-\ n ~< " f,' c- a +, .j 0 n o· F .~ n frJ ~ -t,-.::; '"' 11 e: a (' C i'" + C < ::) CO r'l -j. ' .... " ,<', t S 0"" d -I' 11 t e r 0' ..; ~ c -j P 1 ., :~! a ''(' .. I t-- e c ear c Irl \",_, L_ ..... 1 .. ! (I \...l.<,."".h __ , C~\.,.."\.."" v .\...( CI\"". ,II ~!~, l!l ',' j , . ....,. 

·'p'l(~Qj0·C·t:S ·iY1 (:0'~ !abc:r\at~Q~'~ ~~!it!#\~ ~~ntiusi:r~~/;J ~\~~r;i\/ei·'\si·ti2s9 Si~2~tC; t:1nc1 rCdCl'"'&1 etQ2(i(:i2S 

and other research institutions; 4) legislation providing a favorable climate for 
aquacu 1 ture research; e ~ g~ s speci fi c NOJ\J\ a ppropr'l at ions 5 Ii coo. s ted zone 'I e9 is 1 at i on, II 
lIocean dumping act~1! arid f'ish d-jsease legislation, thus lead'ing to coord'inated 
programs with other NOAA elements such as Sea Grant and Federal Aid (88-309) 
projects. Information gene0ated would be disseminated to all user groups and 
others interested in aquaculture operations, particularly industry, state, and 
some university laboratories who cannot do the work themselves. 

30. Act-ivitv Plan 
----~--,. 

As far as possibTe~ research will be integrated with ongoing Pathobiology 
Investigations now deali primarily with diseases of wild fish and shellfish. 
Research emphasis v~il"! f~.Jcus on prophy'!axis and treatment of infectious arid non­
infectious diseases of 'larvae and juveniles of selected shellfish species produced 
under 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 fishe~y management practices as they apply to various phases of 
aquaculture operations; particularly in hatchery systems. Techniques will be 
developed to: l} monitor, isolate, identify, culture, and diagnose micropathogen 
presence; 2) determine t~e mechanisms of micropathogen transmission, penetration, 
-infectivity, host specificity; 3) qual-itativE::ly and quantitative']y measure micro­
pathogen activity and host responses vola. biochemical;; cytological, physiological, 
immunologic21 5 and biophysical stud-les. 
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30. continued 

Long-range plans call for implementing research activities as described above 
to include species of crustaceans and finfish. 

1. Outputs 

A. Successful implementation of this task and consequent productivity 
therefrom will permit the NMFS to serve as a national and international clearing 
house and disseminator of technical -infol"'mat-ion or1 disease contro'j in aquaculture 
systems~ including establishment of disease registries and publication of manQals, 
bulletins, brochures on diseases encountered in aquaculture and methods for disease 
control and prevention. It will pennit NMFS to integrate inhouse research projects 
with Federal, State, university, and other research laboratories in order to 
provide training facilities and to implement and augment programs to prevent diseases 
in hatchery and nursery systems. 

t ~: 
t B. Research productivlty and termination of task e"Iements v-!il1 be 

measured through successful operation of aquaculture programs of cooperating units 
and through communication of results in the scientif-ic literature and in industry 
publicationSe 

2. Benefits 

Task outputs would substantially benefit those user groups whose success 
in various aquaculture operations are precluded because of problems related to 
disease. Examples are: inability to bring molluscan species through larval 
and juveni"/e stages on- a mass scale to a point where they can be transp'lanted 
successfully; spreading of diseases through indiscriminate transfer of animals 

1- for farming or for use as brood stocks which may harbor infectious agents; 
t~- inability to recognize signs of abnormal VJater quality condit-ions or the presence 

of infectious disease entities in the environment in which the animals are grown and 
inability to distinguish these organisms from innocuous ones; lack of reliable, 
objective, readily usable information for solving problems in disease related 
mo11uscan aquaculture. 

329 Impact of Task Au~entati on 

FY 1975: This TOP represents a modified submission in which funds for the 
t - last halt of FY 75 are to be reprogrammedh Specific actions for FY 75 inc1ude 
~ reprogramming part of the current Comparative Pathobiology task to the contro1 of 

aquaculture diseases. The total FY 75 funding for this task is 20K. Of this 20K 
and 1" man year w-ill be reprogrammed beginning January 1, 1975. This will obviously 
reduce the arnounc of avai'lable funds ~ activi~.Y9 and output for Comparative 
Pathobiology Investigations at Oxford. 

r 
L 
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£Y.. 197_~: Specific reprogramming act'ion for FY 76 include the same proportion 
of funds and pefsonne 1 reprograrnmed the prev'j ous year; 'j. e. ~ 40K and 2 man yea rs. 
The Comparative Pathobiology Investigation will decrease correspondingly in terms 
of funds, personnel, and output. 

FY 1977: An additional 83K increase for this task is anticipated along 
vii th -3ne\'/ cei 1 i ng So 

33~ Criteria for Task CornpletiQ!l 

34. 15 a c k -~ DoS u)ll~.!.~a t ion, 

A~ 1 c Shellfish Institute of Noy'th i-\merica - resolution to react'ivate 
molluscan aquaculture studies - genetics, disease, nutrition. 

2. Mardela Corporation report to NOAA - includes NMFS needs to 
study mo'lluscan 2.quacu'lture ~. disease, nutrition, genetics. 

Bo Related tasks - none on diseases 

Inhouse (NMFS) aquaculture (hatcheries, ~urseries) 
Center, Milford, Conn. - Oxford to do cooperative disease studies 
Sea Grant-University of Delaware - Oxford to do cooperative disease 
studies; SS-309/Federal Aid-State of Maryland - Oxford to do cooperative 
disease studies. 

·C. Legislation not required 

D~ No environmental impact statement needed. 
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29. STATEMENT OF NEED 

This Task will contribute to Objective 3, Subgoal A, Goal III of the P.E.D. 

As the world demand for food, including that from the sea, increases, it 
becomes apparent that the contribution from the wild stocks of marine fish and 
shellfish is limited by natural restrictions on the populations over y\lhich man 
has little control. A new approach to fish and shellfish production which will 
supplement the wild harvest must be developed. The most promising appears to be 
aquaculture - the rearing of aquatic animals for human consunlption under the com­
plete control of the culturist. To be successful, the life history of the species 
being considered for commercial culture must be completely understoorl and the 
physiological, nutritional and ecological requirements of each stage of development 
determined and satisfied. 

The most dependable, year-round culture systems for molluscs that now exist 
are for several species of oysters and the hard clam, Mercenaria mercenaria; but 
even \tlith these species" there are aspects of their earlylfFe11-istory, 'such as 
nutritional requirements and susceptib"ility to disease 5 that are not fu'ily under·,· 
stood. vJith other species~ such as the bay sca."llop~ much more life history work 
-, <; nppdpr!. 

The intent of this Task is to develop laboratory techniques for maintaining 
and spawning commercially valuable and potentially valuable mar"lne mal'luscs and 
rear'ing their embryos, larvae and juveniles in the laboratcry. These investigations 
will be directed toward the development of aquaculture systems which can be used by 
the industry for commercial-level production. 

30. ACTIVITY PLAN 

Standard methods available at this laboratory and in the literature wh-ich have 
proven successful for culturing the oyster and the hard clam will be used initially 
in attempts to develop hatchery culture methods for other bivalve species of known 
or potential commercial value. Because each species has certain unique require­
ments, these methods Inay have to be modified or new technical appro~ches developed. 
Attempts will be made in logical sequence (inducing gametogenesis, spawning the 
adults, rearing the larval stages) growing the post-set stage immediately after 
metamorphos"is and f"inally rear"ing the juveniles to the "grow-outll stage in the field) 
to adapt proven techniques, many of which originated at Milford Laboratory, to the 
cu 1 ture of new aquacu 1 ture cand·r dates, modi fyi ng these techni ques when necessat~y. 
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31. TASK OUTPUTS AND BENEFITS 

The reproductive habits and early development of comnercially valuable 
mar'ine molluscs vrill be determined in the laboratory_ Subsequently, environments 
in which various mar'-ine mol'!uscs can be spawned and their embryos, larvae and 
juven-j'les can be reared to the adult stage \!Jill be de\feloped in the hatchery and 
in the field at commercial levels of production. 

The information obtained from this Task will be of direct benefit to the 
development of aquaculture in general in the United States and to molluscan aqua­
cu'lture -in part-lcular. Life history data VIill be useful -in the management of 
wild stocks of the species involved and will be an aid to the nationwide NMFS 
effort to protect our living marine resources. 

32. IMPACT OF TASK AUGMENTATION 

C. An increase in funds for BY + 1 will allow this Task to expand its 
activity~ \!Jhich vvil"l be committed exclusively to the development of laboratory 
culture methods during the Current Year and the Budget Yea.r~ to the problems 
of scal'ing up culture methods to the pi'lot hatchery level and to f"leld IIgtOW-outll 
methods. 

33. CRITERIA FOR TASK COMPLETION 

34. BACK-UP DOCUMENTATION 

(a) Informal Report No. 4 - Middle Atlantic Coastal Fisheries Center, NMFS -
Investigation Summaries. 

Report of the ~1ar'dela Corporat"ion, lJanuary 1973. 

Sea Grant studies on rearing of marine organisms at numerous universities. 

A Draft'Outline for the National fisheries Plan, Dept. Commerce, NOAA, 
NMFS, August 1974. 

Aquaculture in the National Oceanic and Atmospheric Administration, 
Special Emphasis Document - Harold L. Goodwin, Program Manager, Sep­
tember 1973. 

A Corning of Age - David H. Wallace. In "Aquaculture Section ", NOAA, 
Vol. 1, No.4, 1971. 
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34. BACK··UP DOCUMENTATION (Contd) 

Ocean Harvests: Promise and Practicality - C. P. Idyll. In 
"P,quaculture Section rJ

, NOAA:; Vol, '1, No. 45 197'l. 

Aquaculture in New England - Gates, Matthiessen and Griscom, Univ. 
of Rhode Island Sea Grant Marine Technical Report Series No. 18, 1974. 

Aquaculture: A New England Perspective - T. A. Gaucher (Ed.). New 
England Marine Resources Information Program, 1971. 

The Status and Potent'ial of Aquaculture, Vol c 1 .~ John H. Ryther, 1968. 
Clearinghouse, Springfield, Va. 

~1ar'ine Aquiculture, ~Jil1iam McNeil (Ed.). Selected Papers from Con­
ference on fvlarine Aqu·icu·lturt~5 1970, Oregon State University Press. 

Shellfish Hatcheries: Present and Future - H. C. Davis. Trans. Amer. 
Fish. Society, Vol. 98, No.4, 1969. 

(b) No related NMFS Tasks. Sea Grant spcnsoring related research. 

(c) No add-it-iona."! Congressional Legislation needed to complete Task. 

(d) This Task will have no adverse impact on the environment. 

(e) This Task will not contribute to the Extended Jurisdiction initiative. 
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Fish populations of the Middle Atlantic Bight have been subjected to 
encroachment of massi.ve fore5.qn fleet.s offshore! i.ncreased U & S. comnl(::;}:"cial 
and sport fisheries insl~re, and reduction in quality and area of suitable 
spa\\rning and nllrse:cy grounds. These forces hav'e conLbined vIi th na·tural 
fluctuations, in varying proportions, to jeopardize our coastal fishery 
resources to "1:he ex-tent that some are on the verg8 of depletion. Unfor'­
t.unatel.y, om: basic biological knowledge of the life his·tories of coastal 
f:L:ihes is inadequat.e for recormrtc:?nding im.mediate and sound national (i. 8. 

State, incltlstrYf sport:.smen) and int:ernational (i.e. ICNP ... F, bilaterals) 
management policies. We are not. in a posi tion to de·termine recrui t.ment, 
optimum levels of exploitation, or t.:he impa.ct of long--t.el.'1tl nat'llral fluc­
tuations and man-made changes in t:he environment upon our fishery reSO\ ... lrces& 
The scientific and technical base needed to .properly ma.nage OUY- coastal 
fiGheries and to encourage indis·tri.a.l initiatives will incorporate the 
understanding of basic biologi(~al cornponen.'ts that make up t.:he life history 
patterns of the several species~ It is essential that t:he assessment of 
fishery s·tocks along t.he l\tlantic coast be augrl.1ented in order that proper 
management policies can b2 esta.blished to insure the maximulll sGstainable 
yield of import.anlc marine resources. 

30 - ACTIVITIES PLAN __ ~ _______ A 

1) Collect biological materials pertinent to selected Atlantic coast 
sport. and commercial species SUdl. as drmus f flounde:t's I' por:gies" sea 
bass<'::s (hn~intJ· sp:cincr and -Fri.11 <]!"01Jndfish crn:Lses; loc:.<Li.,Z,f?d n:olYthly 
cruises, and routine port sarrpling. 

2) Analyze biolog'ical materials ·to determine one 'or more of ·the following: 
age composition and grow·th ra'ces (analysis of scales and otoliths); 
sexual development f spawning season rand fecundi'cy (macro- and 
microscopic gonadal examination; food and feeding habi'l:s (stoI'aach 
content studies). 

3) Conduct stock and racial identification studies of selected species 
by means of discriminant func-tioYl ana.lysis of morphOl'netric and 
meristic variates and analysis of scale structure pecularities. 

4) Record all data colJ.ect(~d on the appropriate au·tomatic daJca processing 
forms F transfer to punch cards f and incorporate into Eort.ing, listing, 
and statistical systems. 

5) Ret:ri.eve and analyze data for use in technical reports, scientific 
publica.tions t and special problem areas, such as EIS. 

6) Retrieve data requested by various user groups such as population 
and environmental analysts, Nl\1FS research, indistry; sportsment 
manaqement and regulatory agencies. 

FY 75: (NoV? part of NAC-002-T7--SII····A 

1) Develop historical finfish data into .l~DP formats for inhouse reports I 
ar<Jhlvlnq r and published Burmnary .. 
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2) Complete ADP processing of data for racial analysis of flatfish 
species 0 

3) Complete :preparation of bluefish compendium contributions. Included 
are cornpletion of age, growth f morphometric f and bibliographic material. 

4) Continue age and growth studien of selected sciaenid species and 
initiate special studies on fecundity, food habits, and racial 
separa t:ion. 

5) Complete da-ta report pertaining ·to 1968-72 Dol~1in and Del~~~f:" II 
cruises. 

6) Complete stock and racial studies of three species of flatfish 
(!:~?,licl~hyE!._ denJc~, £.. :albJ:2l1t:tar .!: .. le1:ho~!i5Trna) 0 

7) Continue preparation of bluefish compendimn contributions ,. 

8) Cont~inue studies of selected sciaenid species 0 

9) Prepare semi-annual and annual reports from monthly cruise results. 

FY 76: 

1) Complete synopses :for selected species of the Sciaerddae ·to include 
age composition, growth rates r spa'\,vning seasons!, fecundity, food 
a.nd fe:..:d:1.n.g hah,i·ts, a.nd identificat::.iJ)r! of" stor:k anci/nr rF:lcd.al units. 

2) Continue series of biological analysis reports from monthly cruises. 

FY 77: 

1) Con·tinue to amplify research on age f food habits p fecundity v length­
weight for selected sportfish species. 

2) Prepare reports for scientific, environmental and other user groups 
on significance of results. 

31 - TASK OtJlrpUTS 

a) rrhe biological studies program will provide material relevani: to :fCGwt,h 
rates f age composition, spa\.vning seasons f feCillHii ty F migTa'tions I food 
and feedi.ng habits, and other factors affecting the abundance and 
dist:r.ibu.tion of important cornmercial and sport fish" Such studie:'3 
of ·the life history of fish are essential for the development of 
population models \,yhich Viill lead to better predictions of fut.ure 
abundance and as a basis for sound management decisions. It. will 
attempt. to establish means t:o i.dentify geographic races or unit stocks 
of those species that contribute to the comm.ercial and sport fisheries. 
'l'hese stocks may differ in distJ"ibution r growth; fecundi·ty rand survival. 
jl"ccu.rate assessment and management of those species where separate coasi:aJ 
units exist must" be based on a knowledge of ·their st.ock structure. The 
task initially will: 
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1) Contribute biological data (i.e. length-age, length-weight) in 
coopera tion '\:Ji th NI~FC~ ':Lnd coni:.racting State agencies to a common 
input progrdm which will incorporate material from Block Island 
-to Ca.pe CClnaveral. 

2) Provide analyses of materials collected during cruises or by 
means of port sal'llplin~f t:o popula. t:ion dynawics group. . 'I'hese inputs 
will initial..ly provide a data base and subsequently improve the 
accuracy of biomet~cic models of popUlation structure. 

3) Pro\Tide ont,pu'ts from the life histor'.i data bank t.o various users" 
including indu.stry f sportsmen f populat.ion and environmental analysts f 
other NMFS resea:tch groupsi a.nd mana.gement and regulatory bodiesQ 

4) Be prepared to furnish or synthesize data pertinent to man-induced 
impact on the envi.roll.l.'nSnt & 

b) The long-ra.nge benefi·t of ·this task wi]'1 be t:he ability to provide, on 
a regular and tim.ely basis p biological information essenLial for aSSeSSlTli2Jl 

predicti.ons an.d management policies pe.rtinen·t t.o selec·ted ruiddle Atlantlc 
coastal sport and cOITllllerci,:i.l. species. 

Using standard collecting and analysE:s procedures f over enough year,s i 
will enable vali.d compari son of normal fl:lc>cua.tions in specific fish 
popula tions and vdria tions from ,the normal attri.huted to the irr~pac·t 

of natural o:r· rrtcm-rna(le st.:resses. 

IntormCition collected vli11 .. , upon requl:.:SL f DE: Inau~; c;~·;ra1.j .. a.D.LS ,-_0 :';:_.0.1::.c f 

Federal, or international units in charge of manaqe~nent reco::mnendatior~s" 

Upon request" addi.'cional biological mab2rials 'will be collec·ted and 
forwarded to ctlleagues in other investigations, State agencies, and 
universities. 

32 - IMPACT OF TASK AUGJ:v1ENTATION 

1) Cy no increases anticipated. 

2) BY -- no increases anticipated. 

3) BY + 1 FY 77 -- no increases anticipated. 

33 CRITEEIA FOR Tl\SK COlv:tPI.JETION 

34 - BACKUP DOCUI\lmN~['P/rION 

8.. S. ,J. iNilk and lVl. ,J. Silv8rmana 197. Fish and hydrographic collec,tions 
made by the Research Vessels .!2~lp~j.n~ an.d DeJ:.~~~.E'~:.. II durin9 1968-1972 
from New York to Florida. SSR~F (in prass) . 

S. J. Wllk and M. J. Silverman. 
of Sand.y Hook Bay, New JerseYe. 
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Summer ben'thic fish fauna 
(in press). 
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L. A. Walford, S. J. Wilk, B. Olla, A. Kendall. B. Freeman, D. Deuel, 
and. IvI~ Silverman" 197 0 ~rhe bluc~fish .s~~.!:~!Ej,.x) A 
synopt~Lc review of it.:,;; biobogy 0 ASl1FC Leaflet Series (in press) . 

S. J. Wilko 197 ," 'Fha wea,kfish 
biology and present research. 

(S~yT~~c::i0.2.~ E~.s:~l~~) a revisvv' of its 
liSlvtF'C Leafle)c St:::ries (in prE'ss) . 

M. ~J. Silverman. 197 0 Early scale devE::lopmen,t of bluefish (Pom~ltom~~. 

1) IvJpl.CFC programs and tasks 
a) Hult~ispecies task 
b) Ichthyoplankton task 
c) Ecosystems Investigations 

2) Other NMFS programs 
a) NEF'C s:rroundfish sunrey 
b ) J:.i1,,\RMZ\P 
c; AEG 

3) Sout:h Ca.rolina -l\1.A,m·1AP 

c~ None 

cL None 

(in press) . 

e. Biological data of fish stock will add to decision making for 

recreational fish species. 
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A.t a ti.lTlG vlhen the activi.ties of man continue to impinye on and disrupt 
the natural homeostasis of the marine ecosystem, it is essential that 
the level of confidence in assessing and predicting the effects of such 
activities be irnprov.:::;d. It is only tbrough such efforts that rational 
planning of action for p~ceservin9' the environment may be implement.ed. 
One approach to the problem is to study the response capabilities of 
selected marine organisms to specific contaminant stresses. 

In recen·t years: the need for more comprehen:3.:iv1:; meaSl:I.J:CC-:: of pollu.tant 
effects on aquatic organisms has stimulated the development of method­
ology in a variety of disciplines including animal behavior. 

The most. importaJ.l.t advantage of using behavior as a measure of stress 
is that the results often lend themselves to direct interpretation 
regarding environmental quality as related to the possible consequences 
at both poplJlation and ecosys·tem levels 0 The complex of biochemical 
and physiological responses which are integrated by the a~imal internally 
are manifested in directly observable acts. These behaviors reflect 
not only the internal state but also how an animal responds to and 
consequently may survive r a particular s·tress sit~uat.ion. By usinq the 
normal behaviors of the animals as baseline measures, the effect 
of given levels of potentially detrimental stress can be determined 
and the results extrapolated to .predict the impac i: on or degree of 
change within a given nat.ural community. 

There i~ a critical n~cd for providi~g infc~matian cancernins the life 
habits, behaviors and habitat and teeding requiremenLs of marine species 
residing in environments which are potentially susceptible to man-induced 
change. Environmental modeling and EIS ultimately require information 
of this sort since realistic models or predictions cannot be developed 
if t.here is insufficient dai:a from the natural environmen·t. In addition, 
there is considerable interest in developing behavioral baseline measures , 
of normality for species used as indicator organisms in contaminant 
testing by a variety of industrial, s·t.ate and federal aqencies (EPA, AEC). 

309 LABORATORY ACTIVITIES PLAN 

Laboratory studies conducted under controlled conditions will center on 
the meaSlJ.rement of normal behavioral responses of select-:ed marine fish 
species, including juvenile mullet and cunner, and how these behaviors 
are affecJced by sE::lec·ted cont.aminant stresses including ·temperature, 
petroleum and/or water soluble petroleum components. 

The focal point of the laboratory studies in Vv"hich mulle·t comprise the 
test species is a lBO-liter tank, constructed from non-reflective glass 
which is surrounded by 4 adj acent tanks of similar si?:e. 'rhis en tire 
experimental system is equipped vJith controlled light and temperature 
system as well as a specialized filtration system. 

-17(~·-
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In the experimental procedure, a single fish located in the central 
tank is allowed visual contact with a group of fish in one of the 
adjacent tanks although it is physically separated from them and hence 
is deprived of al:L other sensory stimuli. The initial phase of the 
stud~ will establish normal behavior under preferred conflitions of 
light f temperature.; and salinity" Quanti -tati ve measurements are made on 
a single fish as it responds to its species mates or to a different 
species group in an adjacent tank. Data of this kind afford specific 
baseline information on the strength of the motivation of the fish to 
aggregate durinq short and long-term C:c-;xposures and can be readily 
compa:red vli·th any deviat_ions in t.he normal schooling responses occurring 
during period;.:> of induced s-t:ress. 

FeedinSJ behavior is also tested in -the saIne experimental appara-tus and 
quantitative measurements are made on the readiness to feed and on long 
term feeding motivation of test fish, which again are receiving only 
visual cues from their species mates. Through this system of testing, 
an analysis and quantification of feeding behavior will provide the 
capabili ty to de-teet changes in feeding mo-tivation caused by -temperature t 
petroleum and by -the interaction of the two 6 

Studies in which cunner a~e the test species will be conducted in 
another specialized experinlental system equipped vvi th cont.rolled light 
and temperature and fil t:ra-tion system p and in which -the animall-s 
substrate and babitat requirements are approximated. 

The initial phase of the study will establish, under conditions corres­
pO.i.'lclLng to 5E::c.s0l1Cll fluctuG~-~:_ic~r;s c,f tempf":,y;:,d-_nrf=>s.' sal.ini ty ~ light I no:cm.al 
patt8rns ot territoriality, 2ctlvity, feeding and ~ocidl iDteractic!L~ [u~ 
cunner 0 '1'11ese behaviors \'lUll:.'e quo .. ntified for comparison with behaviors 
observed during peY'iods of contaminan:t stress. The dat.a, analyzed daily 
by statis-tical met_hods d.eveloped specifically for the program, will 
alloVl day-to-day evaluation of experimeni.":al results. Contalllinant leve1s 
will be monitored regularly. 

FY 75--76 - Normal social, schooling and feeCiing response of juvenile 
bluefish will be measured as related to olfactory and visual cues. 
Effects of temperature stress on established social and feeding patterns 
of mUllet .. will be dei:ermined. 

31 c TASK_ OUTPUTS AND BENEFI'I'S 

The primary output of this Task will be -Lhe utilization. of established 
normal life ha.bi.-ts an.d behaviors of representative marine fish species 
to deterrnine the effects of selected contarninant stresses (e. g" petroleum I 
temper2.ture and t-.he synergistic (lction of the two), This informatiorl 
will result in an increase in the ability to assess and predict pot~ntial 
effects of contaminants witll.1.n particular ecosystems and a.id in developing 
ecosystem guidelin.es to be u.8ed in aLL types of ecological modeling 
efforts. 
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The need for such guidelines and the important role the Behavior 
Investigation has played in pioneering this type of effort arc 
e:x:emplified by the fol1ovvin9~, 1) a workshop on liBehavioral Heasures of 
Enviro:nmental Stress rr sponsox'c;d by t.he Marine. Technology Society; and 
2) 0. forthcoming session f tiThe Use of Behavior tc IVleasure Stress in 'the 
Marine Environment", at the Third International Estuarine Research Fed­
eration Conference. Both of these projects, organized, chaired and 
edited by B. L. alIa, Senior Investigator of this Task, illustrate the 
national irnportanc<:~ of 'this rrask I S efforts. The results of such proj ects 
receive wide dist.ribution and are important to bulh private concerns 
and government agencies engaged in assessing water quality and setting 
permissible limits. 

The inadequacies and limitations of standard test techniques which are 
being applied on a 'V\70:cld-wide basis, ha'\/8 necessitated more comprehensive 
identification of organismic response to contaminants. The development, 
by this Task, of methodologies which are generic in nature and can be 
used in the laboratory or field, or applied in and of themselves to 
predicting the effects of stress, are contributing significantly to the 
improVeilleri.t of standard testing procedures. Th,e actual data ga-thered 
by this 'I'ask can be used by a variety of concerned groups including 
private indus'trial firms f sta'te and various govenlll1.ent agencies (EPA, 
CEQ, AEe). 

32 < IMP.f:1CT OF TASK AUGI'1ENrrNEION 

No potential increases are anticipated. 

34. BliCK-UP DOCUMENTATION 
-----~--~-----.......-.---.--..- ..... ,-... ------

Atcma, J. f S. J'acobsonJ' J. Todd and D. Boyla.n. 1973. The importance 
of chemical signals in stimulating behavior of mari~e organisms: 
e£ ieets ur it 1 L(:;1~0(1 2i-J.\:ij~-GTIliiel1·t. ... -j~1 c:i'i;.':':.i.'i.-li_;3 t.-~r~1-: Oil c_D.i.1T'"aJ_ CC·:-~:T~~!.ll:j_C2- tioD i 

p. 177-197. In: 
mental Chemistry. 
l'~ichiga.n . 
This papel: revi(::ws 

G. E. Glass (ed.) Bioassay Techniques and Environ­
Ann Arbor Science Publishers Inc., Ann Arbor, 

the effects of kerosene fraction of feeding 
atJcraction to food and homing' in various roari.ne organisms. 

Atema, J. and L. Stein. 1974. Effects of crude oil on the feeding 
behavior of the lobster Homarus amr>rJ,canus. Environ. Pollut. 6; 77-86. 

Tl ' ~ 'b J..~nte~-r-f--.err.>-l'-lc-e-~;-y-crude oil ",,;ith chemosensory llS paper aescrl es ~ 

behaviors of lobster during feeding. 

Coutant, C. C. 1970. Biological aspects of thermal pollution. I. 
Entrainment and discha.rge canal effects~ Publ. No. 383{ Ecol. Sci. 
niv. Oak Ridge Nat. Lab: 341-381. 
This article reviews and evaluates the effects of thermal discl1arges 
on biological processes. 

Jensen, A. C. 1974. Sport fisl18ries and offshore oil. N. Y. Fish and 
Game Jour. 13(1) :79-J12. 
Thi:; paper c1.iscu:C:;S(3S the J112U:'j 1'1C: spc.r~:fishery resources in the NUL ·Lh 
~nd Middle Atlantic regions iD relation to the suspected pct~olcum 
l'es(~rves . ··176-
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Y .... r:enkcl f P. Ii < and F. L c Parker (od.). 1969, Dialogical Aspects of 
'l'llC.:nnal J)()11uticm; l'.:ro~eC!din(]s. Vandc'rbilt Univori:_:i Press l 

Ncl:::jhvillo r '.I'(;nn, £107 p, 
This paper reviews the vurious sources of thermal pollution and the 
resul ting pl::'oblem:::; in tho en\.rironment. 

Lyman, H. 197 /1. Succc~ssful Blucfishing. International l>1arinc Publish­
ing Co. I Camden, Maine. 112 p. 
The findings of the studies on bluefish feeding and activity are used 
in a book of interest to sportsfishcrrnen. 

Olla, B. L~ 1971. I. rI'he effect of temperat.ure on the activity of 2.dult 
Atlcmtic mackerel, .§_c::~)m}~~~_ scornbJ~us. l\EC RC::'port (49-7) 3045: 1971. 
'1'11is report snrnmarizes the effects of rapid continual increases of 
temperature to lethal levels as well as several gradual step increases. 

Olla, B. L.1972. IL 1'he effect of temperature on 1:ho act.i'vit.y of adult 
l\:tlantic mackerel: .§c0~lbe~~ SC:.~1?:::2-~g_. l~EC Eepo:ct (49--7) 3045: 1972. 
This report srunmarizes the effcc·ts of high temperature acclimation 
follovled by two gradual step increases to upper incip:Lent_ lethal 
levels and the resultant changes in feeding levels. 

Olla, B. L. 1973. III. The effect of temperature on the activity and 
feeding of adu.l t Atlantic mackerel, .Sco~t!?er sc::.9mbrus. Some factors 
to be considered in the conduct of finfish bioassays. ABC Report 
(49-~7) 3045. 

r.rhis st.udy reports (1) the effects of identical tempc7.yature incrca.ses 
within preferred ranry8s on activity and feedi.ng p?tterns of D2ckerel 

behavior in light of the ne~d for. changes in bioassay methodology. 

0110.[ B~ L~ 1974. (1) Cornpar,:ltive stu.Gies on the response3 of young 
tautog f ~~~11)to.9:':::_ onit~ and juvenile bluefish, ~? .. E~.C1t.~.~Tm~ ~alta..t~ri~ to 
incrGasing temperat.nres. (2) The effect of temperature on [i811-to"-
fish att:raction in an inshore schooling spcci es f stxipcd InlJ.llet i ~/\Ugil 

ceph<?JtlS. (3) The act.ivi t~i f ha.bi·tat preference, home l'ansE: and 
feeding in the cunner ,. TautosroLC!:l?_r.us_ adspe!:"s~s" !-lEC Report (49-7) 3045 a 

This study reports (1) the differ2nces in J:c~;ponse capabi1i ty of rcpre-· 
sentative pelagic and demersal species types; (2} the reduction.in fish­
·to~~fish response a'c high sublethal temperatu.res; (3) t.he nerma.l environ­
mental requirements of an inshore ~~nersal species, cunner. 

Olla, B. L. (ed.). 1975. Behavioral measures of environmental stress. 
In ~ Proceedings of the r1a.rine Technology Society IS r.larine Bioassay 
Evaluation Workshop. In Press. 
This chapter details the need fot and use of behavioral measures in 
bioassay tests on marine organisms. 

Olla, B. L. 1975,. The use of behavior to measure the effects of petrolewll 
011 marine organisms. II~: 1'he Proccc.c1ing s of the ConfeJ:-ence on i'1arine 
Envirunmental ImplicCltions of Offshore DriLLing in ·the Balt.imore C&nyon 
Region of t.he J:'.'lid-Atlafl.tic Coast. In manusc}_-ipt .. 
This 1)ap(;1." rcvicv/s the need for c:md \.1se of bcho.vior in measures assessing 
and .prec1j.cting the effects of petroleum and/or: petroJ..::::um products Oil 

marine organisms. 
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Olla, B. L., A. J. Dojda and A. D. Marine. 1974. Daily activity, move­
munts f fcc~ding cl.nd soa.L..;on<.ll OCCU.1:rence in the tautog f ']\::'1.utotja oni tis" 
Fish. Bull., U. S. 72:27--35. 
This paper desc.ribes t.he Ii -Fe habits and environmental rcquiremen:ts f 
derived [rom in situ observations, of the tautog. 

Olla, B. L., A. J. Bejda and A. D. Martin. 1975. Activity, movements 
and feeding behavior of the cunner I T<lutogolabrns u.d~3persus f and 
compa~r.ison of food habit.s vlith the coresident. tau tog f Tauloga oni tis ~ 
In review. ------.--
This paper describes the life habits and environmental requirements of 
cunner and feeding interrelationship with tautog. 

Olla, B. Lor H. M. Katz and A. L. Studho1me. 1970. Prey capture and 
feeding motivation in the bluefish, !:_c.:'mc:.t'0l!l~_~. ~alta~rix. Copeia 1970~ 
360·-3G2. 
This study describes the different phases of th~ feeding response and 
the effect of prey size on feeding motivation. 

Olla, B. L. and C. Samet. 197~. Fish-to-fish attraction and the 
facilitation of feeding behavior as mediated by visual stbnulii in 
st.:riped mu.llet, I'-1u9i:1: ~e12..b~lus. J. Fish. Res. Board Cane 31~.l621-

1630. 
This paper describes the role of vision in social attraction and 
feeding behavior of striped mUllet. 

Olla, D. Lor C. E. Samet, and A. L. Studholme. 1972. Activity and 
[ec~clijIY Lei-ld."vic(L' of t:ll.e SllIl~~jTler fJ~C)Ul!c1c~r.- (r\:1:~.o._;_~L ... 0}~~~~·J~~ __ d.c~~~_a·t_w~_~~.) llr~·(ley.~ 
controlled laboratory conditions. Fish. Bull., U. S. 70:1127-1136. 
This pclper d8scribes acti vi·ty cycles, feeding and swimming patterns 
of adult flounder under controlled laboratory conditions. 

Ollar D. L. and A. L. Studholme. 1971. rrhe effect of temperature on 
the activity of bluefish p Poma·~.om~s sa.:~_~~!:rix. L. Biol. Bull. 141: 
33'j.--349. 
This paper describes the effects of thermal stress on activity, 
feeding and schooling in bluefish. 

Olla, B. L. and A. L. Sthdh01me. 1972. Daily and seasonal rhythms of 
activity in the bluefish (Poilliltomus saltatrix). In: H. E. Winn and 
B. L. Olla (cds.). Behavior of Il,1arinc Animals: Current Perspcct.:ives 
in Research. Vol. 2, p. 305-3254 PlE:llUm Press, New York. 
This paper describes the normal daily and seasonal activity, feeding 
and schooling behavior of bluefish under controlled laboratory 
conditions4 

Olla, B. L. and A. L. St:udholme. 1975. The effect of tcmperat.ure on 
the behavior of young t.au·tog f 'l'autoga 9.!1...~ti~ (L.). Proceedings of 
t:he Ninth European SympoSiUlrl on Ha::::'ine biology. In Review. 
'This paper describes changes in activit:y, territorialit.y, feeding and 
shelter - dependence of young tautog at elevated, sublethal temperature. 
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Ollar B. L. f H. i'Ji.cklund and. s~ ~'Jilk; 1969. Behavior of Hinter flou.nder 
in a natural h':-lbitat. Trans. 1\rne1:. Fish. Sc,c. 9D:717---720. 
This study describes fjeld observations of winter flounder activity 
and feeding at different times of t.he day and at different ambient 
teml)Cratures. 

Parker, F'. L. and P. A. Krenkel. 1970. Physical and engineering aspects 
of thc:rmal pollut.ion. CHC Press, Clevcland r Ohio. 
This paper reports specific demands on aquatic envirorunents due to the 
increased cooling water requirements for both tllermonuclear and 
fossil·-fueled st'.cam electric pO\'Jer plants. 

Ricciuti, E. R. 1973. Killers of the Seas. Walker Inc. N. Y. 308 p. 
The information on bluefish feeding b2havior and prey-sizG discrimi­
nation is used in this book written for the general public. 

Sosin, M. 1973. How long can the bluefish last? pp. 66-70. In: 
Sport fishing 9(1) I Yachting Publit.:-;hing Corp. f Ne\v York .. 
This article uses the research results of this Task in a popularized 
report. on bluefish life habits. 

Sprague, J. B. 1971. Measurement of pollutant toxicity to fish. III. 
Sublethal effect. and II safo" concentrations. \Yater Research 1971" 
5:245-266. 
This paper points up need for change in bioass&y methodology particularly 
with respect to incorporating behavioral measures. 

a~1d oil emulsions on mariIle animals. I'Jater Reseaxch '7 ~ 1649-·1672" 
This paper summc:.trizes the results of a cornparative study of the 
toxicit_y of a number of oil di,spersants to a variG-ty of ITlarine animals. 

~eaktJ.hashi; F. T. and J. s~ Ki-ttY'edge. 1973. Sublethal Effects of the 
Water Soluble Component of oil: Chemical Communication in. the Iv1arine 
Environment in the Microbial Degradation of Oil Pollutants, D. G. 
Ahearn and S. P. Meyers (eds.). Center for Wetland Resources, 
Louisiana State University, Publication No. LSU-SG-73-01, pp. 259-264. 
'This paper discusses the effects of oil on sexual and feeding in 
behavior, as mediated by chemoreception in the lined shore crab, 
?a2!2y'9~r~2-su..§.. :::ya ssipes. 

Thermal pollution of water. Panel discussion, Fourteenth Annual Con­
servation Conference, National Wildlife Federation, Washington, D. C., 
December 1967. This paper is an analysis of problems impo::;ed upon 
different environmental communities from effects of thermal additions. 

U. S. Atomic Energy Commission. Nuclear reactors built, being built or 
planned in the United States as of June 30, 1968. 
This study reports the status of thermonuclear power plants, both 
established and anticipated. 
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ZobeJ,l, C. E. 1969. Microbial modification of crude oil in the sea. 
pp. 317--326. In: Proc(;ccling;,:;: J'oint Confe:ccnce on P]~Gvention .:..md 
Control of Oil Spills, 1969. American Pctroleunl Institute, New 
York, N. Y. 
This paper discusses the microbial breakdown of a variety of crude 
oils under various environmental conditions. 
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A interest of comm2rcial, recreational and coastal conservational 
ini:',nrcsts is to de:f.ine the role and conty.ibution of estuarine areas t:.o 
nc;::u:::c;;bore and off:3hore marine stocks. IIhe survival r migrat.ion sand recrui t-
ment of many depend to large extent on natural and 
man-J~',ade eftect3 occ"lLcring v,:,ithin land--bolL'1ded waters along the coast. 
Est.irra·tes of juvenile fish abundance f cUld distl:ibut.ion of fishes F require 
a SllC;]::·t:.~Lenn :Lng frar(1c for detecting seasonC:ll changes and int:erpreting 
annual. va:ria.t,ioDs. Tl:1f:! res\J,l ts of sud!. sampling at selGcted areas Nil1 

a means of defining baselines, relJting sources of variation, 
e::.:tserlt:,ia1. t:C) ·tI1E;; cl1arlg€LS reflectec:i 1.r1 al1D.llal. or sen1i---ar1ntlc!.1 

broi.::,.der area surve:ys" rrhc conduct of resource SU:CVCJlS in a standard fashion 
by 'i}'::lJ~~io12S cOZl[:te,l s'i:atos \I,dll satisfy tb.eir need to m,onitco:c the status 
of t::hc::Lr crvai lable re~wurce:::) and define! the product.i vi ty of '\!."eJ. t.ers in 
D31c,tion to est.ablishinq lints to hE'..r'vcst.able fractions of resources 
inhabitj,ng shelf waters. These waters are fished by our own nationals 
fOl:' C;()EU:le:cce an,d recl:eo.'tion 2dH). impinge on ICNl-\E' sta'tistica.l area 6 'i;vhere 
int:ernzJ.tiona .. 1 fisheries 0.1:::;0 operate. 

30 0" PLAN 

1'h8 ·task \rlill be accomplished. through contract surveys fol1m\d.ng a standard 
protocol ~ Insh.ore-"offsho~:~e sectc.:cs \,..rill be defined 2.8 ,study a.reas in ~'lhich 

will be scheduled in a random stratified strategy to reduce bias. 
par2Jll(;ters c ic:hthyoplankb:.)n and demersal f.:Lnfish \>\1111 be 

dPi':p~:>:·7n'i.ned i'lt. :monxhly ird::eJ:"vaJ;'j. 

Data derived from the various individual contractees, obtained in standard 
fasbion 'dill be compa.red. in a. coope,ra:t::i"ve joint report:, using the individual 
reports as sources. Seasonal changes, species variations and hydrographic 
differences will be highlighted. 

a) Hont~hly crl1ise reports w·ill be provided t.O describe the scientific 
resul ts of ea.ch. survey'. The characteristics of the h'{drog'Yaphic clima .. te f 
location of fish concentrations, weight and length characteristics of 
dominant fir~.and shellfish and unusual occurrences will be documented 
and dist:ribut:ed on a t.iIl1ely basis. rv:,cmbers of cornmerciCl.,l and :cecrea;cional 
tishe:ries ha:t.le direct use of t.he information as do scientific and 
conservation groups. 

b) rrarget surveys over .particular areas at relatively frequent intervals 
prov·id.e real. time information on st.atus of an important segment of 
the f,ishable communi t.y 0 Informa·tion on size I availability, prerecruit 
populat.ion 1 dis tribution r 3,ge composi Jcion from nearshore areas are 
not only useful for nearshore stock assessment, but are required for 
interpretinq more p.rccisely the sig'nificancC' of changes in fish stocks 
appea,rinq .in offshore v,mters and assessed much more infrequently because 
of the loS)"i::;t.icalprol:-;1.ellls and expenses required for shelf st::r:veys 
coastal\'li.dt~: in scope 0 They· a.lsu provide a. pld,Jcform for obtaining 

of ichthyoplankton and neuston for correlative studies. 
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a~ F(esul·ts of monthly pilot, surveys: l<"3.ritan Bay - Hudson Cany'on. 

b8 lViAPJ1AP II - Ilijultispecies surveys provide the broad back~fround against 
vlhich tl18se more' frequen't ilcorrid;,)r!i cruises wou.ld bring interpre'tive 
perspecti';7e. Southern seci:or of ·t.hese HAI.;Hl\P II cr"u.ises are being 
conduct,ed by S'tate of North Carolina by S-tc~te-.pederal con:tract~ 

c" No legis1at.ion necessary. 

d. No EIS required. 

8c- Yes. I-iS sta:t:cd above will add precision to some aspects of est.imat.ing 
recrui tmenJc sources. 
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The proposed r.1AC"·064-77-FI:'-A vIill allovJ c1ev(~lopinq of statistical 
analysis relatj.ng sport.fish.! COITlJ.'TlcrciD.l irnpdct of sj 9nificant middle 
Atlan:tic fi:;:;he:r.:ies, Derivin~g optimum yield!:-] and isopleth functions 
on allocations. It relates directly to the information demands that 
we will be expected to respond to relating to extended jurisdiction~ 
Proposed energy-oriented exploit:.GLJclon of shelf waters will also impose 
dernands of us in rer;ponding to impact of such operations on living 
marine resources. 

-187-



IA 

l AE 

IE 

efforts .~.- total mortal.ity estirnates 
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Population dynamics analyses are required for providing management advice 
t:o industry f St:a.te; and int::erna.t.ional groups charged 'itli t.h cons2rvation 
and allocution of renewable marine resources. 

I]:'he middle P.,tlar.tic shc3lf is populat.ed by a set of (..:!xploi ted and unexploited 
fish stocks" Catch trends of Illany of i:he exploi tE:d species ShO\\i dr21.s·tic 
declines in yield and relative abundance over the last 15 years. lhese 
reductions have been attributed to overfishing f environrn.ental degradat.iol1, 
or natural fluctuations. Presently, manls activities are the only 
manipulative factor for controlling abundance~ NVlFS must be involved 
in analyses of marine resources because stocks are migrating along several 
seaboard states or exhibi'c movements from inshore to offshore ",ihere they 
enter waters available to foreign fleets. 

~\li t.h increasi.ng demands for COnl1TIt3::ccial and rec:rea tional harvest t a 
population d:YTJ.amics program is essential for d.eveloping man,agemen.·t strategy ~ 

30 - ACTIVITIES PLAN 

Results of cruise sux:veys f harvest rates of fishery components and 
biological. studies estimccting gro'v!th and recruitment fron1 data banks and 
sciEmtific Ii terature (maintained. or available to NHFS) pl~ov.ide the 
necessary input for developing models of ~:;pecies isople'ch curves. Locat.inq 
data, analyzing, and generating parameter estimates are the first study 

estimates of mixed species fisheries, an area of research which is 
essentially undeveloped. Excursions into this necessary line of study 
will not only pO.1.1it t"Q deficiencies in our informati.on base but viill 
lead to a func·tional fishery exploi tation policy f pa:cti.cularly for 
haxvesting season.ally available demersal fish populations~ 

During the first year we anticipate: 

1) Evaluation of data sources. 

2) Defin! tion of unit st:ocks" Establishing limi t.s of range for 14hich 
estimates will prevail. Target species will be scup, weakfish, spot, 
croaker f sea bass f and fluk\~ f species exploited by both commercial 
and recreational fisheries. 

3) Defini tion of mixed stocks. Prelimina:cy forma·ts for establishing 
the trea.tment of situations where fishing mortality of several species 
has common iBlements but. where none can be treated as a. unit .. 
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a) Bioltl8trica.l in te infonncition on distribution, recrui"tll1ent, 
and mortality to provide developing fisheries with information on 
magnitude of the resource, potential yield, and decreases in catch 
per effort carj.sed by projected increa!C;8s in effort,o Hare :precise 
estimates will be generate.d for existing fisheries to dete.rmine at 
which poin)c morc expansion in effort will produce neglig'ible increase 
in. ca.-teh. Such k,DO\~;ledge may discourage wast,eful expansion or perhaps 
encourage some form of regulation. 

'I'be task is can tin:uous ,::ind 'I.'lii1:L x'each ob=i ec,ti ves v,;hen input parameters 
are adequate t.o qeneJ:~a·te a. :L'elia.ble predict,ion of st.ocl.;: changes \",i th 
chang'es in harvest ra.t:e. P:r.:odictive models will g:cow in ~;ophistication 
in several , first based on cruise estimates of standing crop 
versus catch/effort relationships in t~e fisheries, to i~vo~vGment 
of species qro'I:Jt:h and mori::2J_i-ty ra·tes; and finally to integration of 
our understanding of ecological far::t.ors and populat.ion processes. 
For most middle l},:tl,?lnt,ic stockB 'v1e have only sorne first and, for a 
few G second level parameters available for an.aly~-3es. 

T11e requiremen-ts for accuracy will be fed back to con-'crol intensity, 
of sampling. Yield-effort. models wil] be made availa.ble t:o uni 'versi ty r 

Sta.-te rand Fedex-al agencies concel.'TIed with devGlopinq fisb.ery policy 
and negotiations. 

b) 01..1.:!:':" t':=ls1< ettrn ... t-_ \'7:t11 be ado:n:::;ssed 1:,0 in.fo:nnation l)n -cne }~.i.ol(j(.Ji.Cctl 

status of stocks and p:roject.ed impacts principally incurred by fishing. 
Biological facts will be integrated with economic and sociologic 
effects in development of management strategies and international 
negotiations. Reliabili-ty statements "('vill be a.vaila.ble f based on 
qua.li ty and quantity of input data. Policymakers and rese2.lrchers vdll 
receive both a timely and historical reference of fish population 
levels and relationships £01:." fi:-3h policy recoITnnsnc1ations f negotiations f 
enViJ::-ol1..rrten'tal impac't evalu,a tion, and ecosystem modeling., 

32 - INP.A~crr OF TASK AUG!"1ENIJ.'l~TION _~ _ _ ~ ____ ""P.>l'r_ ... ............,., ____ -""","" __ ......... "",,, 

Budget year -- initial funding. 

Primary staffing v,'ould requil."e one biometrician f one progralnmer. 

33 CRI'rEF.IA FOR 'I'Z'l.SK COrvlPLE'l'ION 

34 - BI\CKUP DOCUHFl'rrJ\TION 

a_ Gulland, J. l\~ 1969. Manual of Methods for Fish stock Assessment. 
Part 1.. Fish Population l\_nalysis. FAO lvIanual in Fisheries Science 
No.4, 154 p~ Rome. 
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Nikolski G. V. 1969. of fish tion dynamics as the 
biological background for rational exploitation and management of 
fishery resources. Oliver and Edinburgh. 323 p. 

Davis f J'~, et al. In.vestiqaticn of potential for expcll1sion of the 
indu:::;tl~i.a.l fishe:t"y of the Hid'-Z\tlanti.c .Biqht~ Completi.on neport, 
Virginia 3-5-D. CornIno :E'ish. Hes. Dev. J.I~ct. f July 1, 1965 ~ 

,June 30, 1970. 

b. Ongoing biostatistical analyses and population studies are being 
conducted at NEFC. rrhe species under irlten::::;:lve study are principally 
boreal and offshore. Some of thoir stocks under study have southern 
contingents in middle Atlantic coast waters. 

c. No congJ.:'essional legisla·tion is requir:c;;.d to caTry out proposed -tasks. 

cL 'rhe propo,sed studies \'1il1 not. requ.ire an PIS; they will f i.n factI' 
be valuable adjuncts to preparatiGn of future environmental statements 
because status of population levels will have better estimators. 

·-192·· 
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d. lad ie,He the: E!lvirnnE1c;!:r;~ I In;pnct StHlefllen! (j~ IS) rcquirements. 
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Thc-! aquatic ervironmcnt. is a. l.-eSOU2.-c::e with a:n ever~increas:L:ng number of 
competing users, many of whom alter the environment to the detriment of 
our living marino resources. The effects of ru~~n1s changes on the marine 
environment an.d its consti 'Cue.cli: animal popula·tionrc: Hi.Ust bQ uJ'l.derstood 
·to determine t.he full costs in.volV0.da ~'Je mus·t obta.in information on 
compositions, extent, and conditions of living marine resources, predict 
t.Ile distribut.:.ion q 2JJundance v condit.ion and availability of thetje resources, 
and prepare analyses adequate to support policy decisions concerning the 
impact of rnan-inc1uced environmental changes on marine poplJlat.ions. 

Primary recipients of this information include: 

2\.EC 
ICNl.\,~F 

AS lV1.F C 
COIJ.''11ercia.l Fisheries 
Scientific Community 

a) State conservation agencles 
b) Population Investigations 
c) Pri va te Research Organiz.:'1:tions 
d) Univ81:sit.y .R(~searchers 

30 ACTIVITIES PLAN 

l\.na.lyze and p.r8E)i:lre for ptlblicai.:ion da t.a, collect.ed on our se:ries of 
cruises c1esiC]'lv::!d to study diurnal activities of you:n,:;i fishes ~ Coll(-;!c1cions 
from t:hese cruises will contain younq of the most impo~ctant cOTEmercial 
and recredti.onal fishes t.hat spa'.r~Tl''1 in t.he Hiddle Atlant.ic Bi9ht. Of ·ttle 
10 :iTtOst impo~rtant coastal species in t:errns of ·to·tal cmnbinec1 sport and 
corru:nercial ca·tch in the rv1iddle Atlant . .ic Bight, only Atlantic mackerel 
and possibly bluefish are not dependent on the shallow coastal areas. 
The o·ther species depend on the subt.ida.l zone fo~(' spa,\\}y'ling and/or nursery 
grounds, and even young bluefish and mackerel utilize this area to some 
extent. 

In conjunction with ongoing diffusion, productivity, and finfish assessm8nt 
studies r we will conduct an experiment to meaS1J.re mon·thly changes in i:he 
inshore-offshore distribution and abundance of larval fishes, concentrating 
on 'chose areas near proposed nuclear power plant sites " Concomitant. 
meo"suremen'ts of t.he marine environment and pertinent physical data from 
other SOUl:ces will be incorporated to establi!3h no:t::ms and ranges of va:riabilit~i" 
1118.5e d.::;,ta will be .integ-ra.ted \",rith all ava.LIable biological data to evaluate 
the role of the environment and addi·tional man-induced chanqes on the 
env·ironmen·t in t.erms of their effect on spawning f larval transport" geograph.ica:~ 

distrIbution, and year-class success. 

We will continue to u·tilize ADP to: (1) Develop a program that. '\Alill also 
allow us to produce an atlas from in-house data on the seasonal distribution 
of l.arv&l fishes in the r·1iddle l~tlanL::l.c Bight; (2) Investiqate the reaction 
of int.erspecific distribution of lax'val fi.shes f and to relate tj"leir d:is·tri.but .. :i.Ol 
to scvc·r.:al environmental Farameters; (3) I\lainta.in a. current Dat.a Nana .. ge.ment 
S,ysL(!fu Clnu, (4) P:r..0vide OULPl;Cl:S t~(j \!d~Lj.O'lS U::;!~.r.. 9:r.oul':)S~ 
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F'Y 75~' 

5 of 7 

NAC-065 -77 -s 1-R 

1) Conduct mon.ttly cruises in I\1iddle J\tlantic Biqht to measurf2; changes 
in t.he insho:t'(:-offshore di:.:~tribution and a.bundance of larval fishes, 
concentrating OJl those areas near proposed nuclear power plant sites. 
Begin sort. and identifica.tion of larval fish.es from moni.:hl:i samples. 

2) v]ork act.,ively tovlard cornpletj.on of manuscripts on diurnal activities 
of lar(lal yellowtail flounder anc1 l'1.tlani:ic mackerel .. 

3) Complete atlas on the seasonal distributio:n of larval fishes in the 
Middle Atlantic Bight. 

4) Establish a data bank. of hyd.r09J~c>.phic da·ta of the Middle .A:tlan.t:ic 
Bigh'c from our files a.nd t.11.ose of NODe and othe:c agencies Q 

FY 76: 

1) Conduct monthly cruises in Middle Atlantic Bight to measure changes 
in the inshore-offshore distribution and abundance of larval fishes, 
concentrating on those areas near proposed nuclear power plant sltes. 

2) Publish manuscripts on diurnal activiJcies of larva,1 y~:;llO':-rta.il flounder 
and. ;~tlan.tic mac};:'2l'.'cl u Cor:,pl'2te COt1.J.1 t.s and Ineasuremcni,:s of la.rvae 
C:OJ.18ct~'<1 c1'2~~".L::.] f'V 7r~ d:ix!.:cn.::=!.1 "'lC~-.~ ~.""; +--i 08 

data for publication~ 

3) Provid(:-~ preliminary result,s from rnont.hly cruises conduct:ed in FY 750 

FY 77: 

l} Ext:end geog-raphic cO'lerage of serial cruises south to the Ha:t-yla.nd­
Virginia border, with some decrease in frequency. 

2) P1.1blish manuscripts on diurna.l activi,ties of larval bluefish and 
associ'::lted species. Begin work-up of FY 76 diurnal ac·tivities study Q 

3) Prepare for publicaticn resul'ts of FY 75 mon·thly cruises. 

4) Provide. preliminary results of monthly cruises corrducted in FY 76 ~ 
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a) Empha~3izing those spE:cie:= tha.t are found near 3ho:t"(; field work during 
1:he next th:ree 'co fi"if:: years will cente.r around;- (1 \A.!cirk.,bup 
and analysis of data collected to investigate the d urnal activities 
of young plank.t.on.ic fi:::;he8 and to rcJ.a.te these activ i t:iE!s to 
envirOnrr,21Ytcll pa.:cc~meters such as phoi.::operiod, delj·th; tc:mperatu:r."(~;t 

salini ty! and seasorl2,1 t:hennocline I anc,l tD estima to ·their dispersion 
ra·tes on the h:iSis of kJJ.o\.Am cOdstal circlIlation; (2) Conduct an 
experimen:t·,.·to mea.sure TIlont:.hl:'l cbanges in insho:re~offshore dist:cibution 
of lc,rval fishes;; (3) Collat~e and synthesize in-hou::;e inforrna.tion on 
seasonal distribution an.d aburldance of la_rval fishes, emphasizin.g 'i/lOl:-k 

on nearshore species found near proposed sites of offshore nuclear 
pOV\rer plants. 

We \dil1 cont:inue to ~ (1) produ,ce a.nd maint:ain a Data Manaqenlent: System 
adequate to ctCquire ~ :process a.nd. store informat.ion needed ·to support 
Resource Ass8SsInent Researcht (2) Pr·o'ilide. outputs fro:m the da·ta bank 
to varicms user groups, including AEC, cormnercial fishinIJ indi~3t:xy, 

sportsmen ff populai:ion and environmenta.l analysts, ot.her I,j1':[FS research 
groups and managc~ment and rel·;rulator:y· bodies a.nd; (3) ]\.do:pt additional, 
new and more efficient sampling gear, provided correc·tion fact~oJ::-s can 
be determined for our entire data series. 

We villI opera-te 'widl standard sampling equipment over enough years 
so that normal fluctuations in life cycles of the species, and also 
,c"1 ",.~ '~"~" , ...... .J.~ ~ ............... _ 
J...L UI.; ,-U.Cl. \..,,(.Vllb ll1 

J._1 _ 
Wi.~-:: E;;'1~li:corj.Ii~S~1 t 

flu.ctna'l:ions in the nat.ural environment, of these species t can be 
ascertained. 

b) Develop specialized info:nnat:ion to support policy decisions con.earning 
-the impaci: of man-~induced environment,al changes on our rnarine £'i8he1:7 
resources by detsDllining seasonal and spatial ir.lportance of 'the near--
8ho:re marine environmcm't to t.he '\Ilel1 being of larval stages of commerciaJ. 
and rec:ceational fishes ~ 

Describe the variC1.tions of the marine environment an(l the bioenviron-­
mental interactions 0:: ichthyoplankt.on in the Biddle Atlant:ic Bight by 
comparing knm,VTI. and r;,e"!"lly acqui:r'ed circulation data with diurn.al 
activities of larval fishes and equating tiill resuJts to their transport r 

dispersion and survival. 

Strengthen potential for forecasting and predicting abundance and 
dis·tribution F and the effects of further er: .. viromnenta.l varia·tions upon 
}.:-esouJ.::'ces by increasing knm-.11.edge of the relation betvJeen fishery 
resources and several environmental pa.rarneters ~ 

32 D1PACT OF lJ:I~SK AUGI\1ENTATION 

33 ~ CHrrEEII~ FOn TASK COBPLETION 
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DOCUi'1ENTl\ r:I'1 ON 

Hempel, Go 1065. On the irnportance of larval suxvival for tb.e 
popu.lat:ion dynarnics of maJ:.·ine fodd fish. cr~LCOFI Report:s Vol. X. 
pp" 13-23. 

AhlF:;t:rorrt p Eo H. 1965 ~ Kinds and abundance of fishes in t:11e 
California Current Region based on egg and larval ~urveys. 
CALCOFI Reports f Vol. iC pp. 31'-52. 

Walford, L~ A. 1955. Net;"l directions in fishery reseaxcho 
Sea ReseardL Supplo to Vol~ 3. P.P- 471-473. 

Deep 

4) Smi·th, vL, G. 1973. 'The d:i..st.ri1:m·tion of sum:rner flounder ( 
__ ,._.,~_.~, __ ,._"' ___ ~~,~~Ea.t~~_~J eggs and lar7tH2 on the continen·tal shelf 
bebtlGel1 Cape Cod a.nd Cape L(.)okout r 1965·~·66. Fish. Bul1~ 71(2): 
527-548. 

5) NMFS Memo. 11 Dec. 73. 11'0: FNEl - Cen'ter Director I' Highlands f 
N ~ IT e From ~ Wm. F. FO:lce. Subj ect: Reqw3s·t for 1'DP to 
Support the l\t-lantic Estuarine Fisheries ·[Center:· 0 Environmental 
Studies for Offshore Nuclear Power Plant Site. 

6) Kendall f A" It]. II Jr ~ Description of black sea bass, 
s·cr5.ata (Linn~!..ens) la:rva.2 and their occur:;::-ences 

nor~:n of 
70(4): l243-·60~ 

7) Richards" Sara.h ~'L and A. \ilo Kendall p Jr& 1973~ Distribution 
of sand lance, Spa, larvae on the continental shelf 
fron1 Cape Cod ·to Cape Ba tt.eras from R. V 0 D(~1l?h~n surveys 
in 1966. Fish. Bull. 71(2): 371-386. 

8) Fahay, l'<L p" 1974. Occu.rrence of silver hake, !.~'!:::E_~2:.~S:Eiu~ .. 
Qilin~j~sJ eggs and larva.e along the middle A-L:lanti.c continen·tal 
shelf during 1966. Fish. Bull. 72(3): 813-834. 

b. Related Research 

Coas'cal Finfish Assessment l HliCFC 
MESA 
MARfl11\P 
NHFS, Beaufort, No C8 Advectiv8 Mechanisms Responsible for the 

seasonal Influx of larval Menhaden in Onslow Bay 
Long Isla.nd Sound Benthic Studies p jY1ACFC 
Ich·thyoplankton A~~f;ociates - Ichthyoplank.ton studies of southern 

New Jersey Estuaries 
Boyce ~['hompson Institub:= for Plo.nt Research,. Inc $ - Ichthyoplankton 

Studies of the IDwer Hudson niver. 

Ce N/A 

d. N/A 
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CONSTRUCTION OF' Nm'J RESEARCH FACILITY AT SANDY HOOK 

JUSTIFICATION ---, .. -----~.-->,...-~-

The bill authorizing establis~nent of the G~tew8y National Recreation 
Area has become law, and the National Park service has acquired the land of 
Sandy Hook and has begun the fina 1. planning of the J?ark.o S[lIldy Hook f01"I11S :3 

major component of the Recreation Area, and an integral part of the overall 
plan is a marine science complex to be located at Sandy Hook o With projections 
of up to two million visitors a year to the new recreation area, the developmEnt 
of a federal marine science center which includes public dis ploy and teaching 
areas, could be an important ingredient c The new building complex would 
include federal research facilities, public display and meeting facilities, 
public aquarium, research facilities·for state and university groups, living 
accommodations for short-term occupancy by visiting scientists, and dock 
facilities. The complex would include a main building with some 100,000 square 
feet of floor space, with two adjacent buildings -- one for shop, garage, 
sea water facilities, and one as a dormitory facilityo 

The Coast Guard has underway an extensive (reported at 205 million) shore­
front and \vharf development at Sandy Hooke It VJould be expedient to berth our 
NOAA vessels in adjacent expanded \\7harf facil:tties o Kjrly relation of NOAA 
construction plans with Coast Guard plans weuld be des rable. 

The building cOrJ1ple:::, including \JhaI:f: 5 vlould probably cost in the 
vfc1nf~y 0~ fi~R m~11ion rlol1Ars with 9 proportion8te smaller amount fnT 

architects costs. 

The long-term nature of environmental and resource problems in the Middle 
Atlantic Bight, and the growing human population pressure on inshore waters and 
resources (particularly acute in this area) dictate that a major research 
facility continue to be located at Sandy Hook. Furthermore the possibilities 
for interactions with the publiC, as well as with state and university groups 
at this location are enormous, since some 11 million people live in the greater 
New York area. The present facility at Sandy Hook is inadequate fay the 
broader potential presented by the Gate"'lay Nationc:;l Recrecrtion i':.rea and for 
NOAA research needs in this part of the Middle Atlantic Bighto 

The following schedule and estimated costs are proposed: 

Fi 1976 -- Architects and engineering 
(building and wharf) 

FY 1977 -- Construction 
(building and wharf) 

- 20?-

$500,000 

$5,000,000 
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A. Px-incip&l obj ect.ive to which this Task contribu-tes: 

A. 

NlvlFS Goal IV f Sub~Jo(..l1 A" Obj E)ct_ive 9 - 11 Det:ermine -the impact of 
environmental change in t.ile Middl(.:::o .l~.tlantic region. H 

1) a. Need or Problem: 
The waters of the Nei:" York Bie;ht and adjurlCt embaymonts 
and estuaries cu:~e subj ect to the demands of many compe-tinSJ 
users. 'The ~1eneral public f ~3port and commercial fishermen 
and others utilize these waters for their recreational 
activities as well as for their livelihood. They require a 
:celat.ively clean environment_ wit::h wate:cs in. which i:hey can 
8\vi111 safely and which \'Ji11 i'-llso support:. a sufficient: qu.anti"ty 
and quality of life ~co make 2.port and commercial fishing worth· .. 
while. In addition, industries and municipalities utilize 
-these waters to dispose ot" Lh(;;ir waste products. They require 
only tha-t t:J:lese V,Ja.ters a.ssirnilc.i.-te or ca:cry away t_hs 'vlast:es 
dumped in-to them. Between these two ends of a spectrum are 
individuals regUlating th(~ i.1ctivi .. ti(:~s of eacho These indiv­
iduals are the policy makers; grantors of licenses and pelTtti t.::; F 

etc., and they must be concerned about the rights and needs of 
both ends of the spectrUJfL These pol.:Lcy makers anc1 rnanage:cs 
require precise quan-tit_(3Jcive infor-rna-tion about. the environment 
on which to base their decis~ons in regulating the various user 
gr0t~'S of the Npw York Kiqht. 

It appec=.;.rs that-: an imbalance has already occurred in certain 
portions of the New York Bight as evidenced by values of low 
diversity and the presence of toxic red tides. 

Raritan, Lower and Sandy Hook Bays and the Navesink-Shrewsbury 
estuary are among t-h_ese '\vaters and contribute to til.e ecolog'ical 
condition of the near shore coastal waters of the New York 
Bight due to net t~ansport. Because these waters are grossly 
polluted and heavily utilized by the surrounding megalopolis, 
because the area once suppo:cted ~l1aj_~E shellfisheries and 
probably still has the potent.ial -to support t:hem again, a_nd 
because the area still does support major finfisheries 
(menhaden) r i-t is import.ant to understand the ecology of t:h8 
area to provide basic support to st.uclieB of -these fisheries and 
to understand what controls or regulates their food sources 
and/or contributes to their contamination. This requires that 
a broad knO\vledge be acquired on the distributions and biomasses 
of the communities dnd sup.porting food chains presently living 
in these waters and of the fluxes of materials passing through 
them, so that the effects of man-induced changes on the living 
marine resources can be determinedo 
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The of the decline of the once great shellfishery 
in Earitan bay is \)cd.l docurnent.c:d (Cumpbell r 1964).. fLlhe 

decline contim.lC[:;;; l;~":!.:3t: yea.:£:' Lh,e LellkLLn.Lng- a::ceas for 

harvesi.:inq r~hel1fi::;,h in Hook WBre closed (Red 
Bank H(~g:isterf 27 l"j.:11.'0 13) 0 Such closing has affected the 
loCE'l.l economy 0 Shel1fi ~:;h from the Bay havc~ bi3en described 
as tasting as if <\,,reJ~-E; cont:aminated ~.<li th oil (Hoff et a1", 
1967). 

Most recently the issue of diseased finfish in the Bay has 
been (J:,1ahc'ney et Ell., 1973)? for thf; ar(:::(1 is still impo:ctant 
for both juvenile and adult fisbories (McHugh, 1966; Walford, 
1970; St.EdIllle c.nd Gee:r: j 197,~; vHlk f unpubl" Ins.) e Ben.-thic 
macrofauna.l densii:i.es in t.he bay d..re great.:Ly depressed 
(McGrath, 1973). Howev8r r there is some hint that these 
populations ro.ight be .:Jble t.o recover follmdng l)ollnt:i.on 
r.:lJ:)at.ement ilS did Jete benthic fal1nG~ of the. R':1Li.-tan River 
(Dean and H::'lf:}:ins t 196{~). In a.ddit.:Lon tox:i.,c red t,:,J..('les occur 
t.hroughout tIle arei-1 ri(~dJ:"ly every S11Ir.mE--~:C cansiEg Gtcldit:ional 
stress to the system, including living resrnlrces and the 
hL'L"tlan popula t:ion. 

1'he relat.ionE3hip of prima}':·:,'./, product,i vity and pbytoplank.t:ol1 
to fisheries is becoming better established. Several key 
pap(~:rs l1av"'e been p1J.)JJrj~:..:;hec1. in reC;011t :} e,1]-:--S: T?i~~~.J':-S()riS eo!:. al ~ 
(1969) ha,\l8 dE~m()ns·tratc;d the importance to J g:.-:-uwing zooplankton 
popll1aticns in t.he Fraser River Es-tuary of t'ldequate conce~lt.ra"-

cf 
.sl1cceedin~T paper J.."eBrosseur G·t al. (19(:9) pYE..!~j(:;~Xl-t PJ,,:(~s·0.nlpl:,iv~ 

evidence on the impo:ct.ance of ·these zooplank.ton. populations 
aE3 food for larval i.:w.d juvenile .salmon in tb.c same estuary. 
Ryt.her (1969) SUggf:;sts that. the yieJd of fi3h is greater from 
a marine ecosystem p:cedo:min.ai:ed by .phytoplankton 'itdth large 
cells. A shift from large to small phytoplankton cells was 
blamed as the principa.1 cav.se of t:he. failu:ce of ·the oyster 
industry in Great South Bay (Ryther, 1954). The causes for: 
such shifts are belj.eved to be controlled both by the environment 
and by the physiological responses of the phytoplankton 
(Parsons and Takahashi, 1973). Such size shifts do occur in 
the Raritan system between the large phytoplankton dictom, 

;~~elet:.oneJ:~_:.r and the small chlorophyte., Na~~·~chloE:.~_ (Pat.ten! 
1962). Environmental dnd physiological-nutrional variables 
which cont:.rol these communi ties are being inver;tiga.-ted. 

Rationale foT. NHE'S involvemerl't 
1) Under a mandate to Uo.l\Ar NnE'S has ongoing contain with 
the effects of waste disposal on living marine resources to 
provia.e data suitable for coastal zone managcII1cnt. 
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2) 'The arf".'i;'\. bar; kn.ovJ.f1 a.nd still does havc: :reGou:rce 
for adult and juvenile individuals which must 

make us of these waters for at least a part of their life 
cycle. 
3) BACF'C of NrU;'S lli::iE:; b8E:~n involved in extenf.Jl.vG bcu?:eline 
studies of this area and is now in the process of building 
on the information derived from thess studies to develop 
understanding of the structural and functional aspects of 
this ecosystem. Congre::':;f:i has Etppropric.ct.cd special fund.s for 
the study of plnJJ~ton ecology and the causes of phytoplankton 
blooms such as the n :.ced. t.icie II • 

of t.he infol:"TClatj.on '(:Jill be policy makers and --.-----... -~.----"-""'"-~.-."----"---.-.--~--~ ... " .. -,,~.--------..... -.. -.--. 
rn;::mag(~rs f g:Lc:UJ.t.orE of licenses 3.n6 penni ts i etc, \<,7ho require 
preciE~e qu,::m·tit.a:ti ve .i:nfcy:cma.t.ion a.bout the envi.1':onmen t on \'lhi.ch 
t.o base ·th<:.d1 deGision~~ in the ''in::Lrious lL'::;ey groups 
of t:he New Y'ork Bight 0 I'h\,--;f:e include the Eilh f U. S e Corps 
of En~rineers and t.he Bnvi:comnenLE~l Asses;:':,ment D:bliE-;ion, NMli'S. 

This information can obviously contribute directly to Objective 
IV-l\,.-9! ~ID8t:'2rmine the impact of environmental chs_nge.o. if as 
regards the effects of waste disposal on living m~rine resources. 
The investigators a.L·e cocpr~~:r."a.t:ins.l closely ",Ji-th Ot11C:L' studies 
both within and outside the MESA Program. The coverage is such 
that kYlOWleclge g-ained .in th(::; Ne\'! York area wi.Lt.l be 
t.O similar envLconmeD.t.s and 
t:he 1\1iddJ.e T-'l.Tfantic re<::Ticn. 

and pe.t:haps beyond 

Bo The ~['a.sk contributes to Nt\WS Goa.l II r Subgcal D .- 1iProvide descriI~lt:ion;3 
and anclyses of marine organic production systems and of biological, 
physical, and chemical environmental conditions and define their 
influence on the abundance and distribution of living marine resources. II 
'1'he various physical; chemical and biologic2.1 iW.lE~st.igations 'iiJhich have 
been and wi 11 bl~ conducted over o_n e.;;,t:snded tim.e fra.:me \v:Lll add 
greatly to our knowledge of the waters of the New York area, their 
living marine re~-::-;0lu:ces and the ext.ent to 'Vihich nDtura.l and rnan-induc(::Q 
changes affect these resources. Our contribution here will not be 
detailed as this time, because no objective has yet been designated 
(although one has been proposed) for HJ\CFC within S'Lll;goal II D. 

c. frhe ::rask appears to pertain to NMFS Goal IV f Subg-oal C .- II Ass-ure 
full participation in the decision-making related to proposed 
alteration of t:he marine en:v·ironnk,:nt.". II f perhaps ·that: port:ion con­
cerning ~btlve 4, Coastal Zone Management. MBO IV-c-4 was con­
sidered by the coordi.nat:or r Hater Resources Division, )co give NlvlFS 
lead·-agency :responsibili ty for th(~ mcni taring survey (by memorandum 
of 22 April 1974 to Chief 1 WRD). Again, t:his object:ive had not been 
fully developed at:. ·the time of TDP preparation. 
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productiv.ity and \vat,cr coJ.umn respi.ration 
and Sandy Hook. Bays and. Navcsinl:: es·tuary. 

PoJ.lutants enter the waters of the New Yo~( Bight areas as both particulate 
and dissolved material. Thus particulates that remain suspended in the 
'water colu.I'nn and the dissol\red tm .. bsto.nccs ·that remai.n in solu.t_ion hc.J.ve 
the potential to attract plonktonic marine resources (including larv~l 
st,aqes of sport: a.nd conct1ercia1. sI'ecieE r and their food sources) as \!Je 11 
as taxa at higher trophic lovels. Ultimately, man or his domestic 
an.LmiJ.ls could be affect,cd throuqh ·their transfer through and concentration 
6£ pollutants within the food web. 

of the. pollu'cants tha~c erit.ex- the NevI! Yor]c Bight o.1::-e highly oJ:'qanic 
(petrochemicals, pesticidqs, sewage wastes, etc.). As such they may 
provide an additional food source for certain organisms. However, they 
may instead in.hibiJc the g:r:.'ovvt:b Cl.nd of t:hE;SE:; oJ~'qanisnls. One 
of severa.I parameters t.ha:t ~:;hould :.i.n.c~icat.8 the effect: of ·thes8 compounds 
on the living system is the mea:::.mrClnent of t.lls consUl1.1.p·cion of oxygen by 
pl.::mk·conic o:.cganiSlns Ii ving in th.s vlate~c column. In area.s where t:hE:~re is 
a high o:c9a.nic input and rE!spi:t'2.t.ion is high, oxidizing nec:;.:cly all the 
incorning organic matter r \ve knovJ t.ha.t such system~; aI'e c(',pEl.ble of handling 
high organic loads. ~'rhere p however·, an i.mblance occu.r;~.:; bct'll18eD inpucf; 
of organic matter and the oxidation of that mat~er we know that the 
system rnay be receiving too much orCJa.r.d. c rnatt.e.l:. Depressed oxygen values 

ca.paci.ty f such 10",,,7 DO values 2Lt.~(! f:cequently Ol:lS8X:V6d in rnetropolit.an ""lat.e.Ls., 
In any case ecosystems that arc fiQt~Dve~loaded should re~pond actively to 
.increa.ses in Jche supply of orgrJY1.ic rr,2Lt:ter and E;COs):,"st.enls t12B.t Cl.re ovc:;r·­

loaded should no longer respond to additional inputs. In addition, 
J-apan8se resea.rchers (r,101:'i E::t al., per'sonal cO~Tm1unication) report the,t 
eutrophication has direct effects on many ma~ine organisms, i.e., inter­
fere with normal reproduction in forms such as oysters. 

To this erld t:.he subt.ask proposes ·to investiga1:e the 1) seasonal variations 
in ·the distribut:ion and magnitude of oxygen consumpt:iol1 in the li;)'ater 
colD.mn; 2) s·tand:Lng st:.ocks of or9anic ma:tter rand 3) i1!.puts of o:r~gan:Lc 

matter to the system, to determine whether the plankton ecosystems are 
capable of assimilating ·the present lc~vels of dissolved and particulate 
organic matter entering the systCIrlo The follo,;,ling parc:nnet.ers vvilJ. be 
mea.sured: water column respiration rates,. net zooplank.t.on carbon! 
particulate inorgallic material, primary productivity - particulate and 
dissolved r phytoplankton-~E;pecies volmne and number r ratio of detri·tus to 
phyt.oplanJ-..:t.on p heavy Tnetal in Sllsp<:::nded pax..-ticulate material r dis~:>olved 

organic carbon (Menzel and Vaccaro, 1964), and, if present data demonstrates 
t.he importance of d.issolved orga.rlic matter f V.JC will rl'ca.sure assimilation 
and oxidation ratcs of dissolved organic matter as well as salinity, 
t.f~mperat'LL·ccf pH, and cl.issolved oXYSI~.:n. (See Hobbie et al. p 1972. A 
Study of the distribution and activity of microorganisms in ocean water. 
Limno1. Oceanogr. 17(4): 544-555). 
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bloorns is l.Ul(:I~l:-\Vay. 

nutrient studies thc: relutive imp()rtan(~e 
i.n blooms r tll.ese will be nitrOqC'll ancl. 

1~?T~;-'6¢ 'J'lw effects of physi.ological factors on growth 
of arc also studied; tosts of effects of salinity 
on and inv(~stigations on the effr;;:ct.s of tem'pe~ca·ture 5 

phot.opel:"ic)C] and light inten;'3ity· aJ:e This 'dork will be completEd 
in FY 1976. 

Phytoplankters listed in the literature and suspected of being toxic to 
man include PE:'ridinitun troic110idclJ.m cmd I?rorocen'l:rum 
micans; these are found in this area and have he en dominant or at least 
prominent in various local blooms. Because of this potentially hazardous 
8i t.u2.,,-tion a.nel beCE1US(; -to)dci ty of p21rt.icula.:c speci(;;f;i may vary depending' 
on the location, we continue to isolate suspect species from 
local waters~ we project studies of their toxicity_ 

Seabed o::":Y~1en consumpt:ion - 1~.2.Li tan; Lower 
(FY 77). This fHlbta[j].{ is p.:coposed Jco ITleElSUre seabed 
and map t:hf~ prcsc:n.t: r,D.tes ot decomposit:.ici:n of orsranic 
a result of biological and non-biological processes. 

and Sandy Hook Bays 
oxyqen consumpt.ion 
vvastes occt:..rr.i:n9 a.s 

31. Tl\SK ODTPUT'S b.ND BENEFrrS 

A. Heasu.rement::.s a.nd s':n!lllPs of t.he disJcribu-tions (seasonally) and 
mclgnitudes of: 

'1 ' 
-'- } O.}~}lg erl corJ S1Jllipt~:i.c11 l~y ·CIl\3 l..c:.1-~.il: or~g21rL~;~3,;.{i:::~ .-.,.h Ll-~c; :e:J.:. t:c.:. ... 

COl'L1Jnn of Rarit_an, Lower, Upper r (,;lnd Sandy Hoc};: Bays compa:r:ed 
vlitl1 st:.a:;~(-=LLrq f.:;to ck;::; ::u~.d inputs of 01'.'Sra.nic n13,tter into the 
system a.nd heavy J:r1.etals associat.E)d vlith particulate m:::tt·ter 2.~ncI 

zooplank-ton. 

These act,blit.ies will .1;rcovide info.i'.:·ma:ti.on \';hich viill be used to 
determine whether or not the planktonic system (Raritan, Lower, 
Upper and Sand:'l Hook Ba_ys) is caIJable of assimilat.ing ,l.)resent 
levels of:: dissolved and suspended organic input for each SE:ason 
of the year. 

Measuremen.ts as data and SYl-1l\Pf3 wil1 be incoJ::'porabJd i.n·to periodic and 
t.cJpicaJ.. data reports r ane, formal publicat:ions concerned ",·."i t.h reSTorously 
analyzed d.ata and obse:cva-tions and special at,L:U.38S and pul)l.ications 
which graphically indicate baselines and temporal changes observed 
in the Bight and adjunct waters. 

B~ Studief;3 in Earitan, Lower r Upper and Sandy Hook Bays in wllich ItlP.. are 
measuring oxygen consw~tion by planktonic organisms in th0 water 
column will be terminated when sufficient successful. measurements are 
obtained to adequat~ely describ(:';! conditions ove,r an annual cycle 
and deten-nine whether or nut t'h.e system is capal)lr;: of assim-Llating 
present or increased levels of organic loading . 
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the quantit:i:d:ive infonnation 
dec:i:-;,ion:·;.' 2) educate ·the to ~:;upport 

thc:Lr decisions f and 3) alloy" them 'to legislation. to requldt:.e 
the rna.ny act:.i v:i t:.ics ill the New YorL Bight area f !30 t.h3t. n.ot 
onLy \~'ould the enviromnr::n·t fox 111arinc: Ii. fc 1:)2 P):-;::vent.ed f:com being 

f'Lu·thcr, btlt. also that. it. \-loulel be iIllF':t'OV2d d.nd protected. VJe 
are actively cooperating with the State ot New Jersey in providing 
ddta and surveillance in connection with phytoflage11ate blooms along 
t.he York coastal waters. In addition. we 
to state personneL In to bloom surveil1('l.Dce. 

Use:c groups for th.1.s info!'THat3.on I,vuuld include: Nevv' Yoxk City COITlJni~:.;sion 

of water Resources; various metropolitan nrunicipalities including Passaic 
VaJ.ley Sewe:!: l\uthoJ:.ity; st(~te a.gencic;s includinSJ the New Yo:rk, lJev.7 Jersey r 
Connecticut mOld PJlode. Is;la.nd conservat,ion and f.i.shery o:r:ganiza.tions f 
U. S. Environmental Protection and other user-management groups 
including organizations with interests in recreational and crnmnercial 
fisheries. 

The State of New Jersey is part~cul~rly concerned with regard to the 
corrtinu.at,io:n of our phytoflagellata ecology and surveiLLance program. 

32" H!J:PI\CT O:E' 'I'ASK AUGi-'lENTATION 

.Jj. 

No potenital increases, outside of the 5% per yea~ suggested for plilll~ing 
purposes are anticipated . 

N/h 

A.. Cohn; t'L S. and D~ Van de Sa.nde. 1974. Hed tides in the New York-Ne\v 
Jersey COd.stal area. Undenvater Nat. f .§J3): 12-21. 

Hobbie, J. E., 00 Ho1m--Eansen, T. rE. Packa:t:.'u, L. R. Pomeroy? R. vl.. Sheldon, 
J. P. 1~omas and W. J. Wiebe. 1972. A study of the distribution and 
act! vity of microorgCtnisms in ocean water. . Limnol. Oceans:ror. 1:1.( 4-) 

544-555 .. 

Holme, N. and A. McIntyre. 1971. Methods for the study of marine benthos. 
IEP Handbook No. 16. Black~'Jell Scientif:.Lc Publ.~· Ox:Eo~l:'do 334 p. 

,Jansson 1 B. and II. OduTIlo 1972. Ecosystem approach ,to the Bal'tic 
problem,. BU.l1etins from the Ecological Research Cormni·ttee r No. 16. 
Swedish Natural Science Research Council, Stockholm. 82 pp. 

I .. enharcl, G. j L. D, Nourse, and H. N. Schwart:s. 1965. The measurement: of 
dehydrogenase &ctivity of activated sludge, p. 105-127. In: J. K. Boars 
(Ed.), Advan. Water Pollut. Res. (Proc. Int. Water Po11ut. Res. Conf., 
Tokyo, 1964), v. 2. 
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Menzel, D. W. and R. T. Vnccaro. 1964. The measurement of ~d±ssolvcd 
and pC:lJ_: U_culLl"tc carbon in sea\vai.:er. Limnol. Oceanoq.r. ,2.: 13B·-142. 

r·tLddle j\tlantic Coasi:al Fif:,l--:lerie£~ Cent.er, Nat.iond_l Marine I"ishc:ries 
Service. 1972. Cooperntive Study of ContmGinants in the Coastal 
Env:i.I'onment. and their l::ffect on Li .(\1ariJ.1G Re~;ources ~ Summ.ary 
Report, 1971-1972. 

Na·tional of Sciences~ 1970. Wastes management concepts for 
t.ne coastal zone.: Requirement.s fOl: I'eS(~aTCh and investigation 0 

NAS f Y'Jashi.ngt.on. 126 pp. 
In particular 5 (Biological effec-ts); 6 (Recommended 
research and for effective coastal wastes management) 
arld "J (S·U99(';st:.ed pJ:;"iorities .::--,-nd cs·timated rninimum effort. xf':quired) '" 

National of Sciences ~ 1971. Haxine envi:co~i.n1(;-;nt:al qualit.y: 
Suggest.ed 1:8secu:ch p:roq:G::Ul\S for unck:1:'s-cr:mding man IS effect.C'"nthe 
oceans. NAS, 107 pp. 

In pa.rt.:.icula::c note cha.pter .5 (Tb.8 effect:.s on mal:'J.nE:;; orgcmi.sms; 
seleci.:.:Lng orqanisms Rnd syst.r.:';ms for s'cudy f p. 66; import.aIlce of 
a conceptual framework.; p. 67) ~ 

National Marine Fisheries Service. 1972. Ocean fisheries and living 
marine reSOlU::'CCS r Program mem.ot'andUL.l FY 1974 - 1978, 

In partlcular see pp. II: 3 - 9. 

r:lc'1;::;::::.::~G_,;- rp rp ""--!~ E' _ }\. J::;>ic:l'i2.rds _ J "-JfL.\fertical ciisL.::ibuL.i., .. >ll of 

respirat:ory elect:ron ·t:canspoJ.::-t. syet:ern in. maxine plankt:on. & Lim:n.ol. 
Oceanogr. 16: 60-70. 

P2Jnatmat; H~ Lvl. 1971a. 
Oceanogr. 16: 536-550. 

Pamat:.mat f H 0 ~l. 19711:-;. 
GeSaInten Hydrcbiol" 56: 

Oxygen conSWTlption by the s6e,bed F IV. 

conSDI(!.ption by the seabed f VI. 
675~699. 

Limnol. 

Inte Rev. 

Sandy Hook Laboratory f l\Iational l'1arine Fisheri.es Serv:ice " 1972. rrhe 
effects of waste dispOSE:!.l in the New York Bight, Final Report,. 

B. Significant related tasks: 

1) Microbiology (fish disease) NevI Yoy'k Bight ~~ NMFS/1f.1l~CFC f Hilford r 

Oxfox·d. 
2) Baseline fi.nfish distri.but.ion _. r<lew YOJ:'k Bigh-t - MACFC/Sandy I·look. 
3) Baseline contaminants (heavy me·tals) New York Big·ht. - N['-iFS/~I1ACFC, 

Hil:ford. 
4) Baseline r,edimEmt analyses NeVI York Bight - f\df~lphi u. 
5) Marine bacteria and heavy metal findings - New York Bight -

CollU1'Lbia u. 
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6) Vibrio bacteria - New York Bight - D. 
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7) Water mass transport and vertical circulat~on - New York Bight 

8) 
9) 

10) 

11) 
12) 
13) 
14) 
15) 
16) 
17) 
18) 
19) 

Ge01" C)L~J::;er\/il 

Substrate mrn1itorjng program - New York AOML f Hia.mi ~ 
,su}:)st~r:·iJ.t.C v;:-u'::'iability pr-og1:'am - Nev,r Y()1::-1<: Bight .- l\OJ.fC f Miami. 

~:,c(limcnts ',PJ:oq,rarn .... 1'7(;\." Yo:!:'k Bi;:;]ht Z\OI\lL, Mi.::unio 
P~(O(:-il',iD .~ 1~m\1 York Bight "" AOJv1Lr NidJn:i... 

SU.bst:.rate investo:cy prog:r:am l\l(;,W York Bight - l\OML, Nicuui 
Cyclesende 
B01..1ndary 

~- He'd . York BiSlh·t ~ AOrlL r Mi211nio 

study - New York Bight - AOML, Miillni. 
Hadioisot.cpe traceY st.udy - Nevi Yen:k. Bight ~ }\GlIjL f I~.i.cun:L. 

Alqology 
u. So 

N(~w York Bight _. 1',Cl'![L 1 Eic-lmi. 

f I'·1A.CFC? lI.ilford Labora tory ~ 
Corps of Enqinccrs 

El-:;xon Resea:l::-c:h and Enginee.ring Ccmpany ~ 

f.j. C1.u-rent ta.,sk can be aGcompli~3hed under E-~xi.sting l(;~Ji.slat:Lon, (see be 10vl) ., 

1) Coastal Zone Management Act of 1972. 
2) Marine Protection Research and Sanctuaries Act of 1972. 

D. '1'hi8 TDP will not: affect the t~nvironm(';;nt and no Environmental Impact 
Statement is needed. 

\7ESSEL 

Operations a:r:e rlormally conduct.ed from vessels unde:::: 65 fCE:t operat.ed 
by I1.!\CFC and sclv'.:-:du.led as n.e.eded by the Offic8r~-in-Charge 

-213-



( '10·,·7 'f) 

T 

TO: 0; r!~ctcr N') ti nO" J f,.j .. ),; 11C' 

F i~-bE:lit~':/~~~~r;lc(~', 'X'l:iN: Fx5 
Nation:d Oceanic ,wd. 

\Vas 
Admlnistr<1 riun 
D.C. 202:'») 

l'1l'..C- 069-77-EI-n.···l 

U. 5 D 1: PAn T M r: r~ T 0 f C (\ MfA L [( C E 
NATiON/\L. OCE/'.NIC AN[) ATI,1()SFliEr-\IC I\!)MINIST",r,TION 

1 
1. Df\TF FjHEPAm::u 

December 1974 

FMC's, • Submit a scpanHC Task Development PLI.n for each ta~,k begiuning, confinuing, or 

ending in the current YCH, budget yCilr, or budgl:t year -+ 1. Reimbursable funds arc 

not l'.l be mingled veith ilp"roprialcd tl1nds on <.:ny pro[;rZll11matic 'fUP; SCp.Hi!lC TDP's 

mU~>l be prepan:J, Suhmit one TD!> itemiz.ing the aciJ;linistmrive ~;UPl'0rt cost (tdan­

agelllCOf FunJ) rOf rhcFl\lC. 

3, O[!JECT1VE: CODi:S 4. fUd~K 

B I T}\RGET I BY -I- 1 INC. 

6. TASi( TITLE: 

R81801 Biological Effects of Dredging and Spoil Disposal, New London, Ct 
----------- -------~-----.------{-----.--------.-.-------.-------------------------------.-----... ---------,-----------------------------·--·-----i 
7. ORGf\N I ZATiON CODE 8. Of":GANI ZATION TITLE (Rcspo"sibI<:: for execution of this task) 

FB6100 Ecosystf~ms Invef;t:i~Jations 

OBlEel 
Lines 10-18, En:e, f.lii Falues DS 

thout]snds and tenths oi 
t/)()usBnd,;. 

I,inOD :41-22. £!..'ntcr as rnc111-VCi.'l t8 llnd 
tenths cf . .> 

10. Total Direct L:!bor 

11. Tf3. 'Ie 1 

12. Rents Communications, 
Uti.l;.t . 

_I 

0.. 
o 

,l) 

15 

19 

!2.L 

T ;\RGET 
ALLOWANCE:: 

A 

2808 

CPEASE 

B 

TAI~GET 
ALLOWAN 

C 

15. 

3. 

1 1 

9. Pi{tHC!PAL LOCATION 

Citl' 
S:::mdy Hoo}:;: 

.2 

3.5 

T i\ F<GET 
A Ll.,OI'lAN C 

E 
INCF.:EA.SE. 

F 

---------------------------·--"--------~-~-------------i--------·-----4·---- .. --------·1------·----·----t-------------~---··--------
52 

(FundS' cbligat2d) 
58 

15. Supplies ,3 

16. Cflpi tal Equipment ;4 

17, Otb e r (AU a/hen obJif;ations) 

18 Tora l.d. 
(Add iin8S 10 through 17 8bo,·e.) 

p . ) F .11 ,t p~rmflnent 
19. (Number .1. to thh] Ttwk, 

compIote NOAA ."'orm 3'2-·J4C.} 

20, Positions, Other 
(NU1nber OppliCDbfe to this Task.) 

21. Man-years) Permanent 

22. ~Jan---yea[s; Other 

23. ReimbLlrsable Support 
(Rej.-nbursable llgreemenil'! only) 

REMARI<S 

24. OFFICIAL PREPARING REPORT \.~ .•. ,Ii 

'\ " '\ \. 
Ro})~rt\ l'iI. \J;<ei'r] 30hn B. 

386.0 

3.7 1.3 1.3 

50.0 

10.5 

FMC OiF<E:CTOR OF~ OESIGf'<lATCO REPnESl:::NTATIVE (SiI1.) 

Pearce:, 

SUPf,:8SE:DES PRE 'flO!).", EDITIO'~, 

-21L:--· 



~OAA. FOf'irA 32··1 
!O~.74) 

26. 

N J.\ T ION /\ i._ I) C E /\ \.j I C 

OG9·-77-EI-R--l 

"_. tnJicatc by cntering an ' "at the beginning and complcrinr: 
sc:lccred on~d activii:ics that collectively define tbe ta~,k for tbe 

7 year phn'lllli!, p(~riod. "X',;" wiLh <l ~;oliJ bar. "Events" ::1ncl ('Milestones" 
occur :J.t specific ludicate these si,~;nif~c::J.nt acbieV(:ments by placing 
d.n ttxfl' in a s 

NARRATIVE 
(B rief desuipr rlie of activity, event, or milestone) 

Baseline field survey. 
QU::i.yte.rly moni·toring during Phase I c1:;::-edgillg· .. dumping 
CterrLa_tive1y Se.pt.···Oct. 1974, Cfanuclry, l\pril, .July, 

1975) . 
3 A Post-Phase I field survey (October 1975) Q 

~ E Quarterly reports to Navy, Crops of Engineers and 
Interagency f;cicl1tific Suj':)cornrniJctee on Ocean Dumping 
and Spoilin.g (1 November 1974; 1 February t 1 Hay f 

7 

1 Augustr 1 NO-'lember 1975; 1 February." 1 May, 
1 August 197(,). 

~IFl'n-l rpn0r:-~c -P~-~vp~ f-(~r cubcopt~ac~o~~ 'erld of .LJI .. ~. __ ~.t:'~1 "" ~.~ .L..:.c~.~ :-~C ~ .L '~l~.~~ . ~ .L .L. L • .l.O \ - --

: cont.ract. p_Lc.od 1 50 JULe 1..; /0) • 

MIFinal report to Navy, Corps, Subcornmitte on dredging­
dumping effects (J2nuary 1977) e 

l-ii 1"01 Lie.ld sl.~:!:·\le~is ((lctobe.l~ 19 76, 1977 i .1978) 

Al COfl'VCellensi'Je clnd.Ly~;is oj~ spoil.ing effects on lJenLhic 
I macrofauna, and recolonization studies. 

A, Surveys and analysis of alternate disposal areas 

I (tentai:i vel . 

,-----.--.•. -"-----.~~---

1. OUT Y EAR COMMENTS a. Continued at same level 0 
(Check appropriare f;nxGI> nnd 
etHel' <!pplicnbJe percentH[!e.) 

"Increases lI"uDlly como from 
rr:;prol;'re:f:uning H'ililin yot:r F'}ViC.) 

F~EMA R KS 

b. Increase of % * 
c. Reduction of __ % 
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A r Obj C'C tivE.: 9 -. ItDctC:l:mine t:.he impac t of 
in the Niddle Atlantic regi.on'!. 

Need or Problem; The U. S. Navy, to provide navigable 
wat(;;';r depths for a new CL1[iS of m .. lclear submarines f must. 
drE,dge 2,8 rniIlion cubic yards of spoils froIn the Thames 
River f Ct.. Plans a.:ce t.O dispO:3C-': of these spoils on the 
!\reV\! London. de::; ig'DEi ted c:i1rmping qroun.a, 2-- 3 miles sout.h of 
'I'haEiGs! mouth. 'l'hf~ Thames Ri'\lcr contains populations of 
0Yfit:Cl':'s and ha.rd. clams ,. 'I'he dUIl,ping area it-self supports 
a moderate lobster fishery and abundant winter flounder, 
as well as high crops of valuable food web species. 
1i'7i t.hin six miles to t~12 nort:h an.d W(C~st:. aye the l'Iian.·tic Bay 
scallop fishery and an inlJ':')Ort21nt: vlint.c:r flounder' nursery 
area ~ The Race, two mi.l.e~:; south of the di.'::;I}O~':;r?:il point I 
is extremely popular for recreation&l fishing. The waters 
in the general area are also heavily used for recreational 
boating and 

Not enough infonrtation is yet availab 1e to accuraely pre-' 
diet the effect of ocean spoil disposal in general. III 

partJ.cular f t.he impac"ts of d.umping th'':'~f;e 13.1:'(;],2 ciInount~s of 
rrhame s River (poLi..u.teQ r by EPPL cri t.er ia) in the 

__ += .1-1.-. .. ~ :''"'!":~~'''' -I ~l- .-., ....... ....:r ..... " .... 
;'J .,:.. ~ .. i. i,\ -,: ~" " _ v ~ A_" ",J " ,., ................. " 

du-::nping ground can only be guessed D.l." For this reason ( 
EPA has issued the permit with the stipulation 
(among olhers) that the Navy fund a monitoring survey to 
thoroughly assess effects of the spoil disposal on the 
areals resources. 

For the first time, a set of criteria has been developed 
-to determine vJhether the dred~Jing-disposal operation is 
causing significant en'ilironmental h2H"111o The monitoring 
program addresses itself to these criteria. Any violations, 
as "veIl as any findinqs of significa.nt damac:re outside of Jche 
criteria, shall be immedia·tely .reported Jeo the Interagency 
Scient.iEic Advisory Subco-n:rc1ittee on. Ocean Dredcjing o.nd 
Spoiling (ISASODS) and the Policy Coordinating Cammi i:tee f 
and t.hus to the Na\ry. '1']:-le Navy has agreed to halt dlli"TIpin.g 

. until an alternate site or method of disposal is agreed 
on, if any such environmental harm is found. 

We anticipate continuation of reiniliursable funding beyond 
the present contract period; in order to examin(:; longo-term 
effects of dredging and spoil disposal on the areals 
benthic ecology, as well as rates and patterns of recoloni­
zation. This is in reality the most critical information 



A. 1. 

2. 

b. 

------ - - --~ --------- --- - -------

5 of [3 

Mi'\C-OG9-- '77 -EI --H-·l 

requirement, both fer the present project and for ocean 
1 'The Environmfmt.al l\:::;scs::;ment Divl::;ion 

of NI'.lFS has requ(:.,stccl, repopulation rate studies by lllil'>.C:E"C 

as an investigation of national interest. 

for NL,1FS is threefo 1:1 ~ 1) Onder a 
manc1a t-,(,; to N02\]\. [ 1,JI":F S has an ol!.Cjoing con,cern \-li t.h the 
effects of ocean i nSf and spoilinq; 2) ·the drea haE: 
knovln fi::3hc:;rYl:-csource ,. and 3) l'lJ",CFC of NHFS 

has been involved in ill 1 extensive baseline study through­
out Long Isli:tud Sound ~,d.nce 1972. ,J:.1ore intensive surveys 
in clT8as of po~~sible are considered em impori.::ant 
outgrowth of this baseline study, especially in respone 
to the needs of the NMFS, Envirorunental Assessment Division. 

of the ilJ.forma.tion VJill }xc; t!:1C ger.eral 
'p1..lblic;. in the io:cm of those':: people \·ibo place recrea.tional 
demands upon the area ~ s rc:sources and tv'lhose intcrcst:s tIle 
moni toring- su,rve::l is int.endc~d. t:o prot:,ect ~ O'tter f d.l rec L 
recipients of t~c information include: the U. S. Navy, 
COr:; F I 87.::..80D8 F EPl" and the Envirorunental Assessment Division f 
NI"lFS. 

This information can obviously contribute directly to 
0bj ecti ve IV'-1l-9 f iJDeterrnine t.he imp,::\ct cf environmental 
change" " . If as :ceqa.rds th(:;: effect:s of dn:::dgi.ng· [·md spoil dis· .. 

thcr~~--

selves are closely and thoroughly monitoring for b~acts; 
their findings wi,ll in tur~ be assessed by IsnSODS and others 
to determine whether dny significanJc harm is occl,Jrrinc;" The 
studies are t,hought comprehensiv'e enough tha·t knowledge gained 
can be applied b.") similar environment:s and impa.c·ts throughout 
and perhaps beyond the Middle Atlantic regio~. Further, the 
Ta sk is unique in hay in(~ the poten'tial to l2!e~,~~£l .. t adversE'; 
impacts in that disposal will be modified or halted if ISASODS 
datermines that the criteria are being violated or other sub­
stantive d~nage is taking place. 

Eo 'The Task also cont.ribu~:es to NHFS Goal II I Subgoal D - "Provide 
descriptj.ons and analyses of marine organic production systems and 
of biological, physical, and chemical environmental conditions and 
define their influence on the abundance and distribution of living 
marine resources. II The various pb.ysical, chE::mical and biological 
investiga:tions, conducted o'ver an extended time frame; \",111 add 
greatly to our knowledge of the waters of eastern Long Island 
Sound, the marine resources dlere, and influences of natural and 
man-induced changes on these resources. Our contribution here 
will not be detailed at this time, as no objective has yet been 
designated for MACFC within Subgoal II D. 

-- 2.18· .. 
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C rIlLe 'rdsk appt.~(;;T;:)t() to Nt·iFf:> (;Oi.';11 IV r SubCjoiJ.l C - "l\ssure 
full paJ::-·tic 1.11 the d.r::ci reletted. to proposed 
al t.(":Ldt ion of the rno.:cino C:::rlV ironmen t .. < " t· 

ective 4, Coastal Zone 
that. portion 
I,m 0 IV·-e·-it 

the Coordinator, Water Resources Division, to 
qivc NHFS for t:h(; mon:Ltoring su:cvey 
(by mc:;rnol~andGm of: 22 ApJ.-il 1974 ·to Chief, WRD) Co F this 
objective had not. been fuLLy do'veloped at. the ·time.: of ,]~DP 

prcliax:at:.ion Co 

The total study has been partitioned in the following man~er: 
IvLt\CFC has cont:cclcted with the NE.~Vl York Ocean SciencE:.~ Laboratory to 
stuc'ty fin£i,sh, .ph}7sical B.nd chcI'nical oceano9ra.phy of the dump si.te r 
and with the UniveIsi of Connecticut to and 
chernic21 charact:e:c:L:::t.ics of the 'I'ha.mes Riv(~;:c! effeci.-:s on 
phyt.oplankton 2.n(1. shellfish, and sit:e lobs·ter popula.-tions. 
Iv'.J\Cf'C is excuTJ.ining sediment char2cteristics f microbioloi;JY and bO.1t1.1ic 
macrofauna both in tl1e .river and OIl. the dUJ.l1p site 0 

1\,11 pa.rties have cornplei:ed baseline: surveys t.o determine pre-c11.-edging 
characteristics af river and dwnp site. During - dredging surveys 
have been initiated and will be repeate~ on a quarter basis Rt MACFC, 
and more frequently for several of the contract investlgations. 

'trr.:lct: rJe~ci()d- It COIrt.F)J_(~·c,e ciE·t.o.~~l;.:i of I)cir:cQ.:'~~c-; L~:L s \.::':;·~ .. ~T~~·1 r,:(::~I f l-r:.c~_:}:~:::i~·::"1 

and scheduling for aJ.1 groups dre qivell. in tile mori.i proposa:L 
(Ml\CFC F 1974). 

Relationship of j\.cJcivities and E'Jents is as fol.lmvs:. 'I'he comp:cehensi \72-

field stUdies are separat.ed into three l\C'i:ivities (Hl , 2 and 3) cor··· 
responding to the pre-, and post-dredging surveys. Quarterly 
repori:s viiI1 be prcpared describing field activities on these surveys 
and available results from laboratory analyses. IS3uance of the 
quarterly :r'epol:ts to ·the Navy f COE and I81\80DS is considered an 
Even.1c ). AnotheJ::- Event. ( ) will be th(:~ submissiorl. ·to J'flACFC (at the 
end of t~he contrac'c period) of cont:cactors' final rc:;ports on their 
overall inves·U.gat:icms. HACFC is final repo}:-t ·to 1:he interested agencies 
will be the definitive treatment of the monitoring survey, and thus 
should J)e conside-x'ed a. Mil(3stcme (fF6) ~ l-'..ctivi·ty # 7 consists of yearly 
field sUJ:veys from 1976-78 ·to a.ssess longer-·tenn effects of dredging 
and spoil disposal. Activity #8 is an in-depth analysis of effects on 
b;2nthic macrofauna. 21110. related sediment parame-ters r based on sa.mples 
collected during l-:.cti vi ties 1-3 and 7; and also a study of ben·thic 
recolonization f from the samples of Ac·U.vit.:.Les #7. 

It is not yet known vlhether l\ct:.ivity :/f9 f the study of al"cernative 
disposal 51 tcs; will be require.d. If so r reimbursable funding wi11 be 
supplied. for the l1eces,c::ary surveys! sample processin9 and. data analysis. 
Needs f ms·thodology r 01J.tpU1:S and bCHefi ts ",!ould b(~ the same ascho;;e for 
the present study. 

- 2'1. 9-
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lL 1. 

A.~ 

the: activities 
'rlle inun12di.i.I·C.C~ reporting 

of Cl.flY su1:)~)tant:ial ('Llvirc£1lTlental impact~:; should al;:~o be con­
sidered a significant output. Other anticipat.ed OUtptlt!.:; are 
research p2pers in the more specialized areas of interest of 
each investigator. 

The reports will fulfill the 
information on the effects of 

, and 2) protect the areals 
or curtailment of the operation 

and publications 
will also contribute to longor-term effects 
in general, and to future policy decisions 0n coastal 
spoil Reports will be SUbmitted to the direct 
reci~ients (ISASODS, COE and 
minat:.ion of en\rirowTlcntal 

for evaluation and deter-
The will be 

the beDeficiary of increased knowledge concerning disposal 
effects, and, will also benefit from the protective clauses of 
·the p:coject' s environmencal criteria. 

B G 23e-nefgE..: 'The Task should. satisfy 80960r more of th'3 !lceCi. t.O dete.y­
mine impacts of the dredging operation under consid2ration. There 
is a pos3ihili~y that scmB impacts (for incre2~e ir PCBs) 
will not be measured. If ·the '1'215k lS aSSllmc'cl t?:F:r:ect.ive .1.n oetectinq 
impCi.cts f it ·wil1 toL:1J satisfy th.e need v) prob:::ct: the 2:Jrea! s 
resources: by leading' t:o a modified·tion ox: halt: in. d1.unpinq if an:,/ 
such iml)('lct:F> axe foune!' ~ 

32. IHP2\C'r OF TASK AUGMEIJTP,TIOFi 

Not applicable r in. that Ta:::~k lS contxact.···funded an.d rIC aU9ITlE'.ntation is 
anticipated unless a study of alternate disposal sites is required. 
ReneitJal of cont.:t'aci: funds cl:i: a level com.parable to that for FY 76 is 
anticipated, and wiLL be necessary to complete lor:g·-tenl:1 studies of 
dredging-disposal effects and repopulation rates. 

330 CRrCERIA FOR r:L',L\SK COHPLE'I'ION 

34~ 

1) 

N/A, as per instructions. 

DOCUHENTl\T I ON 

A. Documentatic~l 
Middle Atlantic Coastal Fisheries Center. 1974. A Proposal for an 
Environmental Surv\~y of Effects of Dredging dnd S1:.>oil Disposal in the 
Thames River and Ne\.;' London Dumping Gj.::ound. Submitted to U, S. A:nny 

Corps of Engineers. 98 p. - describes overall research plan, individual 
projects of each investigator, schedules and budgets. 
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Criteria for monitoring Thames 
River ng - ISASODS document file. - lists 
flint?! pclrclineb:::.cs t.o lIe exami.ned moni tor If 
criteria for any ofthc~sc are exceed.cd 1 dumpinq met~h()d or si t:e 
v7ill be 

3) l'1iddle l\tlan.tic Coa~;t:al '['isheries Center. 1974. lill Environ­
mental of Effects of and SpoiJ. Disposal, New 
London" Connf::c·ticut:. ~ 1;31: Quarterly Report." lnformal rZeJ?ort 

1) 

2) 

No. 40. 17 p. - details field activities and results avail­
able as of 1. November 1974. Includes as a.ppenclices cont.ractors! 
re.por"ts on act . .i.vities cmd findings as of .1 October 1974. 

Rela. ted 'I'asks 

a" Impact ot' F~nvirorJf.nent.al .' Nel!J York Bight (Sandy Hook) f 

is conducting SiII"iilar investiqations f on effects of spoil 
and waste di in the New York Bight. 

b. Impact of Env:t:conrnentELl Chang'e f 1,1iddle Atlantic (Sanely Hook) r 

is examining' wat:e:c qnali arlO. benthic cOIT1Inuni-tes through­
out Long Island Sound, as well as in Raritan Bay and along 
the New Jersey coast. 

c Environmental Chemistry and Microbiology (Milford), is 
i 1'",,'(7(::~f~'I--~i (T~+""i y,rr TYli rr"'r\}'j-; 
_,.0 -'- --:J--........ " • .;J ••.. - .. - .•. ---. 

de Siochcfrlic3.1 Modelin'] (Sandy Hook) f . is st.udyin9 forms and 
effec·ts of hec:rvy mE~i:al.:::; in t.he environllK~nt. 'rhis includes 
use of sediment traps at the New London site to deter-
mine sedimen tat:Lon rCl.t(:;s and sedirnen t cornposi 'lion. 

Related Research 

Cl.o Several lmi".lersi ties and othe~c qr01JPS are undertaking a 
cooperative study of spoil disposal off New Haven in 
central IDng Island Sound. 

b. The Corps of Engineers is also leading a study of disposal 
effects in mid-western Long Island Sound (Eaton's Neck). 

c. The University of Connecticut and New York Ocean Science 
Laboratory are both conducting other physical, chemical and 
biological studies in eastern Long Island Sound. 

C. The proposed Task can be carried out within existing legislation. 

D. The proposed Task has no direct impact bn the environment, and no 
Environmental IInpCl.c·t Sta.tement is requiredn 

VESSEL R8QUIHJI;1\1ENTS 

Opera. U .. 011 £-; are norma.L L'{ conduc"ted fJ.::-om \TCSSeLS under 65 reet OPE::::ca.t.:ea 
Nl\CFC and scheduled as needed by t:hc Ufticer-· in-Charqe. 
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1. Of.~TE pr~EF-'!~R[::D 

FMC . S\lhrnit a ~;t'P'\L!t(' Task DC\'r;ldf)DlCOl Jl!.tn {or each task heginning, comi[1\lifl,l'" .)1" 

TO: Dircctur, [\)atto[]al L\1:111ne 
l:'isLeri'cs ~;crvicc~ i~'I~"'r'0J: l:;'x5 
Nat.i()n~d t)ccnll!e and 
Atl;'lo~~ J\c1millic;uation 

2. TDP NLH'fH.:::n 

~'JAC-070·* 77 -EI -R-1 

l'udi1l[! in ti,e CUll('llt year, hlhlgct yt~:lr, Of blhlger ye,lr + 1, R<.~imL,ur~,,:blc fUil,is are 

not to Lc minFicd ~,,-jth ;lp)1ropriat.ed fl!nd~~ on allY proi\l:1rJlmaric 'I'DP; "cparatc TJ)P's 

!l11j,;t he ;)~ep;HcJ. ::;Ilbmit one 1'DP i::c:mi::ing the administrative support CLJst (t.lal1-

i.lf';C!i:cnt Fund) fOl rhe F~\jC, 

L, 

1

_, 

I 
G. Tf.t,$f( TITL.E 

R 811 G4 
(:cwent-Proliferntive Crc311 Diseases in l'-1011uscs :FD/\ .. I nt er.~lgcncy 

7. 0 R G p, ri ! 2 !I T I 0 1~ COO E OHGAI'ilZATiCH~ TITLE (Responsible [or c;xecutian of this tElsk) S'. PRI~JC!PAL LOCAT!Ohl 

Pathobiology Invest" tions, JvJ!-\CFC 
Cily 

Oxford 

()SJ 
.f ... ,inflS 10~·~·1!Jc lintel' 

thOUSD;'")ds snd l(Jnihs of 
th():l~~'{jnds ~ 

Lilies 21--22. EnI0,- ns l;'an-,·\'oan· Emd 
ic"ncha of .. ," 

10. Total Direct Labor 

]1. Tnvel 

12. Rem CCmmLdll.e<ltions 1 

....J 

a. 
o 
u 

, 19 

21 

T AnGET 
AL 

A 
IHCREJ.\,SE lNCF{EA.SE 

c D 

2.5 

T YEA f~ i 'j FY 1 'j I 

F(:.oF:T 
LG'/!!\NCE 

E 
INCREI\SF 
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14. G. nt (Funds o.bJiaated) it.: 
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15. 

16. Capital Equipment ,4 

17. Other (Ail other obligations) 

5.0 
18 Total 'und 

(A.dd Jines 10 thr()UGh 17 above.) 19 9 24 9 
P. t , l~ ll--t l!= 

19. O'{umbcr to tl1iN AJso. 
camp -Ie NO.AA. Form 3;~·-i .J 

20. Pos 1(.i0[1S ~ Other 
(NClmber applictlhlc to lItis TtJsk.) 

2 L Man-·-vears, Permanent 

22. fAa 0 -··ycd.rs ~ Other 

23. ~{e.imb1jrsable Support 
(Rei::"lbursablf' egroemcnls only) 

~EMt\RKS 

.24. OFFICI/'lL F'Rc::p . .u.n!~4G HEPORT (Si!:;n~lture) 2!j, FMC UIIlECTOR on Dt::SIGNATED REPRESENT ATIVE (Sit;.) 

Pfir:VIOU:; CDI·rION. 
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29. 

Unti"l lY9 t"ive een condit-ions t sat"'jsf-ied h-jstolog-ical criteria. 
fot neoplEls-ia in nlaXinE: or estu rinfl Illo-\lusks were tar'e, Clltly, many other 
ace 0 U n t S 0 f S t; V t~ r a 1 0 fin 1110 1 'I u s k sse: v c::: l" a '! are a s 
of the vlor'j d 
remain obscure 0.1 
agents, various 
or eo a 1 t (j r d f.:? r i v cd~i ve s . 

Howevet, no eV'i 
host animals in which t 
th t i 'I -J ty to c~ct 
vrl t h chemical, 

1 as i a rem 21 'j n 
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the origin of t e viruses, 
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en'li " stresse:s~ or their ro1e~ 'if any~ in 

The observation of proliferative cell conditions in fro;n 
the at least locations in Chesa 

pres{~nce 

c:l 

t hson i an Ins t i tll. t i onv/ho 'J ong have been 
neop"lasia and viruses in she-j'lf-ish to extend 

The use of ~~S:QDl0., _Q_~Lthi,~.~,. in these studies at til-is time is particular"!y appropriate 
because: 

1. The species is not of profound commercial i rtance and thus can serve 
as a useful model in studies of neoplasia and virus infections. Reports and 
publications on the subject can he made 1y and discussed without undue drama 
and alarm to t public. 

2. Consis izootic areas and areas of hi9h clam population densities 
where the proliferative cell condition s never been observed are very convenient 
to the Oxford Laboratory and its Franklin City field station. Thus, these animals 
are readily available for the proposed field and laboratory studies. They can be 
easily transplanted and could possibly serve as us 1 indicators of environmental 
degradation or stress conditions. Furtheril!ore~ ready access to th,~ study areas 
will facilitate collections and measurements of water columns, sediments, and 
associa flora and fauna. Fu ure comtcmplated stuci-les on farm run·-off and 
industria-I effluents can be eas ly made since the areas are nearby. 
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by 0. ati c b'j 
mo"l "I us ks -, '~"lTIa 
to '-; nciuci n~J 'lclsrns across taxonomic 

30. Activ"l Plc~,n 

Sev eta 'I a pprodc 
unusua'! disease 
C2n be tran 
into d i S(:::o. se 

T 
1. 

11 be used "i n ct 

known to be cilrci ic or highly 

Lit ion 
nation. 

ea,s'j "!y 

ate 

und 

ts of S2 animals are 
010gica1 stud-ies 

ies of 

~. ns 
S 'j es transm-iss'lon 
"1 • 
! 1 nes 0 

to in greater understandi 
'j -I bee to 1 E~ a r n -i f 

by transplantation wild 
La ratory tran ssion will also 

of nco p ", d S t 'j c tis sue s 

of anirnals '~n carefu'llv controll recj;'~cu"la. systE~ms. L 

anima"ls 
be 

will be rna and vario~s ic rameters wlll be measur 
and nonenzootic areas. Observations for 

dis2QSe enz80tic 
co'l'! ECci ons of 

other associated benthic fauno 11 be areas of 
envlro 

v'jruses 
State of 
Sn1'i t h son -j a n Ins 

"itions 
disease condition in its vi a 

be invol Close collaboration will be 
, Department of tural Resources (Fis 
tution:; and other e'lC0rnents with'in 

Gay and 
used in comparative 

search for 
th the 

on) , 
r: 3) . 

'1. Ou ts - Temperature control'l recircuL3.ted uai ... ·ia systems wirl bE: 
estab 1 'j s e functional for transmission experiments on neoplas c 
diseases of selected molluscan species. iments in situ and 
-;v1l tl.'h",,=, l.~c')nl~""tn}-'\I "II I~A '~::1v.v'l·O('.Jl (lLI'l' "c· .. tlo'l')nv ().c ..I.·he:. n 'l'~'t--::-l';" -"~l"ke I ! ! _ Cl. J ,. G .J, ,I J.... '~u.! I '::' • J ~ #. j ,~ :;)J. I L-I ) e (~,), I" - _ 

abnoi~rnal"it'ic~s in sherif'ish vr11'l be incidence prevalencc~ '!occrt-ion9 
d'istY"'Ibution, seasoned effects on thE:': deve-l nt of neop·iasms \'J'1-11 be described, 
Reports wi-ll bE~ available to t sci(~r:tif"lc community rC90\"'d;ng thE: findings 
on the above. Attempts will be made to find the etiologic agent(s) of the disease 
(particularly to learn if viruses are imrlica ). 
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2. C:. A~ D.nd 

"Proli:f,:.::catj.v8 di.s(:;a::;t.~t;;; of cndot:h.eli.al eel J:3 and 
Bibl. Haematol. 36: 610-617. 

3" C}n·.~.st:i;;Ti::}('.nf D. ,J. r. C, }\ 1 and KC.tTl p F. c. 
"Enzoot.ic ill tIle cl l'iacnr:-,a t<).1t.;1:tcc.l frc::-n 

Bn Int:eJ:--Cove::::nri:-<ental r Sm~; .. tJl.s()n.ian In st :i. tt:\~~ion.. St:ate a.nd lXii 

and Administrators. 

D. None 
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26. ACTIViTY, EVENT, AND MILESTONE SCHEDULE NAC-~071-77 -RF'-A 

NUMBER EACH ACTIVITY I EVENT, 

{ 

')R MILESTONE 

Y"" PLANNlr~G PERIOD _ Indicate by entering an "X" at the beginning and completion 
of subtask or selected operational activities that collectively define the task for the 
7 year planning period. Connect ItX's" with a solid bar. "Events" and ('Milestones" 
occur at specific points in time. Indicate these significant achievements by placing 

{

IDENTIFY BY ENTERING 'A' FOR 
ACTIVITY, 'E' FOR EVENT, OR 
'M' FOR MILESTONE. an ttx" in a single column. 

I - - - ,- - -BUDGET YEAR - -

NARRATIVE 
(Brief descriptive phrase of activity, event, or milestone) 

1 A Obtain catch samples and ana+yze stomach contents 

2 Collate data via ADP 
3 E Prepare report of results 

t7.0UT YEAR COMMENTS 
(Check appropriate boxes and 
enter applicable percenta~e.) 

*]ncrea8us usually come from 
reproQramminB within your FMC.) 

REMARKS 

OAA FORM 32-149 (10-74) 

a. Continued at same level D 
b. Increase of __ % * 
c. Reduction of __ % 
d. Termination §} 
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cs 
LEVEL 

12/1 
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Vacant 

.-
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100 
100 
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IMPACT Of TASK AUGMENTATION 
I. Current Ye:l.r 
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29 - STATEMENT OF NEED -. ._--

4 of 5 

MAC-071 .. 77 -RF-A 

'l"he National Marine Fisheries Service assumed responsibility for Federal 
activities relating to marine g'ame fish in 1970. Traditionally, the 
Sandy Hook Laboratory has been a leader in Federal research on Atlantic 
coast marine game fish and is located in an area of intensive sportfishing 
activity. Periodically conflicts develop on the effects of corr~ercial 
fishing of one species upon the availability of a second to sportsmen. 
The Commercial Fishery for menhaden for example is a chronic target of 
striped bass and bluefish fishermen in the Middle Atlantic Bight area. 
In view·-of the progressively increasing numbers of recreational anglers 
we need to know what impact commercial fishing on forage species has on 
stocks of predator species in an area and what level of dependence 
predator species have on particular forage species. 

30 - ACTIVITIES PLAN 

Develop contacts from kno\'lTI fishing areas, fishery groups, state and 
federal biologists and begin work in selected areas. Some consideration 
should be given to emphasizing sampling effort in areas where there 
has be8n a history of conflict between user groups. Intensive fishing 
in the New York Bight makes MACFC an ideal location to center such a 
study, especially with cooperation from the Federal Recreational Park, 
and menhaden fleet operating in the area. Contracts will be let to 
various states in which real or possible problems exist or can be 
anticipated. 

We must determine the seasonal diet items of predators, ~ne variability 
in their diet, and relative abundance of forage species. From this 
information we can determine correlations to examine the question of 
opportunistic or selective feeding by certain predators. The association 
of predators to schooling species, and estimates of digestion rates are 
related problems which can be answered from field observations and special 
sampling (i.e. 24-hour collections). Changes in diet with age of predator,­
day vs. night feeding, inshore-offshore feeding grounds, latitudinal 
variation need to be determined also. 

Samples of predators should be obtained:~from various sources to reduce 
bias. These would include predator food i tern's inventory from catches 
of commercial fisheries, anglers and research cruises. 

Diet analyses would include identification of species to the lowest taxa 
possible, size preferences and relative volume. 
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31 - TASK OU'l'PUTS:'AND BENEFITS 

5 of 5 
M.t\C-071-77-RF-A 

a) 1. Determinations from modeling studies of the prey biomass 
required to maintain various levels of predator stocks. 
Inputs would include forage species preferen'ce, seasonal and 
spatial associations and metabolic requirements. 

2. Estimations of prey to incidence in selected predator species. 
Emphasis shall be first directed to species which have engendered 
user-group conflicts, such as bluefish and striped bass. 

3. Reports of observations on forage fishery catch to determine their 
direct impact on "sportfis:o,", i.e. incidental catch of predator 
stocks in selected areas. 

b~ Achievement of task objectives will give MACFC biological data on 
relationships between predator and forage fish stocks. This in turn 
will contribute to attainment of management systems for important 
predator sport fish and forage species in the Middle Atlantic Bight. 

Help develop data on which to base decisions regarding allocation 
of resources to competing user groups. 

32 - IMPACT OF TASK AUG~rnNTATION 

No increases anticipated. 

33 - CRITERIA FOR TASK COMPLETION 

34 - BACK-UP DOCUMENTATION 

N. J. Fish and Game Division, 88-309 report by Ron Smith on catch 
composition of purse seine operations in Delaware Bay. 

Connecticut Testimony - Federal Hearings 1973 on Purse Seining 
and Effect of Sportfishing in Long Island Sound. 
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(See Dc-tailed Instructions) Decelnber, 1974 

(Submit fi\'e copies by Jarl. 2) FMC's. Submit a separate Task Development Plan for each task beginning, continuing, or 

J: Director I Nationa 1 Mari ne t:nding in the current year, budget year, or budget year + 1. Reimbursable funds are 
Fisheries Service, A TT0J: Fx5 not co bc mingled with appropriatcd hHlds on any programmatic TOP; separate TOP's 
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Atmospheric Administracion agement Fund) for the FMC. 
Washington, D.C. 20235 

TOP NUM8ER 3. OBJECTIVE CODES 4. RANK 

A B 
IC 1° 

BY TARGET I BY + I INC. 

[A C - 0 12 - 77 - IE - A IV-A 
TASK NUMBER 6. TASK TITLE 

~818P5 Contaminant Ana lysi s - Rearing of Indicator Organisms 

ORGANI ZATION CODE 8. ORGANIZATION TITLE (Responsible for execution of this task) 9. PRINCIPAL LOCATION 

i'B6300 Experimental Biology Inve stigabons c~ilford Isete 

OBJECT CLASS l1J CURRENT YEAR FY 19 75 BUDGET YEAR FY 19 76 BUDGET YEAR + 1 FY 19 { 
( 

nes 10-18. Enler 811 dollar values 88 Z 

thousands and tonths of J TARGET TARGET TARGET 
thousands. a.. ALLOWANCE INCREASE ALLOWANCE INCREASE ALLOWANCE INCREASE 

nas 21-22. Enter 8S man-years and 0 
A 8 C D E F 

tenths of man-years. iU 

). Total Direct Labor 15 39.4 

.• Travel 19 1.2 
~. Rents, Communications, 11 ! Utilities j.:.. .. , ! ; 

,. Contracts (To be let) 51 
52 

[. Grants (Funds obligated) 
58 

• Supplies 53 4.2 

• Capital Equipment 54 

• Other (All other ob1i~ations) 

9.2 

• Total Direct Funds 
(Add lines 10 through 17 above.) 54.0 
POSItIonS, {<'un-time permanent 

· (Number applicable to this Task. Also, 
complete NOAA Form 32-14C.) 

• Positions, Other 
(Number applicable to this Task.) 

• Man-years, Permanent 
2.T 

• Man-years, Other 
1.2 

· ·~e imbursable Support 
(Re/mhurSdb/e agreements only) 

~ARKS 

Terminate - - Reprogrammed - 059 

OFFICIAL PREPARING REPORT (Signature) 
25. fMC~T~~~==(SiB.) 

)r. James E. Hanks, Dir. of Investigatior s Carl J. Sindermann, Center Director 
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30. S fClrClrlCnr 0 f t'~c s-d: 

.The continuol irl!rJductioll of p'o!lutcnts inl'o fhe rnarine'cnvironmc:nf' has become a 

.probJ(~rn.of major, cor.cer.n t? marine biobgis!s and others wh~ reco9~izc the vulnerobiliiy 

. of marine co~munities' to. the effects of i-hcse' contominonts.· \Vithin a species f the stC!gcs 

of devebpment m'.)si- ·$~nsiri\'e fo th~ir envirJn:71(~nt ere u5uolfy ihe embryonic en.d larval; . . . 

. c~tl$equ::n;-tYI if is here fhal t-he m6st serious ~nc1 far-reaching damage occurs/not o~',y 
. .. 

to fhe you~g organisms dirccrly .but olso to the confinuitl of the .adult p~puJanons\Vhich 

;. they represent. Th~ cquari c ·environment is. a reSOt.1rce wii-h a number. of.compering users., 

mcmy·of whom olter the environment to fh~ detriment of the Jiving marine resource. The 

.. effects of fhes; chor!Cles on fhe resource ·an inia Is must be understood and it is necessary- i"o : - - '-" . . 

. (. .. 
. . ~, ., -. tit' J. _f • ,J .I. -., L' " f I • rear .ncse CmHilQ S: in ,lie JcoJrc,_ory ycur-roiJ.h~ In or .... Df ,0 proy::;:.c .ne i"esc:orcner ·ne 

;t, 

neccsso;y rnotcri~-'r v/Hh which he can fully recch·this und2rS~?nding. 

-. -The intent of fhis ·T~lSk .is to develop job:>rctoryJechnigucs for r.1oinfaining adult· 

. marine orga~isrn$ o:1d .reariry9 'fhe em~ryosf larvae .and juveniles of thes·c animoJs, from one 

gene.rori~n· to the ne):r ff p~~sible / in t-he laboratory. These Ii fe s~udi es i nvcsti gonons wi JI 
~-~: .. , .... 

ba (jirect~d· t'oVlat~d fhe specific' ~)rrJb fern of provi ding bioassay researchers »,i th materia I for 
, 

studying the effect of environmental polfufion on living rc~ources. This knowledge wirt 
~ . . . '. 

" .. " .. '~" .. ~- - ~-

~;l)p_tonJ)' p~C:vide'supp~df6"r-the rcvicvl of Environme'ntal rmpoc_t Sfotemenrs and improve 
.. - • - --- ~ ~ ......... _4 • 

~ ~.-=.~ -~~. -.. ~ ~:~-. -
~. ~. ... -" .... 

::.~ur· u~d~r$tonding of ~,odne ecosysfems, ,but wHI provid~ information usable in developing-· 

_., ...... - ------
~;::~~otc/Fcdera I rnarlcs ~;n~nf cgrccm enf-s. for !;-PCC i fie organ (sms. 

- .. L.: .' 
'- .• ' - ~ -~ _ -- . ---.-' ..... '-' .- .. 

:"~'t-~~!':~' ' __ ~1:::- _~ ... _. _, ~ , ............ ,._.~ .. _ _ _ 

~.- I!I ~".," • 1'v(f 

.--.-_ ... _- --.-- - - ....... _. --- -.. '.---... 
. ...~ ..... -,..... .......... 
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It is absolutely essential that this work be conducted if any further bioassay work is 

~o be continued on the embryonic and larval stages of marine organisms at theMACFC/Milford 

~aboratory. The only continuous, year-round culture systems that now exist are for the 

)yster, Crassostrea virginica, and the hard clam, Mercenaria mercenaria o All other 

)ioassay work being conducted in the V. S. by State, academic and Eederal groups is 

lependent on obtaining embryonic and larval stages during the normal reproductive period 

)f the organism and is thus haphazard and seasonal both in workload and results. In 

lddition, with rare exceptions, methodology for rearing organisms from one generation 

:0 the next is absent even though the early development stages may be readily available. 

a. Task Outputs <Specific): 

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

Ir commercially important species in the New York Bight about which little is known. 

'hese studies will continue for 8-10 years. Criteria for Task termination is the develop-

Bnt of techniques for maintaining, conditioning, spawning and rearing a variety of 

cologically and/or commercially important marine organisms in the laboratory. 

b) Create in the laboratory environments in which various marine organisms can be 

pawned and their life stages ~eared in good physiological condition. These studies will 

Dntinue for 8-10 years. Criteria for Task termination will be such time as techniques 

re developed for a variety of ecologically andlor commer~ially important species. 

c) Study water quality and the effects of deleterious materials in the water on the 

~ll-being of all classes of organisms being reared. This must accompany the life history 

:udies if dependable culture methods are to be developed o These studies will continue 

)r 8-10 years concurrent~y with 31 a. and b. above. 
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d) S III d}' i he 5 usc c p; i b i 1 if>, c full ~. FCC i e S $ ~ lee: e diD c1 i :; (~a s e i n f h c U!) n (l hn cJl 

rjll cord';nuc fc)r '8-10 Y20rs conc:urrcnrly wi:h -31 o. and S. otx.>ve • 

• I 

2. [kncfi~.s: 

aused hI' poilui'an~s on rnarine ::>rgunis;lls 6y providing the mefhod~logy for con':-ro,lJcd 
, " ' ) 

" 

'udies o V/Fj ',viII learn m0re ob:)ul i'he life hisl::l,rics of marinc oJ"f]C1nisms in Ihe New 

lofcr quo!ii}' sTudi?-s ','fiIi irt;prove f"he culture environr:1cnr Gnd increase ihe !:,urviYat and 

\ 'r.tt;,t','" of. I~.h",,,,,,,,t.'"':\.'_-""""':-',.{ 01'0.'""1'1"'<::'--'''' ....."tl~ Ij l, ... uJl\,..04, .... ,,'J ,'-v ..... · ...... ~ .~.-'" ~1" ... ..,. 

; 

3 •. Aclivii!e:; Plan: 

Sf'andord rnci"hod:; o\,(Ji!(j~)I~ ot ihis loborafor), C1~ld in the literature 'will be us?d in em 

J '. J fl" J . • • t~empr 1-0 cu ;'urc c:sh.i:Jrrne O:lCl ~, S 1:::>1'C marine $p~Cle$. 

~\/e klped. Sin~e $:;:' lirftc is Lno'Nn cboui' rearing marine organisms on (l ccnrinval bCJ$~s 
- ----. ~--.!'.;.--

:>pr,?CJch, [oj' ~ variety ~(anim(lls representing a nU~ber of ecological niches. 

-.:-- - .. ~- ~_.=-: ~ _... --7'":_-. - - - '7:;:' - .~:- --. . =-~:--.- - - .-

~ oz.?,n~ 9C~~>c~'~'ibiofi~5', .c:.!:? :s~-'~C_i'ivc ~1;rafjlh':.JHoi1~ .Trace m-e~al onalysis r vitarni'n 

- .. . ... ...;-,.~-.~1ir"',,-------;~.''''"'.:''' .. --:""::-~-: ." --:-J,.-'-~ 
~ -. " 

~eated water may .hav~ __ over t?:n8.-term use'a 
\ -,- .. ,. , ! 
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D (! V c lop ill e i1 for a ill'::: r h () d for reo r i n SI 0 I lsi CJ fJ C sin f he li f c - r 1 is tory 0 f f h c sur f c I (J rn I 

~js..:~~ ~o I~~~sjimo I c cc:mme:ricCJ lly yo fUClb k species representative of hiva lve communities 

D J ." . d 'c • t l ' ·.f I· f f" f ; , CVi:J opmenr or a r.iell10Cl I()r rcanns 0, slcges In Tile I .~-:-llsrory 0 a mCrlne craD. 

DeterminaHon of the effects of o2one-sferi Iiz8d seawo;'cr 0'[1 selected marine ; . 

orgCl.n j SinS. 

Dev.ctopment of a m(;i'~od for sj'criJizing large yolumcs of sea\varer containing mollusk 

pathogens b3fore it is discharged lo the wi Id. 

35.- 'Imnacr of Task l\uC1~nento:·ion:. 
-!. -

N/A 

a) Inforn~aI ~~port f'~o. 3 - lv'Hddlc AtJanric Co~'~taI Fi:;heri.es Center, NI0.FS - A 

- . 
prop:>scd five-year stud}' of bioJogicol on.d chci;liccl b~$2Iine$ cnd effects of cnvironmc·ni·ol 

r·· .• !" -'. • • f ' .... I '-;' k B· ''" cnong0s on marjne org(.n:sms In n~ l'~~W lor' Igl1, • 

. Informal f~ep~rt N.J. 4 - 1v1!dd!e Atlonric Coosral Fisheries Ccnter, N"~FS - Investi-

~ation Summaries - A summary of research in on-g'oinn programs \'Iifhin the Middle Atlantic 
... ~;. 

Informal f!cp:>l:r.t-~:>. 5 - ''o~iddlc Affontic Coo;;rol Fi!;·hcdcs (cntet, N/-AFS -
. . . . 

;~OpCi·rJ! iv(! s~udy 0 f c::>n: arl1inonts in the coos to r cllvi rOit:11c:n r ol1d . .thc ir c ffcc ts on Hvi n:J 
." a • 

;'tcll·in.:! ·rc~·,)u",·ccs:. Surr.rnClry ~cr~rt, i971-1972. 
-. .. . . -239-:- .:--. 
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Phytopl<lnklCT3 t the lowest ClCl1'lcnt in tb~~ energy l rZ!nsforrn:: tion chain, 

"nn adequate fishe ry th2-t cannot be OVt?l'C1Ylph2.sizcd. ThC! {ac{:ol-s that lirnit . 

ar5.ne phytoplankton p':'oductivitr and specie,!> dis tribution must be t'G"Lde rstood. 

ranidl-y- CXlr)Z~:ldin7 -;:I0:-)u12.tion \~/ill require incrcasincr industrialization \vith 
" . '-'.... v . 

e consequent contif!uing accLl:-r?ulation of contaminants in the marine cnviron­

ent. Contarninants 2.rise from direct oc'ean dt:lll')pin~ of \Vaste, as \\"ell as 

om pollut.ants in ri\--~rs J ~akes I and soils that find their \vay into coastal and 

en ocean waters; These pollutants m~y be 'clirectly toxic to phytoplankters', 

nce diTcctly affc'ct :otal productivity; or may be harmful to only certain species 

0, 

sc of a food ch2.in \:;~ll ulti!:nately affect the productivit), of cornrnercially 
\' .. 

luable species. :"So::1e polhltants stiInula.te growth of phytoplankton, the ovcr-
OJ' 

Llnc1ance of \t./hich Cc.n.2.150 adversely affect cornrnercially valuable species. 
, . 

~ny phyto~l~:L~tcrs ~.a-,,-c the capacity to cOllccn.trate and !;tore large a.1110unts 

a pollutant. \v·hich C:::':l then be passcc1 along the' food chain \vith fJotentiCllly ha~'rn-

effects to the fiE: be =v 2nd ultinl;!tel\~ to hurnan bcinrrs. -.T·he inforrc2.'tion c1evcl-. ~ ~ 

~cl by this T'(lsk v.:ill pro-,;ridc guidelines for the long -l~ange Inanagc mcnt of 

t1crics rclativ~ to t::e inh'oduc~'ion of. industria) \\!.:l5tc' n1atcrial and other 

lutCtl1tS in the aqu?.. t:c environn1ent. 
i. 

~!:O'~.~~J~:~l-~,; ~-M'~'i[liitG1 'St-bck ic·~ttt~~~~;~c;-olfCC Hon, purifr strains, make preliminary 
). ~~ ; ~~ ...... ..::. : ... .:. ":..:: ~ i- _""''' .. _. -- - ..... -.. _ - - _ .. .--
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2. jV[C:lintain n)~s~; c-ult,\u'cs of nl~l'inc phytopl~lnk.ton for production-of 

3. Conduct studies on the cODlparativc effects of the s19nificant 
; ~;. -:" . 

. . ,.",: .~ 

Itritiol:l2.1 cor;poncnts for phylopl~J.nkton gro\vth "Clnc1 the role of various poIlu .... 

nts 5.n nOrrrlClll1utritio~1. Tbc study -,vill cncornpass effects on cell reproduction, 

·1. Conduct studies on -the uptake and storage of 111etal ions by 'phyto­
-.l 

ankton. 
- . 

5. -" Conduct s tndies on cytological effects of rna rine polluta llts to 

tern1il~e if th~rc is a p;ssibility of obtaining an indicator species \vith 

tological evidence of contalnillz:ttion. 

6. Condl~ct studies C:4 the procluctioa of cxtru.cel1i.11u.r )n~taL01:'c s~b-

ll1CCS h)r phyi:op]~Dkton a_nd tr..eir ef~cct O!l other- species. These biol~gic2..1 

:tabolites can also be a causative fa.ctor in envir~nInental pollution. These 

ldies \":.rill require 7-8 years. 

b) 1. l~efcrs to 31: a) 1. above. This Sub-task \vill continue for the 

~a tion of the T ~sk. 

2. He!c:r:s to 31: a) 2. above. This Sub-task \vill continue for the 

ation of the Task. 
/ 

-3. Rcf(!rs to 31: a)"3." above. These studies \viII continue for 8-10 

1:'S. Critc rioH [or Sub-task termination \vil1 be detcrlnined on the basis of 

~nti!ic inIc>rnl~tion. 

Thc!se s ll1dics \vill continue for 5 -(; years. 

,:? ( 
;'.J J..0l.'. criterion of Task lcrrrdn:tti011. 

_F • _ •• ~f'--·-,...c...-_ -245--
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5. Hc.!Icrs to 31; a) 5. above. 'fhesc !:itudics \viJlrcqnh'c 5-6 ycar~i. 

;/3 for criterion of T2.sk tcrrnination. 

6. Hcfcrs to 31: a) 6. above. 'fhese studies \vill require 8-10 ycax!;. 

!;3 fo:r criterion of Tasktcrn1ination. 

Be nefits: 
.... " 

1. The TDT' ou~pu~s \vill be c1istl'ibut0d to lhc-beheficiarics through pub ... 

tion in scienrjiic journals. Information \viII also be distributed through 

lcrous Ilh1-hous e II reports an~ both ol.·dl and \vritten c"ornn1tmic2.tior::.s to the 

rcstc"c1 parties \vho call upon the Center for information. 

2. The inforrn2tion gained from this TaB},- can be applied by NlvfFS and 

·3. TT"h(; par~i(;ula.r ol!nc£ic:iary o[ Lhe Task. \\/ou1d l)c lhe. coas·t;;.tl (~!id of£sh();,-e 
.- . . :.' 

~rics \vho \vouldhave available to thern expE;rir~ental inf;rn1ation \v.ith \vhich 
.:; . . 

• ~ 'I 

,aluate the pot1ntialor- existing damage to a fishery from an industrial 

.cut through the indiTcct effect all the food s upply ~ 

4. Th~ Task \vill·ct.1s·o provide inforrnation"fo coastal·and brackish" \Vatcr 

~rics and t11e possibility of. industrial effluents resulting in eutroj)hication 

:;omc appro2.chcs to '~voiding or controlling thi~i occur!."cncc. 

j\ctivitic s Plan: 

This Task \viII utilize sevcl'al methods in rhc study of marine food -chr.tin 

)plankton species. The technical approacl~cs for studying the effects of 

nc contz.nlinClnts on these ~pccics 111USt be developed as 'the pro~l'csS of 

'Cl,flk dictates. The basic plan is to.crnploy pure.:, cultures (a::..:cnic) of n~arinc 
... 

11ular algae in lana rato:r y cxpc rinlcntal l!lVC s tiga tions. The f~ c tor~' that 
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