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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
allowances.

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'". Inasmuch as these are directly responsive to the Northeast
Region's resource assessment and management problems inherent in the
anticipated "extended jurisdiction', we hope for your endorsement 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 this task.

Attachment
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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-N.Y. Bight funding for FY 1976 and FY 1977.

Concerning Molluscan Aquaculture, we have submitted TDP's showing
reprogramming 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 $185K as indicated in the FY 1977
PED 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 Algaé: (MAC013) to
"Nutrition of Shellfish" (MACO057).

$23.1K from "Mutagenesis" (MAC0l1l4) to
"Genetics of Shellfish" (MACO056).

$20.4%. firom "Rearing of Indicator Organisms" (MAC012) to
"Control of Disease"™ (MACO058)

$52.1K from "Rearing of Indicator Organisms" (MACO012) to
"Spawning and Rearing of Shellfish" (MACO059).

For FY 1976 this extent of reprogramming would continue, but for the
full fiscal 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 83.0 123.8
MAC-059 (Rearing) 52.1 104.2 20.0 124.2

Totals 125.0 250.0 185.0 435.0



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 $100.0K 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 reimbursables with AEC which increases our Survey I capacity
{IAC-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, MARMAP II: Multispecies, Coastal Assessment and
MAC-064-77-RF~-A, MARMAP FA: Populations Dynamics) which arecoutside the
PED guidelines and unfunded but which we feel will be important to initiate
in FY 1976. Additionally, we are submitting a TDP (MAC-071-77-RF-3,
Recreational Fisheries: Forage Fish-Predator Relation) which was prepared
at the specific request of the Associate Director for Resource Research.

Concerning the NOAA-MESA-N.Y. Bight project funds assigned to this
Center ($382.4K for FY 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 (MAC-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 from 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 reactivation of Delaware II,
these construction items become of increasing importance. This TDP would
be in the category of requested increases beyond 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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CROSS-WALKS: FY'75 — 'To_—~« 177: Reprogramming & lncraases

MAC.058

MACYC- P
Fiscal Year '75 Flacal Year ‘76 - ' Fisc’nl Year '77
TDP 4 Title .Top ¢ ___Title ‘ . Tors Titls —_
‘MAC-002  Multispecies, SII, MAB . N MAC-002 . mm.p.-:m. Si, MAB © MAC-002  Multispecies, SiI, MAB
. B \%mc;obo Biological Asveasiment; RF MAC-068 Biological A¢sessment:RF
oo MAC-035  FA; Recreational Fish - ) o ) MACL005  FA; Recreational Fish, MAB MAG-005  FA; Recreational Flal, MAB ‘
- ‘MAC-006  Behavior of Fish ' 'MAC-006 = El. Behavior of Fish © MAC-006  El- Behavior of Fish
3 - (see alio MACOS1) B ’ . '
s MAC-007  EI - Mid-Atlantic Bight ) MAC-007T  EI. Mid-Atlantic Bight MAC-007  El. Mid-Atlantic Bight
MAC-008 EI - Biochemical Modelling . MAC-008 El. Biochemical N(;)delling Ii MAC 008 . EI- Biochemical Modelling
MAC-009 EI - Microbiology & Chemistry " MAC-009 Ef- Microbiology & Chemistry :; MAC -009 El- Mlcrobiology & Chemistry ,
MAC-012  EI - Rearing of Indicator Organi }..H_Ac_oxz' Terminate {see -MA.C-OS‘J) -/ 1 !
- MAC-013 . El « Pollutants & Phytoplank . ‘;M_AC—OIS Terminate (sea MAC-057) ’
MAC-01%  EI - Mutagenic Effects . SMAC-014  El- Mutagenic Effects ’ ! MAC-014  EI- Mutagenic Effacts
15 j " (MAC-056) 1 : : . v '
oo " Mac-o15 Ei- Physiological Effects 2MAC-015  El- Physiological Eifects ‘ | MAG-015  El. Physialogical Effects ) :
' 7 MAC-0l6  EI - Comp. Pathobiclog }\-ur‘.olb El. Comp. Pathoblolagy ) . . | MAC-016  EI- Comp. Pathoblology . ‘
R i {see also MA-058) . o EEE i 7 L .
MAC-017 EI - Disease k Environm. Stress > MAC-017 EI- Disease & Environm. Siress i MAC.017 El- Disease k Environm. Stress "_, e ‘
: - MAC-024 MACFC Support . i MAC-024 MACFC Support (Consolidated) - A MAC-024 MACFC Support . ; . i’ S ;
L . MAC.050  Terminate (see MAG-024) ¢ Lo '
. MAC-051  Terminate (see MAG-024) : ; n .
MAC-05Z  ferminate {see MAC-GZ4) . o .
MAC-053 SI, Blological Asses t. }MAC-OSj S, BiologinlkAlimument SKQ MAC-353 s[l, Bio]q‘ic",Alsg"lmunl ‘
MAC-054  Terminate {see MAC-024) t ! Lo :
MAC-055  MESA-NYB (Reimburssble) SDMAC-055  MESA-NYB (Reimbursable) . MAC-055  MESA-NYB (Retmbursable) o ,..‘u
WC»056 " Aqu. Genetics 172} > MAC-056  Aqu. Genetl >MAC-056  Aqu. Genetice C : “' ! '
- e - - - —— = - L
" MAC-057 - Aqu. Nutriifon of Mollusce- R e %/}M"“:"’" Agu, ";‘.“f‘“b X “"“'.""E‘-;;—;. i ; B B LT ]
i VCynmrol ot Diseass . e ‘A.-.M:U,'m : : Lo “Aqu. Nuu-‘uign? of Mollusgs o

MAC

MAC-dé0

‘MaC-065

T Mac-0s6

LAC-Co?

MAZ.070

,'MAC-O?‘I

(FaFFY'TS,

S MAC-061

.- NLAC-009

. Spawning & Hearing-

'.M,\c-go"- ~

pac -060

Ei. Behavior of Fish {Reimb, J——

SI, Larval Fish Studies (Reimb. )

EI, Primary Productivity
& Pollution

Ei, Diol. Effects, New London
(Reimbursable) -

Ei, Cell Diseases (FDA-Reimb,) -

MAC-065

MAC-067

MAC.-070

Y w\c"-vou'

e i MAC-0b9
i

" EI, Coll Diseasar (FDA-Neimb.)

' Control of 1Y se. s

Aqu. Spawning & Rearing
RF; Blulua‘iital A uiumﬂ»—_g-

" EI- Dehavior of Fish (Reimb, )

SI, Larval Fish Studies {iteimb.}

El, Primary Productivity
& Pollution T e

EI, Blol. Eifects, New Lundon
{Reimbursable) N

} MAC-0

MAC-060
MAC-061
MAC-063

MAC-064

MAC-066

MAC-067

MAC-071

MAC-059 -

MAC-06%5

“Aqu. Conrrol oflilui}p .
Aq;l. Spawning & Rearinyg

Ri‘i ‘Biological Anu-;amem

* EL< Béhavior of Flah (Relmb, )

SLI, Coastal Assessmont

Marmap FA; Pop.Dynamice' - DT
Sl, larval Fish Studies {Reimb,)
Construction;New Laboratory Bidg. . AR S

EX, Primary Productivity
& Pallution

RF; Forage Fish/Predator Relations




(2b)

10.
11,
12,
13,
14,
15,
16,
17.
18.
19,

20,

MIDDLE ATLANTIC COASTAL FISHERIES CENTER

RELATIVE RANKING OF FY 1977 RESEARCH TASKS

MAQ02 -

MA064 -
MAO0O05 -
MAO007 -
MAO15 -
MAO17 -
MA 056 -
MAOI4 -
MAO006 -
MAO58 -
MAO053 -
MAO16 -

MA 059 -

MAO57 -

MA009 -
MA060 -
MAQ08 -
MAO063 -
MA067 -

MAOT1 -

SII

RF

RF

El

SI

El

AQ

AQ

El

RF

SII

El

RF

(EXCLUDING REIMBURSABLES)

Multispecies, Middle Atlantic

Population Dynamics, Middle Atlantic
Fishery Analysis, Middle Atlantic Sportfish
Env&ronmental Change, Middle Atlantic

Physiological Effects of Pollutants

" Disease and Environmental Stress

Aquaculture Genetics

3|

£

PR 3 -
Mutagenic Zffects of Pollutants

163}

Behavior of Fish under Pollutaﬁt Sfress
Disease Control

Biological Assessment, Prerecruits
Comparative Pathoi;)gy

Spawning and Rearing of Molluscs
Nutrition of Molluscs

M‘icrobiology and Chemistry
Biological Assessment, Sportfish
Biochemical Modelliﬁg
Multispecies, Coas?.al Assessment
Primary Productivity and Pollution
Forage-Predator Relations

5



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

PAGE OF PAGES

(11=73) NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION l
NMFS TASK DEVELOPMENT PLAN Within Target DATE PREPARED
SUMMARY SHEET Dec. 22, 1974
CURRENT YEAR FY 19_75] BUDGET YEAR FY 1976 | BUDGET YEAR +1FY 1977
TARGET TARGET TARGET
TDP NUMBER/TASK TITLE ALLOWANCE INCREASE ALLOWANCE INCREASE ALLOWANCE INCREASE
| : A B c D E F

MAC-002-77-II-2~1 280.6 176.7 180.0
Multispecies, MAB
MAC-005-77-FA-A-1 57.0 104.6 40.0 144.6 . (lO0.0)l/
Middle Atlantic Sportfish
MAC-006~77-EI-A-1 89.6 89.0 89.0
Behavior of fishes under
stress
MAC-007-77-EI-A-1 56.4 73.0 73.0
IEC, Middle Atlantic Bight
MAC-008-77-EI-A-1 111.1 80.7 80.7
Biochemical Modelling, MAB
MAC-009-77-EI-A-1
Microkiclegy & Chemistry, MAB| 156.7 158.4 158.4
MAC-012-77-EI-A-1 54.0 Terminate/Reprogrammed - 05%
Rearing of Indicator :
Organi sms
MAC-~013-77-EI-A-1 30.3 Terminate/Reprogrgmmed - 057
Pollutants & Phytoplankton
Food-Chain Species
MAC-014-77-E1-A-1 40.6 19.3 16.0
Mutagenic Effects of
Pollutants
MAC-015-77-E1-A-1 . 165.9 ' 166.4 166.4
Physiological Effects of
Pollutant Stress
MAC-016-77-ELl-A-1 _ 123.7 | 102.7 102.7
Comparative Pathobioclogy : -
MAC-017-77-E1-A-1 119.7 ‘ 1119.7 119.7
Disease & Environmental <.
Stress
MAC-024-77-SP-2-1 824.3 £24.3 824.3
Support (MACFC)

— s

NOAA FORM 32~14D (11-73)



NOAA FORM 32-14D U.S. DEPARTMENT OF COMMERCE PAGE OF PAGES
(11-73) NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 2 | 5
NMFS TASK DEVELOPMENT PLAN  within Target DATE PREPARED
SUMMARY SHEET Dec, 22, 1974
CURRENT YEAR FY 19_75] BUDGET YEAR FY 19_76| BUDGET YEAR +1 FY 1977
TARGET TARGET TARGET
TDP NUMBER/TASK TITLE ALLOWANCE INCREASE ALLOWANCE INCREASE ALLOWANCE INCREASE
A B C D E F
MAC-053-77-SI-A-1 138.7 111.6 111.6
MARMAP-SI-Biological
Assessment
MAC-056-77-AQ-A~1 23.1 46.2 46.2 42.0
Genetics of Shellfish :
MAC-057-77~AQ0-A-1 29.4 58.8 58.8 40.0
Nutrition of Shellfish
MAC-058-77-A0~A~-1 120.4 40.8 40.8 83.0
Control of Disease
MAC-059~-77-AQ-A~1 52.1 104.2 104.2 20.0
Spawning & Rearing of
Molluscs
MAC-060-77-RF-A-1 84.0L/ 84.0
Biological Assessment:
Sportfish
MAC-067-77-EI-A-1 8l.6 94.8 94.8
Primary Prod; Pollution &
Coastal Fisheries
2455.,2 2455.,2 40.0 2495.2 185.0
17 split off from MAC-002,
q.v. '
-7

IOAA FORM 32-14D (11-73)



NOAA FORM 32-14D U.S. DEPARTMENT OF COMMERCE PAGE OF PAGES
(11-73) NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION i 9
NMFS TASK DEVELCOPMENT PLAN Reimbursable DATE PREPARED
SUMMARY SHEET o 12/22/74
CURRENT YEAR FY 1975 | BUDGET YEAR FY 19.76 | BUDGET YEAR +1 FY 1977
TARGET ‘“TARGET TARGET
TDP NUMBER/TASK TITLE ALLOWANCE | INCREASE ALLOWANCE| INCREASE | ALLOWANCE | INCREASE
A B c D E F
MAC-061-77-EI-R-1 28.1 27.8 | 27.8

MAC-024~77-SP-R-1 ' ,
Center Support .50.0 41.5 27.5 48.0

MAC-065-77-SI-R-1 ,
Larval Fish Studies 21u4.2 - 214,2 101.7 315.9

MAC-069-77-EI-R-1 ,
Navy-New London Drdge ’
Spail Stndies 433.8 53.6 50.0

MAC-070-77-EI-R-1

FDA: Cell diseases in
Molluses 19.9 24,9 -

1 746.0 |- 362.0 179.2 391.7

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




NOAA FORM 32-14D
(11-73)

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

NMFS TASK DEVELOPMENT PLLAN NOAA Funds

PAGE OF PAGES

4 t

5

DATE PREPARED

SUMMARY SHEET 12/22/74
CURRENT YEAR FY 1975 ! BUDGET YEAR FY 1976 | BUDGET YEAR +1FY 19//
TARGET ‘“TARGET TARGET
TDP NUMBER/TASK TITLE ALLOWANCE | INCREASE ALLOWANCE| INCREASE | ALLOWANCE | INCREASE
A B c D E F
MAC-055-77-EI-R-1
Biological Oceanography-
MESA/NYB 382.4 382.4 247.6 630.0
9

NOAA FORM 32—14D (11=73)



NOAA FORM 32-14D

U. S. DEPARTMENT OF COMMERCE

PAGE OF PAGES

(11-73) NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 5 1 S
NMFS TASK DEVELOPMENT PLAN oOver Target DATE PREPARED
SUMMARY SHEET — 12/22/74
CURRENT YEAR FY 19 75] BUDGET YEAR FY 19_75| BUDGET YEAR +1FY 197
TARGET ‘"TARGET TARGET
TDP NUMBER/TASK TITLE ALLOWANCE | INCREASE ALLOWANCE| INCREASE | ALLOWANCE | INCREASE
A B c D E F
MAC-005-77-RF-A-1
FA-Middle Atlantic Sportfish (54.9) (100.7) (40.0) | (140.7) 100.0
MAC-063-77-SII-A-1
Multi-species; Coastal ,
Assessments '225.0
MAC-064-77-RF-A-1
MARMAP-FA: Population
Dynamics 125.0
MAC-071-77-RF-A-1
Forage fish-Predator
Relationships 250.0
700.0

10
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NOAA FORM 32-14D

U.S. BEPARTMENT OF COMMERCE

PAGE OF PAGES

(11-73) NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 1 ] 1
NMFS TASK DEVELOPMENT PLAN DATE PREPARED
SUMMARY SHEET 12/23/74
Vessel Requirements CURRENT YEAR FY 1975 | BUDGET YEAR FY 19760 | BUDGET YEAR +1 FY 19_(/
TARGET TARGET TARGET
TDP NUMBER/TASK TITLE ALLOWANCE INCREASE ALLOWANCE INCREASE ALLOWANCE INCREASE
A B c & D E & F

FRS Delaware II: giggyback piggyback piggyback
MAC-002-SII-A-1 136 -- 136 10 146A -
MAC-060-RF-A-1 -- (136) - |(146) -- (146)
MAC-053-SI-A--] 7 (20) 7 |(120) 14 (120)
MAC-065-SI-R-1 -- (120) -- [ (120) -- (120)
MAC -055-EI-R-1 59 (20) 34 6 40 -
FRS Albatross IV:
MAC-002-SIlI-A-1 28 -- 28 - 23 --
MAC-053-SI-A-1 .- (28) -- (28) -- (28)
MAC -055-EI-R-1 -- (16) - | (16) - (16)
FRS Kelez: .
MAC-055-EI-R-1 14 -- 14 -- 14 -
FRS Xiphias (or charter) ‘ _
MAC-002-SII-A-1 80 -- 80 20 100 --
MAC-065-SI-R-1 36 -- 36 -~ 36 -
FRS Rorqual (or charter):
MAC-007-EI-R-1 40 .- 40 -- 40 --
MAC-002-SII-A-1 14 - 14 -- 14 -
MAC-060-RF-A-1 -- (14) -- (14) -- (14)
;;A FORM 82~-14D (11-73) 11



JAA FORM 32-14A
}=74)

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

NMFS TASK DEVELOPMENT PLAN

(See Detailed Instructions)
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29 ~ STATEMENT OF NEED

In order to efficiently and éffectively 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 zenes.

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

b - PRS- -
industry representatives {commercizl and rscreaticnal) will he 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 numbers 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 identificationzwill
derive from other task units working on these species groups of special
interest (sciaenids, flounders, etc.). As a data base of information
builds up, we will begin biometrical analyses to estimate the potential
yield and harvestable fractions of particular stocks.

-16-
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During spring and auvtumn 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 MESA investigations but
are also waluable 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. BAll ccastal assessment data, after complete

processing at Sandy Hook, are forwarded to NEFC, Woods Hole, for direct
incorporation into the common data bank.

FYy 75:

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

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

3) Refine the development of a common data handling and processing
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 sémi-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 repo;ts.

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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3) Estimates of potential yield from distribution and abundance
data of unexploited fish stocks will be made available on
request to industry representatives and State agencies. These
are of particular interest in the development of the fishery
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 recommendations. Catch material from standard trawl hauls not used
for assessment investigations will be forwarded upon request to

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-
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34 - BACKUP DOCUMENTATION

A.

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

14)

Cruise Reports} R/V Dolphin, 1966-1972

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

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

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

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

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

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

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

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

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

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.

Fishermens Report, Delaware II-Albatross IV, Sept. 23 - Oct. 4,
1974 ~-- highlights of offshore and coastal assessment survey,
Middle Atlantic and Southern New England.

Cruise Report, Delaware II, October 22-28, 1974 -- preliminary
results of monthly survey, New York Bight.

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

-19-
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MAC-005-77-FA-A
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 {l) 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 suggdgestions
and guidelines to develop management information of marine recreational
significance (subgoal II-G). We are hopeful of a pcpulation dynamics
task being split out by 1978 which will strongly emphasize commercial/
recreational fishery impacts in the Middle Atlantic Bight as our
information base increases from pilot studies (see proposed MAC-064-77-
RF-A).

The MAC-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-005 and MAC-064 the desirable goal of inhouse and State-derived data
input to an established analytical group would be achieved.

The 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.

~21-
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29 - STATEMENT OF NEED

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

The NMFS must be involved with development of source information to insure
a unified data base. In essence, 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 responsible 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

Successful management of commercial and sport fish resources reguires the
systematic collection and analysis of commercial and sport fish catch data.
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 cf 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 sportifish 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
in Delmarva selected sites for comparative biosamples of catch and
complete a report of techniques and preliminary results of the pilot

study.

Expand evolved technique of data acquisition and processing into

a2 I

input from New York, and New Jersey. Begin to analyse the data collected.
Complete draft of tilefish study.
-24-
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FY 77:

31 -

A

b)

32 -

1)

2)

3)

33 -

34 -

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.

TASK OUTPUTS

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
inplementation 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.

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.

IMPACT OF TASK AUGMENTATION

CY -~ Reprogramming of about 1 man4year effort to examine ADP system,
begin programming operations and prepare functional analyses of
special sportfish studies.

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

BY + 1 =-$100 k increase and two positions to let contracts to state
to augment inhouse sampling effort, expand sportfish biometfic studies
and incorporate biological summaries of regional commercial/recreational

fish impact.

CRITERIA FOR TASK COMPLETION

BACKUP DOCUMENTATION

Dauel, D. G. 1970. The 1970 salt-water angling survey. U. S. Dept.
Commerce, NOAA, Natl. Mar. Fish. Serv., Curr. Fish. Statist. No. 6200,

54 pp.
~25-
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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. _Resour. Publ.

67, 51 pp.

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

1955 National Survey of Fishing and Hunting. U. S. Dept. Interior,
Bur. Sport Fish. wildl. Circ. 44, 50 pp. 1956.

1970 National Survey of Fishing and Hunting. U. S. Dept. Interior,
Bur. Sport Fish. Wildl. Resour. Publ. 95, 106 pp. 1972.

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

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

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

None
None

Data on sportfish catch and participation may be used in establishing

guotas of foredgn harvest when interactions are discussed and allocations

negotiated.
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STATEMENT OF NEED

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 IV; Subgoal A; 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 parulcu¢d1 pollutants on natural communities. -

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 1life, 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 maintaining 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 repertcires of species renders such general-
izations misleading, and when applied to the natural environment for
nmodeling, potentially harmful.

-31-
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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 behavioral measures of stress for marine species
by a variety of industrial, state and federal agencies including EPA
and AEC.

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 develppéd
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

fiitration systems and approximate the substrates and habitat reguirement

of the species under study.

The initial phase of the study will establish, under conditibns 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.
Feeding 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.

-32-
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Field Studies:

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.
Time 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 _share 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.

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 Measures of Environmental
Stress" sponsored by the Marine Technology; and 2) a forthcoming session,
"The Use of Behavior to Measure Stress in the Marine Environment", at
the Third International Estuvarine Research Federation Conference. Both
of these projects, organized, chaired and edited by B. L. Olla, Senior
Investigator of this Task, illustrate 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 fieid, or applied in arjof 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.

IMPACT OF TASK AUGMENTATION

No potential increases are anticipated.

CRITERIA FOR TASK COMPLETION

BACK~-UP DOCUMENTATION

Atema, J., S. Jaccbson, J. Todd and D. Boylan. 1973. The importance
of chemical signals in stimulating behavior of marine organisms:
effects of altered environmental chemistry on animal communication,
p. 177-197. 1In: 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 0il on .the feeding
behavior of the lobster Homarus americanus. Environ. Pollut. 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. 1974. Sport fisheries and offshore cil. N. Y. Fish and
Game Jour. 13(1):79-112. _ )
This paper discusses the marine sportfishery resocurces in the North
and Middle Atlantic regions in relation to the suspected petroleum
reserves. ' o S :
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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. 1I. The effect of temperature on the activity of adult
Atlantic mackerel, Scomber scombrus. AEC Report (49-7) 3045: 1971.
This report summarizes the effects of r apid 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, Scomber scombrus. 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, Scomber scombrus. 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 methodology.

Olla, B. L. 1974. (1) Comparative studies on the responses of young
tautog, Tautoga onitis and juvenile bluefish, Pomatomug saltatrix to
increasing temperatures. (2) The effect of temperature cn fish-to-
fish attraction in an inshore schooling species, striped mullet, Mugil
cephalus. (3) The activity, habitat preference, home 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-
mental 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

biocassay 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 and/or petroleum products on
marine 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 tauteg, 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.

0lla, 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 requlrements 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 the feeding response and

the effect of prey size on feeding motivation.

Olla, 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.

0lla, B. L., C. E. Samet, and A. L. Studholme. 1972. Activity and
feeding behavior of the summer flounder (Paralichtbvs dentatus) under
controlled laboratory conditions. Fish. Bull., U. S. 70:1127-1136.
This paper describes activity cycles, feedihg and swimming 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. 0Olla (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 (L.). 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-
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Olla, B. L., R. Wicklund and S. Wilk. 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 biocassay methodology particularly
with respect to incorporating behavioral measures.

Swedmark, M., 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 0il 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 fhe 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 o0il in the sea.
pp. 317-326. In: Proceedings: Joint Conference on Prevention and
Control of 0Oil Spills, 1969. American Petroleum Institute, New
York, N. Y.

This paper discusses the microbial breakdown of a variety of crude
0ils under various environmental conditions.



OAA FORM 32-14A U. S. DEPARTMENT OF COMMERCE PAGE OF PAGES
10=-74) NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATICON
1 L 12
NMFS TASK DEVELOPHENT PLAN 1. DATE PREPARED
(See Detailed Instructions) December 1974
(Submit five copies by Jan. 2) FMC's - Submit a separate Task Development Plan for each task beginning, continuing, or
'0O: Director, National Marine ending in the current year, budget year, or budget year 4 1. Reimbursable funds are
Fisheries Servige, ATTN: Fx5| not to be mingled with appropriated funds on any programmatic TDP; separate TDP’s
Eatlonal Oceirélc and must be prepared. Submit one TDP itemizing the administrative support cost (Man-—-
tmosplerlc ministration agement Fund) for the FMC.
Washington, D.C. 20235 gement Fund) for the
. TDP NUMBER 3. OBJECTIVE CODES 4, RANK
A B c D BY TARGET BY + { INC.
MAC-007-77-E1-A-1 4 4
- TASK NUMBER 6. TASK TITLE
8818P2 Impact of Environmental Change, Middle Atlantic
- ORGANIZATION CODE 8. ORGANIZATION TITLE (Responsible for execution of this task) 9. PRINCIPAL LOCATION
City 1State
FB6100 Ecosystems Investigations Sandy Hook NJ
OBJECT CLASS w| CURRENT YEAR FY 19_75| BUDGET YEARFY 19_76 | BUDGET YEAR +1FY 1971
Lines 10—18. Enter all dollar values as Z
thousands and tenths of - TARGET TARGET TARGET
thousands., L { ALLOWANCE INCREASE ALLOWANCE INCREASE ALLOWANCE INCREASE
Lines 21—22. Enter as man—years and 8 A B C D E F
tenths of man--years. !
10. Total Direct Labor 15
43,3 67,0 67.0
11. Travel 19
.3 .3 .3
12. Rents, Commu nicatioas, 21
Urilities
13. Contracts (To be let) 51
52
14. Grants (Funds obligated) 58
[5. Supplies 53
PP 6.1
16. Capital Equipment 54
1,5
17. Other (A1l other obligations) B
5.1 5.7 5.7
18. Total Direct Funds )
Add i 10 th h 17 ab .
[¢ ' xYnes roug above.) 56.4 73.0 73.0
Positions, Full—time permanent
[9_ (Numiber applicable to this Task. Also,
complete NOAA Form 32—14C.) 5 5 5
20. Positions, Other ‘
(Number applicable to this Task.) ) 1 3 3
21, Man—years, Permanent
. 4.3 3.2 3.2
22. Man—years, Other
i 2.2 2.8 2.8
3. Reimbursable Support
‘(Reimbursable agreements only)

EMARKS

\ £

FTQF FICIAL PREPARING RE PORIT (Signature) 25 DIRECTOR OR DESIGNATED REPRESENTATIVE (Sig.)

Zh. B Gix/f// LAl @g{gg‘!}lm“a“.ﬂ

/ ohn B. Pearce Dir, of Investigatons Carl J, Sindermann, Center Director

-




{OAA FORM 32-14B U. 5. DEPARTMENT OF COMMERCE PAGE OF PAGES
10-74) NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 2 12
NMFS TASK DEVELOPKENT PLAN o T
) 26. ACTIVITY, EVERT, AND MILESTORE SCHEDULE MAC~007-77-EI-A-1
NUMBER EACH ACTIVITY, EVENT, PLANNING PERIOD - Indicate by entering an ‘X"’ at the beginning and completion
DR MILESTONE of subtask or selected operational activities that collectively define the task for the
( TDENTIFY BY ENTERING ‘A" FOR 7 year planning perigd. C;onr_lect “X’.S” with a so!id ’b.ar. “Events'' and ‘'"Milestones’’
(AC'TIVITY, ‘E' FOR EVENT, OR occur at .spec1f1c points in time. Indicate these significant achievements by placing
‘M' FOR MILESTONE. an X'’ in a single column.
|2 o sy ~ ~ TBUDGET YEAR |
o | o ' o NARRATIVE . +1 | +2 +3 | +4 | +5
é u; (Brief descriptive phrase of activity, event, or milestone) 1f2la 2l a2l a2l 1] 2]1]2|1
< als|lc|p|E] Fl6|H{ 1] J]K|L]| M|N
Raritan Bay:
1A Multivariate analysis of benthos X|X
2|M Report on initial benthic census X
3|E Final report to EPA on Field Testing Station base- X
line survey.
41E Final report on Ambrose Channel survey ’ X
5|A Laboratory studies of environmental parameters on K==t —f—t—-iX
indicator species and communities.
6|A Postzsurvey of dredging effects. Xt=t=-1X
71A Monitor selected benthic census stations Xt+—+-1X
Long Island Sound: !
8iM Environmental baseline report to New England River (X
Basins Commission.
9|A Prepare publications on distributions, sediment and X+—1=+X
trophic relations, and pollution effects on benthig
macrofauna.
0lA Analysis, reporting of existing benthic samples Xt—4=$=ft-+-+X
(260) .
1A Yearly sampling and analysis to determine long- Xi=|X| =¥~ [X[{-|X
range natural and man-induced fluctuations,
effects of environmental planning.
2|1 E Interim reports on long-term benthic study. X~ X|-|X]=-{X
New Jersey Coast:
3| E Report on baseline nutrients, sediment types, and X
heavy metal contents.
A4l A Processing, analysis of existing benthic samples. Xp—-1+=-rX
Baltimore Canyon Trough:
SlA Initial survey (aboard Mt. Mitchell). X
6| A Processing, reporting on Mt. Mitchell benthic Xpr=-t+-rX
macrofauna samples.
7. OUT YEAR COMMENTS a. Coatinued at same level [_]
(Chocte empronsiare boxes and b. Increase of_% * L[] X
*Increases usually come from c. Reduction of % I:] APPROPRIATE
reprogramming within your FMC.) d. Termination E] COLUMN
REMARKS
~40-

ICAA FORM 32-148 (1074} SUPERSEDES PREVIOUS EQITION,




{OAA FORM 32148
10-74)

U. 5. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSFHERIC ADMINISTRATION

NMFS TASK DEVELOPMENT PLAN
26. ACTIVITY, EVENT, AND MILESTORE SCHEDULE

PAGE OF PAGES

12

3

TDP NUMBER
MAC-007~77-EI-A-1

—r

NRUMBER EACH ACTIVITY, EVENT,

IR MILESTONE
IDENTIFY BY ENTERING ‘A’ FOR

ACTIVITY, ‘E' FOR EVENT, OR
‘W' FOR MILESTONE.

an "X’ in a single column.

”

PLANMING PERIOD - Indicate by entering an ‘X'’ at the beginning and completion
of subtask or selected operational activities chat collectively define the task for the
7 year planning period. Connect "'X’s’’ with a solid bar. “Events
occur at specific points in time. Indicate these significant achievements by placing

and *Milestones’’

( - 7T ~ Ty
o | ® ey | sy BUDGET YEAR
u g NARRATIVE +1 | +2 | +3 | +4 ] +5
z | (Brief descriptive phrase of activity, event, or milestone) vl2i 20 1] 241 1211211
= < ' Alslc{ple| FlolH[1]J]k|LIMN
71A BCT baseline survey (5 quarterly cruises). Xt+-+X
8|A Macrofaunal processing, analysis (500 baseline Xepm o = t—1X
samples), quarterly reports.
9 1M Report on baseline ecology of BCT area and shore- X
ward.
'7. OUT YEAR COMMENTS a. Continued at same level []
(Chteclc ap,;)fopét}ate boxets and) b. Increase of % * D Ly
enter applicable percentage. . -
*Increases usually come from c. Reducuon Of % . [j APPROPRIATE
reprogramming within your FMC.) d. Termination D COLUMN

REMARKS

A

IOAA FORM 32-148 (10-74)

SUPERSEDES PREVIQUS EDITI{ON,




[OAA FOKN 32-14C
10-74)

NKES TA

NATIONAL CCEANIT
/ v . g
DEVELOFMEN

AHD ATMOSPHERIC ADMINISTRATION

T PLAN
28, FULLST i!‘f.:‘:E BPERMANENT POSIVIONS

U, S, DEFARTHENT OF COMMERCE

PAGE OF FAGES

4 [ 12

TDP MUM3BER

MAC-007-77-EL-A-1

Reference NOAA Form 32-144, frem 19, Ideauly all full-time permanent positions related o this Task for
the Ludger year and all positions requested-for budger year + 1 increases, Do not include support persennel;

they should appear in the appropriate support Ta

sk Development Plan,

GS MAME OF INCUMBENT % OF TIME

s POSITION TITLE LEVEL (If no incumbent, enter **Vacant*')- SPENT ON

THIS TASK
Fishery Biologist 11/2| Robert Reid 100
Fishery Biologist 9/2| Richard McGrath 100
Fishery Biologist 7/2| David Radosh 100
Supv. Fishery Biologist (Res.) 15/2{ John B, Pearce 20
Secretary/Steno 4/11 Virginia Boeckel 20

ONTINUE on plain 8x10% paper.

Identify “‘Page of Pages”’

and ““TDP Number'’ in upper right corner.

yHowing items, identifying by number. f item is not applicable, so indicate by entering ""NA'’:

- 33, CRITERIA FOR TASK COMPLETION.

 STATEMENT OF NEED
. ACTIVITY PLAN

, TASK QUTPUTS AHD BENEFITS

AMPACT TASK AUGMEN
dae Cuin’;’x’.i \Lu;

b. Dudger Year

c. Budgag Year 4+ 1

o
(W1}

34,

BACK-UP DCCUMENTATICN
a. D"mri De

T "\[,1""" "’1;) ide one sontencs de
v heing o

Comment ¢a cach of the

.- .

scription.)

Andpread

<. inc.x' are r‘"‘ Pm., rexaion ﬂ‘ le f'\':!(ill\ oorequiremeats,

d. Indicate the

+L10

Environmental Impact Statement

(FIS) requicements,

yAA FORIA 32-Y4C (1074}

“hza

SUPERSEDES PREVIOUS EDITION,




Page 5 of 32
MAC-007~77-EI-A-1

29. STATEMENT OF NEED

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. 1) 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 commercial 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 swimming,
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" whose causes and spatial and
temporal extent require study. Also at issue and needing
investigation are the cumulative effecits 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
strategies 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 carxry 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 uniguely 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 underway 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,
1573} states that only lorge-scgale 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 memorandum 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:

A.

Given the highly urbanized nature of the region and the demand for
recreational and aesthetic resources, the chief recipient or

beneficiary of improved environmental understanding, management and qual

. ity would be the general public, and those States whose waters

3)

are affected. Commercial and sportfishing industries will benefit
in those specific instances in which populatiors increase due to
preservation or restoration of spawning areas, food sources, and
other factors important to population dynamics.

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 chemical
environmental conditions and define their influence on the abundance and
distribution of living marine resources" 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.

ACTIVITY PLAN

All projects are based on sampling 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
contcnt. Water samples are routinely taken for determination of tempera-
ture, salinity and dissolved oxygen, and often for nutrients. Data are
reduced to a standardized logsheet 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 species, and between
fauna and sediment types and contaminant indices (heavy metals, nutrients
and dissolved oxygen). More detailed information on methodologies, sampling
patterns and schedules is contained in such documents as MACFC 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 (1971). This experimental
physiological-ecology effort will be closely coordinated with the Bio-
chemical Modeling task.

-45.
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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 secaward 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).

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
benefit 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. Asgsuming 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, however, answer at least 75% of the same
needs for the areas expected to receive heaviest impacts from oil-
related activities. BCT data will also be combined with infcrmation
generated from MESA's 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
backleg 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. exp. mar. Biol. 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
Biol. 14: 281-297. :

Jensen, A, 1974. Sport fisheries and offshore oil. New York
Fish and Game Journal 2]: 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. 3rxd 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 LILCO by 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 freshwater
environment. Battelle Memorial Institute, Columbus, Ohio. 23 pp.

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

kol
Ee

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. FWPCA.

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. Methods for the study of marine
benthos. IBP Handbook No. 16. Blackwell Scientific Publ.
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. 1971. Plan of Study:
Long Island Sound Regional Study. 92 pp.. plus Appendix of

201 po.

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-1 and 2 under the Com-
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. Environmental 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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Westinghouse 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, Gandy 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; SUNY, 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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STATEMENT OF NEED

This task is most directly related to Goal IV, Subgoal A within the
proposed MBO plan - the determination of environmental changes.
However, the task contributes also to other goals, particularly
Subgoal D of Goal II, and indirectly to Goals I and III. In ordex
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, cn
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 compounds. Addi-
tionally, it is known that a combination of stresses can produce
synergistic effects on organisms greater than the additive effects
of individual challenges to the well-being of c¢he animal. In coastal
and estuarine waters, metal and organic pollatans are often likely
to exist together, as with sewage sludge amda dredge spoil in the
New York Bight. These areas are among the most naturally productive
of the marine environments and may serve as nursery grounds for a
multitude of species, yet they are subiect to multiple contamination
sources and, with the advent of offshore drilling, possible additional
organic pollution. It is in these areas as well, that animals are
exposed to additional stresses, s»wh as salinity or temperature
gradients that increase the likelihood of adverse synergistic inte-
actions. This task seeks to def¥ermine actual forms of metal-organic
pollutants, their cycling throngh the marine eccosystem, their effects
on marine organisms alone and in coabination with other, 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 othexr 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, As well as to those concerned with recreational
and commercial fisheries.

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 orxrganics. These subunits will
then be combined to generate data to construct a quantitative model
of effects of organically bound metals on marine animals in the eco-
system. Sampling will be three-diminsional 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 distinguishing 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, oxXygen 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.

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 parameters
of marine organisms, environmental distribution and behavior of
metal-organic complexes, and effects on animals in the natural envi-
ronment. 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 cf 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.

IMPACT OF TASK AUGMENTATION

N/A

CRITERIA FOR TASK COMPLETION
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BACK~-UP DOCUMENTATION

a)

b)

c)

d)

Informal Report No. 4 - MACFC, NMFS: summaries 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, MACFC, NMFS, to U. S. Army Corps of
Engineers; indicates extent of heavy metal accumulations in
waste disposal areas of New York Bight.

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.

No additional congressional legislation is required to carry out
this task; the task can be done within existing legislation.

No Environmental Impact Statement will be required for this task
since the task, per se, will not affect the environment.
The task will not contribute 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 Timitations on the use of the marine environment. We must
determine the presence and persistence of pollutant chemicals and disease-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.

30. ACTIVITY PLAN

The activities of the Task are to establish baseline data, both qualitatively
and gquantitatively, 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 18-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 in situ experiments.

Samples for both microbiological and chemical evaluation will be obtained con-
currently from those areas 1isted 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 inciude those ¢f 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 cof analysis for

comparative purposes.

In-house capabi]ities for analysis of PCB's (polychlorinated biphenyls) 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 envirvonmental conditicons 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 in situ.

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 {PCB's, 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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34. 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 Investigalions
and Effect of Pollutant Stress Task and Pathobiology Task by providing
chemical analysis. Ccordination 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 induce 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 hereditary, mutagenic changes are lethal mutations, broken
and rearranged chromosomes, abnormal mitotic cell divisions in scmatic 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 Tarvae. These effects, in turn, can
be the bases for carcinogenesis, teratogenesis, and degenerative cellular changes.
Degenerative cellular changes, in turn, lead to a variety of diseases c¢f 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 piants, as weli as soime reports on mammais, ilicroorganisms and maf.

In a natural resource as the fisheries, breeding occurs uncontrolled in the
wild, and is followed by an uncontrollable 1ife 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.). Thexre 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 insidicus 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 with no obvious explanation until the resource
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 Tevel 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 contaminants 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 chemical 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, spermatocytes, oocytes and
gill tissue. There will be breeding and genetic testing of F3, Fg, F5 and Fg animals
as populations held and bred in specially designed ho]dlng tanks (and given chronic
Tow 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. A1l 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

Outputs

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-
mental zygotes to recruitment in the wild resource or fishery.

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 gametogenesis. Sufficient information should be collected to relate
germ-iine mutations affecting sterility, fecundity and zygote and Tarval viability
to recruitment in the natural resource or fishery.

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 Tevels
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 shellfish.
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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31. TASK OUTPUTS AND BENEFITS (Contd)

Qutputs (Contd)

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, and genetic-related partial sterility.
These are the important 1imiting 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 Fy, Fp and F3 animals developed from founding stock under
continuous low-dose exposure to a heavy metal and pesticide from the time of gamete
primordial mitoses to spawning and fertilization.

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 wouid aiso be held similariy in especially designed "population”
trays. Finally, there should be genetic testing of Fg, Fg and Fg 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 Teast 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 Tevels 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 risk to fishery resources of different contaminant levels as based on the
most mutation-susceptible links in the food chain.

Benefits

The kriowledge gained from these studies will, by including genetic parameters
that affect eventual recruitment, help in assessing the total Tong-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 into the
fisheries, and also adversely affect costly hatchery production. Multi-species are
affected - commercial molluscs, fish and crustaceans.
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31. TASK OUTPUTS AND BENEFITS (Contd)
Benefits (Contd)

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-
Tiography of Report listed under 1. above.

3. Longwell, A. Crosby, D. A. Nelson, J. R. MacInnes and A. Calabrese -
Mutagenic effects of heavy metals on zygotes of the commercial American
oyster, Crassostrea 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 pubiication 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. Malacological 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 Tst Meeting of the Aquaculture Panel of the UJNR, Tokyo,
Japan, November 1971 - Japan has a mammoth poilution problem.

8. 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.

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
Program. :

NSF National Project - IDOE (International Decade 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 above 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 a 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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Lines 10—18. Enter all dollar values as z
thousands and tenths of - TARGET TARGET TARGET
thousands. 0| ALLOWANCE | INCREASE | ALLOWANCE | INCREASE | ALLOWANCE | INCREASE
Lines 21-22. Enter as man—years and 8 A B c D E F
tenths of man—~years. !
10. Total Direct Labor 1
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11. Travel 19 1.4 7 7
12. Rents, Communications, 21
Urilities
13, Contracts (To be let) 51 1.5
. 52 N
14, Grants (Funds obligated) 58
15. Supplies 53 11.2 4.0 4.0
16. Capital Equipment 54 1.4
17. Other (All other obligations)
12.1 12.5 12.5
18. Total Direct Funds
(Add lines 10 through 17 above.) 165.9 166.4 166.4
Positions, Full—time permanent ;
9. (Number epplxcab!e to this Task. Also, 8 8 8
complete NOAA Form 32~-14C.)
20. Positions, Other 5 4 4
(Number applicable to this Task.)
21. Man—vears, Permanent
‘ ! 6.4 8.0 8.0
22. Man—years, Other
years, 1.4 3.7 3.7
23. Reimbursable Support
‘(Reimbursable agreements only)
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. : < >
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M| Publish manuscript on effects of cadmium,and mercury
on juvenile striped bass. X
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29. STATEMENT OF NEED

At all Tevels 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 envircnmental 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 necessary 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 Tife history. Perhaps of greater impor-
tance than mortality is the effect of long-term chronic expcsure to sublethal (stress)
levels. Such exposure may limit or alter development, growth, reproduction, metabo-
Tism, 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
bjective of this Task responds to NMFS Geal IV - Subgoal C, which is to assure full
varticipation in decision-making related to proposed alterations of the marine environ-
nents as they pertain to 1iving marine (including estuarine), inland commercial, and
“ertain anadromous resources and their habitat requirements. Although the objectives
f this Task are not to prepare and/or review Environmental Impact Statements, Section
|0 and NPDES permits, coastal zone management projects, federal water development
orojects and Outer Continental Shelf projects, the information collected is essential
20 both their preparation and review by concerned state and federal agencies.

Using physiological and biochemical techniques, this Task will examine in the
aboratory a selected group of important animals that are common to the Northeast
\tTantic, and will determine the effects of contaminants on their normal 1ife functions.
esults of these experiments will indicate which marine animals may be extremely sen-
itive 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 10 and NPDES 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
Interior, Corps of Engineers, state water resources agencies, and private industry.

30. ACTIVITY PLAN

Depending on the availability of selected marine animals and their Tife 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 1in 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 1ife, the Milford laboratory has developed
and constructed a facility wherein marine animals can be exposed to contaminants for
Tong-term effects in nine different systems at any one time (see MACFC Informal Report
#17). Selected animals will be placed in fiberglass tanks or alass aquaria in this new
facility, and will receive continuous exposure to the poliutants for one to several
months in a flow-through system by delivery from proporticnal diluters. At appropriate
time intervals, the exposed animals will be removed and scientists in this Task will
examine the animal tissues to investigate any physiological 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, mutagenic effects, imnmunological 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 spawn in the Taboratory either naturally or
through various means of stimulation. The embryos or Tlarvae will be collected and
exposed in a system designed for the particular animal involved. In the case of
molluscan embryos we will determine the number that develop intc normal larvae 48 hours
from hatching. The larvae will be set up for 10-20 days and survival and growth will
be determined. With Tarval 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 Gilscn 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-Tlinked 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. ATl 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 QUTPUTS 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
bTlaced on the effects of silver, cadmium, and mercury on the commercially and recrea-
tionally more important finfish, crustaceans, and shellfish species of the Northeast
\tTantic. Animals of particular interest and importance are the American lobster
(Homarus americanus), striped bass (Morone saxatilis), winter flounder (Pseudopleuro-
rectes americanus), cunner (Tautogolabrus adspersus), blue crab (Callinectes sapidus),
\merican oyster (Crassostrea virginica), hard clam (Mercenaria mercenaria), and surf
~Tam (Spisula solidissima). This Task will determine the Tethal effects of metals,
individually and in combination, on the embryonic and Tarval stages of some molluscs
ind crustaceans in short-term exposures. We will also determine the Tong-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
ind 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
n cooperation with scientists fromthe 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 reqularly scheduled, as well as frequent informal meetings of MACFC
personnel with other NMFS staff. Such meetings will also serve to generate critical
discussion of on-going research. A1l 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 1ist of pubiications), 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 Tiving marine resources.
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SCIENTIFIC PAPERS PUBLISHED OR ACCEPTED FOR PUBLICATION
CY 1973 TO PRESENT

Blogoslawski, W. J., F. P. Thurberg, and M. A. Dawson (1973)
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 texicity of heavy metals to embryos of the American oyster, Crassostrea

virginica. Mar. Biol., 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. Toxicol., 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 depressus 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 viraginica. 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.

Mar. Poll. Buli., 4: 185-186.

Thurberg, 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.

Blogoslawski, W. J., F. P. Thurberg, M. A. Dawson, and M. Beckage
Field studies on ozone inactivation of a Gymnodinium breve toxin. Environmental

Letters. (In 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 Methods for the Analysis of Water and

Wastewater. (In Press)

“alabrese, 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 M. lateralis and C. fornicata embryos and larvae for studies of
pollution effects. To be published in a special symposium on Mdr1ne Invertebrate
Larvae by Thalassia Jugoslavica. (In Press)

sould, E., and J. Karolus
Phys1o]og1ca1 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., M. 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)

‘hurberg, 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.
ITI. Changes in osmoregulation and oxygen consumption. Submitted as a Special
Scientific Report-Fisheries. (In Press)
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IMPACT OF TASK AUGMENTATION

NA

CRITERIA FOR TASK COMPLETION

BACK-UP DOCUMENTATION

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.

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.

Informal Report No. 5 - Middle Atlantic Coastal Fisheries Center, NMFS -
Cooperative study of contaminants in the coastal environment and their
effects on Tiving marine resources: Summary Report, 1971-1972. This
report describes some of the findings of the MACFC contaminant program.

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

Informal Report No. 26 - Middie Atlantic Coastal Fisheries Center, NMFS -
A multilaboratory cooperative study of contaminants in the coastal en-
vironment and their effects on living marine resources: Summary report

of operations from May 1, 1972 to December 31, 1973. This report sum-
marizes contaminant studies of the MACFC.

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.

Research Needs in Water Quality Criteria 1972. National Academy of Sciences.:
This report describes the research necessary to determine the effect of
man-induced changes in the environment.
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4. BACK-UP DOCUMENTATION (Contd)

8.

NOAA Document - "Marine Pollution Monitoring: Strategies for a National
Program". This report describes the need for studying the effects of
alterations to ecosystems.

National Science Foundation Project - IDOE (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
Alaska: :

1.
2.
3.

4,

Effects of petroleum on finfish (Tiburon)
Effects of petroleum on finfish and crustaceans (Alaska)
Effects of metals, petroleum, PCB's on finfish (Seattle)

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 IDOE 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 TDP will not have an effect on the environment. Proper waste treatment
methods are adhered to prior to disposal of any contaminating material.

e) This TDP will not contribute to Extended Jurisdiétion initiative.
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Lines 10—18. Enter all dollar values as z
thousands and tenths of - TARGET TARGET TARGET
thousands. 0| ALLOWANCE | INCREASE | ALLOWANCE | INCREASE ALLOWANCE | INCREASE
Lines 21-22. Enter as man—years and 8 A B C D E F
tenths of man—years. !
10. Total Direct Labor 15§ 101.3 86.1 86.1
11. Travel 19 5.2 5.2 5.2
i2. Rents, Communications, 21
Ueilicies -
13, Contracts (To be let) 951 .
52
14, Grants (Funds obligated) 58
15. Supplies 53 6.4 4.2 4.2
16. Capital Equipment 54 1.0
17. Other (Al other obligations)
9.8 7.2 7.2
18. Total Direct Funds
(Add lines 10 through 17 above.) 123.7 102.7 102.7
Positions, Full-time permanent
19. (Wumber applicable to this Task. Also, el 8 o)
complete NOAA Form 32~14C.)
20. Positions, Other
(Number spplicable to this Task.) 1 0 0
21. Man-~years, Permanent
years 8.0 7.0 7.0
22. Man—vyears, Other
yEars, .5 0 0
23. Reimbursable Support
(Reimburseble agreements only)

REMARKS

24, OF FICIAL PREPARING REPORT (Signature)

25. &
5. [r}t:l(a
L’y

DIREC,
L]

M

ng)ﬁ DES{S\NATED REPRESENTATIVE (Sig.)
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Raron Rosenfield Carl J. Sinderm
Director of Investigation Center D%rec%or?nﬁACFC
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| NUMBER EACH ACTIVITY, EVENT, PLANNING PERIOD - Indicate by entering an "'X"" at the beginning and completion
/3R MILESTONE of subtask or selected operational activities thatr collectively define the rask for the
) 7 yeac planning period. Connect "'X's"" wich a solid bar. “"Events'’ and “‘Milestones’'
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< - tate|ciolE| F|GlH[ 1] J|K| LM N
A| Diagnostic services for states, industry, universities X4-4-4-14-+4-4-F4+4-F-r-F-1tX I>
A| Experimental challenges and histology v _ X4--X
E{ Summarize results ' ‘ X
M| Publish results in journal of 2, 3 ‘ Co E X
Al Experimental histology Crustacea - o T Xt~ 4= X
A| Prepare materials, etc., for atlas ' X--X
M| Publish atlas on crustacean histology , X
A| Histology selected fish tissues/organs T X A= A=A~ A== A==l = =X
M| Publish results : ' X X (
A ~
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U. 5. D‘EPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

" PAGE OF PAGES
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NMFS TASK DEVELOPKENT PLAN — 3

28, FULL-TIME PERMANENT POSITIONS

MAC-016-77-EI-A-1

Reference NOAA Form 32-144, Item 19, Identity 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 Development Plan,

iy

{

GS NAME OF INCUMBENT % OF TIME
POSITION TITLE LEVEL (If no incumbent, enter *“Vacant’’) SPENT ON
THIS TASK
¥4Fishery Biologist (Res. Admin.) 14/5 |Rosenfield, Aaron 80
[ Clerk Stenographer 4/3 |Wheatly, Nadine 25
Fishery Biologist (Res.) 12/4 |Farley, C. Austin 100
- Biclogist 12/3 | Johnson, Phyllis T. 100
Fishery Biologist (Res.) N 11/4 |Newman, Martin W. 100
Fishery Biologist (Gen.) . 7/2 | Xern, Frederick G. IIIX 100
| Biological Laboratory Technician | 6/4 {Smith Cecelia S. 100
(Fish.)
Biological Laboratory Technician 5/3 | Wright, Dorothy H. 100
(Microbiology) ’

a. Current Year
b. Budget Year

30, ACTIVITY PLAN .

¢. Budget Year 4 1

1 . TASK OUTPUTS AND BENEFITS 34. BACK-UP DOCUMENTATION
32, IMPACT OF TASK AUGMENTATION

CONTINUE on plain 8x10% paper. Identify "“Page of Pages’ and '“TDP Number’ in upper right corner. Comment on each of the
-»llowing items, identifying by number. If item is not applicable, so indicate by entering "'NA'':

L.» STATEMENT OF NEED o 33, CRITERIA FOR TASK COMPLETION

a. Detail Documeantation (Provide one sentence description.)
b. Related tasks and rescarch presently being conducted.

c. Iadicare the Congressional legislative requirements.
d. indicate the Environmental Impact Statement (EIS) requirements.

MOAA FORM 32.14C
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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 aguatic environments. Yet, disease and parasite induced mortalities
are paramount factors Timiting 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 11(1!'\7‘ and electron mw‘y‘r\c(‘r\m/ aninv1nm an oqcanf-:;ﬂh:
observational approach, the presence of microscopic Daras1tes 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, Tong-term exploitation of natural resources.
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 anticipated. Level funding decreases 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, Amendments (transportation, importation, animals,
birds, fish, plants in 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, NOAA, U. S. Department of Commerce.

B. Cooperative Investigations with Milford and Sandy Hook Laboratéries, State,
Federal and University investigations and foreign governments.

C. None

D. ’“None



NOAA FORM 32-14A
(10~74)
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NMFS TASK DEVELOPMENT PLAN

(See Detailed Instructions)

PAGE OF PAGES

1 | 6

t. DATE PREPARED
December 16, 1974

(Submit five copies by Jan. 2)

TQ: Director, National Marine
Fisheries Service, ATTN:
National Oceanic and

Atmosphenc Administration

Washington, D.C. 20235

Fx5

FMC's - Submit a separate Task Development Plan for each task beginning,
ending in the current year, budget year, or budget year 4+ 1.
not to be mingled wicth appropriated funds on any programmatic TDP; separate TDP’s
must be prepared. Submit one TDP itemizing the administrative support cost (Man—
agement Fund) for the FMC.

continuing, or

Reimbursable funds are

2, TDP NUMBER 3. OBJECTIVE CODES 4, RANK
A B c D BY TARGET BY -+ 1 INC.
MAC-017-77-EI-A~1
5. TASK NUMBER 6. TASK TITLE

8818p9

Disease and Environmental Stress

7. ORGANIZATION CODE

8. ORGANIZATION TITLE (Responsible for execution of this task)

9. PRINCIPAL LOCATION

lState

. s . City
FB6400 Pathobiology Investigations, MACFC Oxfoxrd MD
OBJECT CLASS wi CURRENT YEAR FY 19~ /5 BUDGET YEAR FY 1976 BUDGET YEAR +1 FY 19727
Lines 10—18. Enter all dollar values as z
thousands and tenihs of -~ TARGET TARGET TARGET
thousands. 0. ALLOWANCE INCREASE ALLOWANCE INCREASE ALLOWANCE INCREASE
Lines 21--22. Enter as man-—~years and ;8 A B c D E F
tenths of man-—years. !
10. Total Ditect Labor 15 103.7 103.7 103.7
11. Travel 19 2.5 2.5 2.5
12. Rents, Communications, 21
Utilities
13. Contracts (To be let) ;%_
14. Grants (Funds obiigated). 58
15. Supplies 53 3.1 3.1 3.1
16. Capital Equipment 54 5 .5 .5
17. Other (All other obligations)
9.9 9.9 9.9
18. Total Direct Funds
(Add lines 10 through 17 above.) 119.7 119.7 119.7
Positions, Full-time permanent
19. (Number applicable to this Task. Also, 7 7 7
complste NOAA Form 32~14C.)
20. Positions, Other
(Number epplicable to this Task.) 4 4 4
21. Man—vyears, Permanent
years, 7.0 7.0 7.0
22. Man--years, Other
Al 2.4 2.4 2.4
23. Reimbursable Support
‘(Reimbursable agreements only) - - -

REMARKS

24, OFFICIAL PREPARING REPORT (Signature)

f’fﬁlf DIF\%G\TOR OR DE%’!\,NATED REPRESEMTATIVE (Sig.)

Lﬁor‘
L ‘w.é"} s@&Mﬁ:ﬁ» b § LA BLAA T
Aaron Rosenfield Cirl J. Sinderman
bDirector of Investigation Center Dlrector, Yacr
myju
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28, FULL-TIME PERMANENT POSITIONS MAC-017-77-EI-A-1

Reference NOAA Form 32-1.14, Item 1Y, Idennfy all full—time permanent positions related to this Task for
the budger ycar and all positions requested for budger year + 1 increases, Do not include support personnel;
they should appear in the appropriate support Task Developmene Plan.

GS NAME OF |NCUMBENT % OF TIME

POSITION TITLE LEVEL (If no incumbent, enter “‘Vacant’*) SPENT ON

THIS TASK
Supv. Fi;hery Bioclogist (Res.) 13/4 Murchelano, Robert A. 100
Fishery Bioclogist (Res.) 13/4 Sawyer, Thomas K. 100
Research Microbiologist 12/9 Tubiash, Has}f:ell S. 100
Microbiologist 12/5 Robohm, Richard A. 100
Physiologist P 11/2 | Bodammer, Joel E. 4 100
Biological Laboratory Technician ' 7/3 Wade, Jane T. , 100
ishery Biologist . 7/1 Ziskowski, John 100

TINUE on plain 8x10% paper. Identify ‘‘Page of Pages’ and "'TDP Number'’ in upper right corner. Comment on each of the
wing items, identifying by aumber. If item is not applicable, so indicate by entering '"NA'':

TATEMENT OF NEED .~ 33, CRITERIA FOR TASK COMPLETION
STIVITY PLAN .

ASK OUT PUTS AND BENEFITS 34, BACK-UP DOCUMENTATION

PACT OF TASK AUGMENTATION a. Derail Documentation (Provide one sentence description.)

Cucrent Year b. Related tasis and cesearch presently being conducted.

Buldget Year c. In‘d%cacc the Congressional legislative requiremeats.

Budget Yeac + 1 : d. Indicate the Enviconmental Impact Stacement (EIS) requirements.
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TOP NUMBER

MAC-017-77-1E~A-]

NUMBER EACH ACTIVITY, EVENT,
/IR MILESTONE

PLANNING PERIOD ~ Indicate by catering an *'X'" at the beginning and completion
of subtask or selected operational activities thar collectively define che task for the
7 year planning period. Connect “X's' with a solid bae. *‘Events’’ and "Milestones’

v

;.DCETP‘I$§§¥ QE'EFNJREEIVNE%%A'OFRDR occur at specific points in time. Indicate these significant achievements by placing

‘W FOR MILESTONE. ! an “X'’in a siagle colomp. ]
% cv? oy 1 BUDGET YEAR
S . o NARRATI‘V'E ) + +2 [ +3 | +4 +5
| (Brief descriptive phrase of activily, event, or milestone) 11211 1 201t 2]1) 2
1 < alelclolel el oinl ] ikl nlnN

A| Implement menhaden mortality study -~ Chesapeake Bay <

sampling/histology ’ Kd=p~dod-dededmm--X

F| Report progress, scientific meetings/workshops Xp (X X)X

M| Publish findings to date (papers) X X
L1 Al Continue N.Y. Bight fin rot.histopathology Xi=4-14~ -+X
S Report progress results, meeting/workshop Xt Xy (X
| M{ Publish findings _ e : X1 (X X
| Al Experimental histology fish/ compile data Xg-t1=1X
| Ml Publish results ‘ X
] Diseases Crustacea, N.Y. Bight/compile data Xp=t=t= -1X
)| M{ Publish results : X X
'. OUT YEAR COMMENTS a. Continued at same level E\

(Chreck apfropﬁale boxes and) . b. Increase of % * E] e

ica rcent . .
e ¢. Reduction of__% [ p APPROPRIATE
eases usually come from
reprogramming within your FMC.) - d. Termination 3 COLUMN
REMARKS ' |
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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 1imiting 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 Tong 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) Timits 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
basis of initial histological findings, attempts are made to culture and identify
microbial agents suspected of being the pathogens responsible Tor the observed
pathology. Subsequent to successful culture of a potential pathogen, 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 Benefits

1. Outputs

A. Establish a national diagnostic Taboratory 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 termination.

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. 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 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, importation,
animals, birds, fish, plants in viclation 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, B8, 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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NMFS TASK DEVELOPMENT PLAN

(See Detailed Instructions)

o

PAGE OF PAGES

5

1. DATE PREPARED

December 21, 1974

(Submit five copies by Jan. 2)

'0: Director, National Marine
Fisheries Service, ATTN: Fx5
National Oceanic and
Atmospheric Administration
Washington, D.C. 20235

FMC's - Submit a separate Task Development Plan for each task beginning, continuing, or

ending in the current year, budget year, or budget year + 1.

Reimbursable funds are

not to be mingled with appropriated funds on any programmatic TDP; separate TDP’s

must be prepared. Submit one TDP itemizing the administrative support cost (Man—
agement Fund) for the FMC.

« TDP NUMBER

3. OBJECTIVE CODES

4, RARK

MAC~024~77-SP~-A-1 A

C

BY TARGET

BY + 1 INC.

. TASK NUMBER

900040

6. TASK TITLE

Support MACFC

« ORGANIZATION CODE

8. ORGANIZATION TITLE (Responsible for execution of this task)

9. PRINCIPAL LOCATION

E‘ta te

FB&00O Middle Atlantic Coastal Fisheries Center |[C¥
Highlands N.J.
OBJECT CLASS ) CURRENT YEAR FY 19_75 BUDGET YEAR FY 1976 | BUDGET YEAR +1 FY ]97_7_
Lines 10—18. Enter all dollar values as Z
thousands and tenths of -l TARGET TARGET TARGET
thousands. L| ALLOWANCE | INCREASE | ALLOWANCE | INCREASE { ALLOWANCE | INCREASE
Lines 21—22. Enter as man—years and 8 A B c D E E
tenths of man—years. !
10, Total Direct Labor 15} s550.9 550.9 550.9
11. Travel 19 19.4 19.4 19.4
12. Rents, Communications, 21 o
Urilicies <= 56.9 96.9 96.9
13. Contracts (To be let) 51
52 15.0 15.0 15.0
14, Grants (Funds obligaied) 58
5. Supplies 33 63.1 63.1 63.1
6. Capital Equipment 54 2.5 2.5 2.5
7. Other (All other obligations)
76.5 76.5 76.5
8. Total Direct Funds
(Add lines 10 through 17 above.} 824.3 824.3 824.3
Positions, Full-time permanent
9. (Number applicabl his Task. Also,
S et B o soerdoo Aloe 32 32 32
0. Positions, Other
(Number applicable to this Task.) 10 10 10
1. Man—years, Permanent i
y 27.4 27.4 27.4
2. Man—years, Other
Y 5.0 5.0 5.0
3. Reimbursable Support
‘(Reimbursable agreements only) 50.0 41.5 27.5 48.0

EMARKS

ﬁ

4. OFFiCraAL PREF’ARIN(Z F(F?PORW%gnjatL:;)/
/LAY

Jonn.Loxston/&”é??/

Deputy Center Diréctor

/

! Ao

r

E €

Earl J. Sindermann
Center Director

25. FF}}%]RECT‘@R & DES!{:NATCD REPRESENTATIVE (Sig.)
-
&“ E ; g g J?Mmu&?‘ %W’AM

OAA FORM 82-14A (10<74)
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PAGE OF PAGLS

5

TOP NUMBER

MAC-024-77~SP~A-1

Reference NQAA Form 32—144, Item 19, Identty all full-time permanent positions relaced co 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 Development Plan.

. GS NAME OF INCUMBENT % OF TIME
POSITION TITLE LEVEL (If no incumbent, enter **Vacant’’) SPENT ON
THIS TASK
'DP# MAC-024-77-SP-A-1
rask #90040
"itle: Support, MACFC
subtask # MAC-02421
IACFC - Center FB6000
3enterﬂDirector 15/6 |Sindermann, Carl J. 100
)eputy Center Director 15/7 {Holston, John A. 100
dministrative Officer 12/1 |Mayberry, Daryl L. 100
ecretary (Typing) 7/4 {Melkers, Kathe 100
en. Acctyg. Tech. . 4/2 |Laird, Mary 100
‘omputer Aid ' 3/1 |Steimle, Suellen 100
lilford Laboratory -FB6300
dministrative Assistant 9/1 |Lanyon, Douglas 100
dm. Clerk 5/3 {Frauenberger, Estelle 100
lerk-typist 4/3 |Bridges, JoAnn 100
aintenanceman ' W[E9-04 | Provost, Kenneth S. 100
anitor ) WG2-03 |Onofrey, Andrew 100
ubtask # MAC-024-3
xford Laboratory =~FB6400
.dministrative'Officer 11/4 | O'Connell, William A. 100
dm. Clerk 5/3 | Smith, MaryAnn 100
ditorial Assistant ' 5/7 | Swan, Jane B. 100
uilding Repairman WG10/03 | Heister, Paul J. 100
aintenanceman WG 8-03 | James, Solomon 100
aborer WG 3-03 | Brocks, Barney L. 100
P

TINUE on plain 8x10% paper. ldeatify ““Page of Pages’ and ‘“TDP Number’' in upper right corner.
wing items, identifying by number. If item is oot applicable, so indicate by entering ““NA'":

33. CRITERIA FOR TASK COMPLETION

"ATEMERT OF NEED -
CTIVITY PLAN

ASK OUT PUTS AND BENEFITS
PACT OF TASK AUGMENTATION
Current Year

Budget Year
Budper Year 4+ 1

34, BACK-UP DOCUMENTATION
a. Detail Documentation (Provids ons sentence description.)
b. Related tasks and research presently being conducted.
c. [ndicate the Congressional legislative requirements.
d. Indicate the Environmental Impact Stacement (EIS) requirements.

Comment on each of the
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NMFS TASK DEVELOPHENT PLAN -
28. FULL-TIME PERMANENT POSITIONS

TDP NUMBER
MAC-024-77~SP-A~1'

Reference NOAA Form 32-14A, Irem 19, [denuiy all full=time permanent positions related to this Task for
the budget year and all positions requesced for budget year 4+ 1 increases. Do not include support personnel;

they should appear in the appropriate support Task Development Plan,

POSITION LE : GS NAME OF INCUMBENT % OF TIME

! T LEVEL (If no Incumbent, enter *‘Vecant**) SPENT ON
THIS TASK

Subtask # MAC-024-4

Sandy Hook Laboratory — FB6100

Administrative Assistant 7/4 [Pawlikowski, Helen 100

Adm. Clerk 5/4 |Schadt, June D. 100

Adm. Clerk 4/1 Jeffress, Dorothy 100

Accts. Maint. Clerk ‘ 4/3 [Leimburg, Elizabeth 100

Clerk—~typist 3/1 [Sanchez, Donna M. 100

Foreman I, Cabinet Maker . WGJ1/04 Allan, William M. 100

Cabinet Maker _WG1l/04 [Lauer, Edward F. 100

Maintenanceman WG(38/04 Mellish, Arthur G. 100

Laborer-~Maintenanceman We(4/04 Adams, Solomon 100

Carpenter WGG9/04 |[Rosenberg, Peter 100

Subtask # MAC-024-5 -

Oxford Laboratory

Library Technician 6/3 |Lang, Helen S. 100

Subtask # MAC-024-6

Sandy Hook Laboratory

Librarian » 7/11 iTrafford, Mabel 100

Subtask # MAC-024-7

Sandy Hook Laboratory

Motor Vessel Captain i 11/3 IWicklund, Irivng 100

Motorboat Operator — 10/3 {Fishler, Henry 100

Cook-Seaman ' 5/2 {King, Edward 100

-
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seriptian.)

onducted.

(£13) requirements.

i,

140 c--

A FODKE R _ (A 180Vl . R n o g o s s e oL




30 -

31 -

4 of 5
P

MAC-024-77-SP-A-1

STATEMENT OF NEEDS

The performance of successful research requires a host of support
services, each of which facilitates the performance of one or more
aspects of the research. The Middle Atlantic Coastal Fisheries
Center, composed of three geographically separated facilities, each
with Center-integrated missions but with differing research skills
and support needs, poses special problems in administration, ADP
and library support, in custodial and maintenance services and in
general research supervision.

The concept of a Task, i.e., the initiation and completion of a
research problem, implies that the ancillary services necessary
to complete the work will be made available.

TASK OUTPUTS

1. Long-Range

a. To facilitate the attainment of research objectives though
relieving researchers of responsibilities for (1) administrative
functions (personnel, procurement, finances, ADP, accounting,
etc.), (2) library services, (3) facility maintenance and
equipment repair, (4) custodial help, and (5) overall research

supervision, guidance and integration.

b. Criteria for Task termination are ncot quantifiable; size of
support group determined 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-term

a. Provides executive management and direction for the principal
investigations teams of the Middle Atlantic Coastal Fisheries
Center. Serve as focal point for planning, reprogramming,
budget development and utilization of Center personnel, funds,
data management, physical facilities, supplies, and equipment,
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b. Administrative personnel are assigned to the Center and
to each of three geographically separated research
facilities to provide a variety of administrative services
in personnel, property, travel, and facility management.

¢, 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 periodic tune-up
services to all scientific equipment and built-in facility
services. In concert with authors, prepare realistic drawings
of all stages in the life history of living marine organisms
and graphs of scientific findings.

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 them, have to be done by the
research staff - to the detriment 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 Tasks is facilitated, the benefits derived from such
Tasks also apply to the Support Task.
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5.8 5.8 5.8
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2.4 : 1.2 : 1.2
Reimbursable Support
(Reimbursablo agreements cnly)
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PAGE OF PAGES
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TDP NUMBER

MAC~053~77-SI~A

SR ATl A m TR

NUMBER EACH ACTIVITY , EYENT,
/IR KILESTONE

OR M ~

A, E,

IDENTIFY BY ENTERING ‘A’ FOR
ACTIVITY, 'E’ FOR EVENT, OR

‘W' FOR MILESTONE. an X"’ in a single column.

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

PLAMNING 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 *X’s"” with a solid bar. “Events'' and “‘Milestones”’
occur at specific points in time. Indicate these significant achievements by placing

or [ ov

BY

+1 ] 42|+

3

+ 4

21112

11 21

2

1

BiC|D

E}| F| G|H| I

J

K

L

Ll

Conduct diurnal migration studies on larval fishes
in Middle Atlantic Bight

AE| Prepare cruise reports on above cruises
3 1aE| Sort, count, and identify larval fishes from diurnal

migration studies

AE| Prepare manuscripts on data from vertical migration

studies

Conduct semi-annual survey cruises along Middle
Atlantic Bight

Prepare cruise reports for semi-annual cruises

Prepare reports and/or manuscripts from data on larval
fishes collected during semi-annual cruises

Prepare manuscripts on in-house data pertaining to
distribution of larval fishes in Middle Atlantic
Bight

S E S

e e e

Ko ome

B

~+X

7. OUT YEAR COMMENTS

(Check appropriate boxes and
enter applicable percentage.)

*Increases usually come from
reprogramming within your FMC.)

a. Continued at same level [ ]
b. Increase of % *

]
c. Reduction of % [
(I

d. Termination

REMARKS

“X”

APPROPRIATE

COLUMN
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PAGE OF PAGES

|

TDP NUMBER
MAC-053-77~SI-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 Development Plan,

GS MAME OF INCUMBENT % OF TIME

POSITION TITLE LEVEL (If no Incumbent, enter ‘“Vacant’’) SPENT ON

THIS TASK
Fishery Biologist (Research) 12/3 | Smith, Wallace G. 100
Fishery Biologist (Research) 11/4 | Berrien, Peter 100
Fishery Biologist (General) 11/4 | Fahay, Michael P. 100
Fishery Biologist (Research) 12/3 | Kendall, Arthur W. 100
Fishery Biologist (General) 7/3 | Sibunka, John D. 100
Biological Aid 5/2 | deGorgue, Cinda L. 100
Fishery Bioclogist 7/4 | Silverman, Myron J. 100
Fishery Biologist (General) 5/3 | Roberts, Susan 100

CONTINUE on plain 8x10% paper. ldentify ‘‘Page of Pages’ and "‘TDP 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'":

33. CRITERIA FOR TASK COMPLETION

7. STATEMENT OF NEED
Yo ACTIVITY PLAN

. TASK OUTPUTS AND BENEFITS
2, IMPACT OF TASK AUGMENTATION

a. Current Year
b. Budget Year
c. Budget Year 4 1

34. BACK-UP DOCUMENTATION
a. Detail Documentation (Provide one sentence description.)
b. Related tasks and research presently being conducted.
c. Indicate the Congressional legislative requirements.
d. Indicate the Environmental Impact Starement (EIS) requirements.

OAA FORM 32~14C (10~74)

SUPERSEDES
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29 - STATEMENT OF NEED

The increased fishing pressures, both foreign and domestic, and the
apparent diminution of suitable spawning and nursery grounds have combined
to jeopardize our ccastal fishery resources to the extent that some are

on the brink of being depleted. Unfortunately, our knowledge of coastal
fishes is inadequate for recommending immediate and sound management
policies. We 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
fishery resources. It is essential that the assessment of fishery stocks
along the Atlantic cecast and adjacent estuaries be augmented in order that
proper management policies can be established to save these important
marine resources. To acquire the scientific and technical base to construct
sound management policies, we must obtain information about Iiving marine
resources that will permit meaningful predictions of distribution,
abundance, conditions, and availability of these resources. Primary
recipients of this information include:

ICNAF
ASMEC
Commercial fisheries
Sport fisheries
Scientific community user groups.
a) State conservation agencies
b) pollution investigations
¢} private research crganizations

d) university researchers

30 — ACTIVITIES 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 the 10 most important coastal species in terms of total combined
sport and commercial catch between New York and 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 seascnal 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 will continue to utilize ADP to investigate the relation of inter-
specific distributions of fishes and to relate their distributions to
several environmental parameters, and to maintain a current data
management system, providing outputs to various user groups.

From Y 75 - 77 we plan to:

1

2)

3)

In conjunction with coastal finfish assessment task, collect plankton
samples, sort and identify ichthyoplankton components, compile and
provide distribution and relative abundance summaries to user groups.

Conduct summer cruise to study diurnal activity and larval transport
of selected species of ichthyoplankton of major importance to
commercial and recreaticnal fisheries.

Provide information summarizing results and interpretations of
historical ichthyoplankten collections of selected species.

31 - TASK QUTPUTS

a)

Emphasizing those species that are found nearshore, fieldwork during
the next 3 to 5 years will center around: a) continued investigations
of the diurnal activities of young planktonic fishes to acquire

an understanding of their associations with such environmental
parameters as photoperiod, depth, temperature, salinity, and seascnal
thermocline, and to estimate their dispersion rates on the basis of
known coastal circulation; b) survevs of selected coastal areas,
degioned to nmeoniteor fluctuaticns in abundance ¢f larvel fishes, o
determine their distribution in coastal waters, to attempt to
correlate fluctuations in abundance and distribution with hydrographic

features, and to learn more about envirommental needs of specific

fishes.

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 analysts, other NMFS research groups, 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 operate with standard gear (as adapted for Survey I operations)
over enough years so that normal fluctuations and cycles in abundance
and distribution of the species and also fluctuations in the natural
environment of these species can be ascertained. This information

is essential to determine the causes of population fluctuations or

declines.
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Provide a data base for annual and long-term assessments of the
distribution and abundence 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 adquatic 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 theilr 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 which to base management decisions involving user groups
and national interests by showing seasonal and spatial importance of
marine environment to well being of commercial and recreaticnal fishes.

32 - IMPACT OF TASK AUGMENTATION

No anticipated increases.

33 - CRITERIA FOR TASK COMPLETION

34 ~ BACKUP DOCUMENTATION

=

Hempel, G. 1965. On the importénce of larval survival for the
population dynamics of marine food fish. CALCOPI Reports, Vol. X
pp. 13-23. .

phlstrom, E. H. 1965. Xinds and abundance of fishes in the
Califorxnia Current Region based on egg and larval surveys. CALCOPI
Reports, Vol. ¥X. pp. 31-52.

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

Smith, W. G. 1973. The distribution of summer flounder, Paralichthys
dentatus, eggs and larvae on the continental shelf between Cape Cod
and Cape Lookout, 1965-66. Fish. Bull. 71(2): 527-548.
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Kendall, A. W., Jr. 1972. Description of black sea bass,
Centropristis striata (Linnaeus) larvae and their occurrences
noxrth of Cape Lookout, North Caerolina, in 1966. Fish. Bull.
70(4): 1243-60.

Richards, S. W., and A. W. Kendall, Jr. 1973. Distribution
of sand lance, Ammodytes sp., larvae on the continental shelf
from Cape Cod to Cape Hatteras from R. V. Dolphin surveys in
1966. Fish. Bull. 71(2): 371-386.

Fahay, M. P. 1974. Occurrence of silver hake, Merluccius bilinearis,
eggs and larvse along the Middle Atlantic Continental shelf during
1966. Fish. Bull. 72(3): 813~834.

Fahay, M. P. A&An annotated list of postlarvae and juvenile fishes
captured with surface~towed meter net in the South Atlantic Bight
between May 1967 and February 1968. (in press - SSR-F)

Smith, W. G., J. D. Sibunka, and A. Wells. Seasonal distributions
of larval flatfishes (Pleurcnectiformes) on the continental shelf
between Cape Cod, Massachusetts, and Cape Lookout, North Carolina,
1965-66. (NOAA Technical Report SSR-F = in press)

b. Related research
Coastal finfish assessment, MACEFC
MESA
MARMAD
NMFS, Beaufort, N. C. == advective mechanisms responsible fox
the seasonal influx of larval menhaden in Onslow Bay
Iong ITsland Sound benthic studies, MACPC

Ichthyological Associates -- ichthyoplankton studies of scuthern
New Jersey estuaries
Boyce Thompson Institute for Plant Research, Inc. -- ichthyoplankton

studies of the lower Hudson River

c. N/A

d. Data on larval fish distribution and density is impeortant evidence
to be used in determining fishery impact regarding extended
jurisdiction responsibilities.
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1. DATE PREPARED '
December, 1974

(Submit five copiés by Jen. 2)

): Director, National Marine
Fisheries Service, ATTN: Fx5
National Oceanic and
Atmospheric Administration
Washington, D.C. 20235

FMC's - Submit a separate Task Development Plan for each task beginning, continuing, or

ending in the current year, budget year, or budget year «+ 1. ;
not to be mingled with appropriated funds on any programmatic TDP; separate TDP's

must be prepared. Submit one TDP itemizing the administrative support cost (Man=

agement Fund) for the FMC.

Reimbursable funds are

TDP NUMBER

3. OBJECTIVE CODES

4. RANK

TAC-055-77-1E-K

C

BY TARGET

BY 4 1 INC.

FASK NUMBER

11217

6. TASK TITLE

MESA -NYB Biclogical Oceanography

JRGANIZATION CODE

8. ORGANIZATION TITLE (Responsible for execution of this task)

9. PRINCIPAL LOCATION

}Smle

. . Cit
"B6000 Ecosystems Investigations . H1ghlands
OBJECT CL)\SS 0] CURRENT YEAR FY 191.5_ BUDGET YEAR FY 1976 BUDGET YEAR +1 FY 19?:7_
as 10—-18. Enter all dollar values as z
thousands and tenths oi ~ TARGET TARGET TARGET
thousands. 01 ALLOWANCE | INCREASE | ALLOWANCE | INCREASE ALLOWANCE | INCREASE
es 21--22. Enter as man~years and o
O A B C D E F
tenths of man--years.
. Total Direct Labor 15 270.0 270.0 211.4 481 . 4
. Travel 19
10. 6 10. 6 9.4 20.0
l\ents Commumcamons, ~1
it e P
- Contracts (To be let) 51 .
52 52.7 50.0 50.0
Grants (Funds obligated)
58
Supplies 2 25,3 28.0 8.2 36.2
Capital Equipment 54
Qther (Al other obligations)
23.8 23.8 18.6 42,4
Total Direct Funds
(Add lines [0 through 17 above.) 382.4 382 .4 247 6 630 0
Positions, {full-time permanent
(Wumber applicable to this Task. Also,
completo NOAA Form 32—14C. 1 1 1
Positions, Other
(Number applicable to this Task.) 1 O 10 15 25
Man-—years, Permanent
7.5 9.5 9.5
Man~—years, Other 9.5 9.5 13. 7 232
Reimbursable Support
(Reimbursable agroements only)
ARKS
fCia )
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e t‘\
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Dir.

earce,
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,(Z

of Investigations
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. Carl g - Smdermann, Center Director

sig.)

oL i L

R st



Page 2 0£ 18

3=
ot

-~
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- MES VESSEL REQUIDEGEINS FY 1077
1. Dute: 2. 1IDY No.: | 3. Prepared by:
December 1974 MAC-055-76~IE-R ' James P. Thomas
4. Task Title: '
Biolagical Oceanography (MESA-NYR) i
BY BY+1
SFEA TINE — DAYS CY (a){(h) T.A. [ {(c) Incr.d (d) T (o) I
Het 5.R/V Delaware IT 34 40 | ) 40
R/V Albatross IV 16 16 16
Vegsel 4.R/V Kelez 14 14 14
(Nemed 7
Charter 8. Trawler (catamaran) 16 16 16
Vessel
(type) d.
10,  TOTAL _SEA DAYS 80 86 86
Scientists 11,  Maximum 14 14 - 14
per :
crurisc 12. 6 6 N 6
OIS, I3 fmbkisdnatad 9 ° - 9
14, ist. Aug. 75 hug. 76
5. Znd.
Cruice
Montha 16, Gvd. Feb. 75 Feb. 76 Feb. 77
17. 4th Bpr. 75
18. Vessel Priovity:
a.  HOAA YRV {NTrE jeB) d. Univ. RV Charter N/n
L. RO&A RV (1i035) (2) . . e, EXiFLl‘D ‘l S N/2
. o L T : Small Bo ‘
c. Coumercial Charter (3)
f. New, Specialized j&ﬁi
NHFS Swall Boat
19, Remarks:
Piggy-backing: (1) Sediment composition; sediment chemistry (heavy metals).
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TDP NUMBER
MAC-055-77-EI-R-1

HUMBER EACH ACTIVITY, EVENT,
/IR MILESTONE

PLANNING PERIOD ~ Indicate by entering an “'X'’ at the beginning and completion
of subtask or selected operational activities that collectively define the task for che
7 year planning period. Connect "X’s’’ with a solid bar. “Events

" and ‘‘Milestones”’

iADCETle;:‘Ex &};E,EJE’TREE{/NE%}A'OFROR occur at specific points in time. Indicate these significant achievements by placing
4 FOR MILESTOME. ! an X' in a single column. e ]
Y Z@ T8 |77 BUDGET YEAR
| NARRATIVE t1 ] t2 (43 (44 | 5
2 (Brief descriptive phrase of activity, event, or milestone) Tl2yvj2yvb2yp2prf2)r)2)1] 2
| < alslclolel el olH{ 1] k] L] M| N
A|Macrofauna -~ apex - work up. X X X X
E|Annual Report to MESA Office. X
E|Historical - reconnaissance report. X
E|{SYMAPs - apex - macrofauna. X X
A|Monitor apex - macrofauna. X X X
Al|Sampling macrofauna - Bight; exclusive of apex. K X X
A|Work up macrofauna - Bight. XX KKK
E|SYMAPs -~ Bight - macrofauna. B X
M|Report macrofauna (final, on apex; Preliminary on X
Bight) .
Of AlFinal Report - macrofauna - Bight. X
1} A|Sampling Raritan Bay - phytoplankton. X X
2| A |Work up Raritan Bay - phytoplankton. X K
3| E1SYMAPs ~ Raritan Bay - phytoplankton. X
4l M|Report - Raritan Bay - phytoplankton. e
5/ A jSampling - Raritan Bay - respiration (water column). L X
6| A |Work up - Raritan Bay - respiration (water column). X X
/| E{SYMAPs ~ Raritan Bay -~ respiration (water column). X
8 M|Report - Raritan Bay - respiration (water column). %4
9 A|Oxygen consumption - apex ~ sampling. X X
0 A|Work up oxygen consumption - apex. X K K
1l E|{SYMAPx -~ oxygen consumption - apex. K X
2l M{Report - oxygen consumption - apex. X
3| A Monitor oxygen consumption - apex. X K K
4/ A |Oxygen consumption - Bight - sampling. K K K
5| A|Work up - oxygen consumption - Bight. KK K
5| E [SYMAPs oxygen consumption -~ Bight. X X K
7l M|Report - oxygen consumption ~ Bight. X
8| A|Sample seabed oxygen consumption - Raritan Bay. X X
9| A{Work up oxygen consumption - Raritan Bay. X K
O E SYMAP oxygen consumption - Raritan Bay. X
LI E |Report oxygen consumption - Raritan Bay. X
7. OUT YEAR COMMENTS a. Continued at same level [] -
(Check appropriate boxes and b. Increase of ___ % * [:] '
A < Reduction of 5% L ¢ APPROPRIATE
reprogramming within yousr FMC.) d. Termination 1 COLUMN

REMARKS

~115-
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NKMFS TASK DEVELOPMENT PLAN TOP NUMBER
26, ACTIVITY, EVERT, AND MILESTONE SCHEDULE MAC-055-77~EI-R~1

HUMBER EACH ACTIVITY, EVENT, PLANMING PERIOD - Indicate by entering an "X’ at the beginning and completion
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).  STATEMENT OF NEED

A. Principal objective to which this Task contributes:

A.

A.

NMFS Goal IV, Subgoal A, Objective 9 - "Determine the impact of
environmental change in the Middle Atlantic region".

1)

1)

a.

b.

Need or Problem:

The waters of the New York Bight are subject to the demands of

many competing users. The general public, sport and commercial
fishermen and others utilize these waters for their recreaticnal
activities as well as for their livelihood. They require a
relatively clean environment with waters in which they can swim
safely and which will also support a sufficient quantity and
quality of life to make sport and commercial fishing worthwhile.

In addition, industries and municipalities utilize these waters

to dispose of their waste products. They:require only that these
waters assimilate or carry away the wastes dumped into them.
Between these two ends of a spectrum are individuals regulating

the activities of each. These individuals are the policy makers,
grantors of licenses and permits, etc., and they must be concerned
about the rights and needs of both ends of the spectrum. These
policy mekers and managers require precise quantitative information
about the environment on which to base their decisions in regulating
the various user groups of the New York Bight.

It appears 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. 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 consideration and protection are given to the requirements
living marine resources as well as aesthetics and human needs in
environmental alterations proposed for the future. This requires

that a broad knowledge be acquired on the distributions and biomasses
of the communities presently living in the New York Right 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,

Rationale for NMFS involvement:

1) Under a mandate to NOAA, NMFS has ongoing concern with the effects
of ocean disposal on living marine resources to provide data
suitable for coastal zone management.

2) The area has known and still 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} MACFC of NMFS has been invclved 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 aspects of this eco-
system.

-119-
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A. 2) Primary recipient of the information will be policy makers and
managers, grantors of licenses and permits, etc. who reguire
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 Environmental Assessment Division, NMFS.

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

B. The Task also contributes to NMFS 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 waters of the New
York area, their living marine resources and the extent to which
natural and mna-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 within
Suhgeoal II D.

C. The Task appears to pertain to NMFS Goal IV, Subgoal C - "Assure
full participation in the decision-making related to proposed
alteration of the 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 memorandurm
of 22 April 1974 to Chief, WRD). Again, this cbjective has not been
fully developed at the time of TDP preparation.

ACTIVITY PLAN

Subtask: Phytoplankton, primary productivity and water column respiration
in Raritan, Lower, Upper and Sandy Hook Bays.

Pollutants enter the waters of the New York Bight areas as both particulate
and dissclved material. Thus particulates that remain suspended in the
water column and the dissolved substances 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 ke affected through the transfer and concentration of
pollutants throughout the food web.

~-120=
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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 the 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 know that such systems are capable of handling
high organic loads. Where, however, an imbalance occurs between inputs
of organic matter and the oxidation of that matter we know that the
system may be receiving too 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,
Japanese researchers (Mori et al., personal communication) report that
eutrophication has direct effects on many marine organisms, i.e., intexr-
feré 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-
systems are capable of assimilating the present levels of dissolved and
particulate organic matter entering the system. The following parameters
will be measured: water column respiration rates, net =zooplankton carbon.
particulate organic carbon (Leco Carbon Analyzer), 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 organic matter, we will measure assimilation and oxidation rates of
dissolved ogranic matter as well as salinity, temperature, pH, and
dissolved oxygen. (See Hobbie et al., 1972. A study of the distribution
and activity of microorganisms in ocean watexr. Limnol. Oceanogr. 17(4):

544-555) .
Subtask: Seabed oxygen consumption - New York Bight.

This subtask is proposed to measure seabed oxygen consumption and map
the present rates of decomposition of organic wastes occurring as a
result of biological and non-biolcogical processes in the New York Bight.
Continuing measurements in and around the waste disposal areas in the
apex will be made. Comparisons will be made between seabed oxygen con-
sdmption values in the Hudson Shelf Valley and neighboring continental
shelf to see if there 1s 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 means, the following will be determined: 1) the rate
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at which organic wastes are accumulating or disappearing in certain

areas, 2) the guantity of organic input various areas of the New York
Bight can accommodate without deleterious effects to the living marine
resources, and 3) the time reguired for the sediments to return to a
homeostatic condition capable of accommodating predictable, but as yet
unknown, quantities of organic matter. Baseline decomposition rates will
be mapped to monitor the spread of pollutants in the future and to provide
policy makers with usable information on quantities of organic matter

that delineated areas of the Bight could accommodate temporally without
deleterious effects.

The following parameters will be measured: seabed oxygen cbnsumption
(Pamatmat, 1971a, b), dissolved oxygen, pH, salinity and temperature.

Subtask: Benthic meio- and macrofauna.

Waste materials, including solid wastes barged to sea for dumping and
effluents from point sources, have been shown to affect benthic dwelling
organismg. 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 Advisory Committee (1972) recommended that future research
efforts "should be directed to evaluate statistically the effects of ocean
dumping on benthic macrofauna, particularly those species important
commercially either directly Lo man or by serving as food for finfish."

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 communities relative to sources of pcllution, 2) change in
total biomass and standing stocks of benthic species relative to sources
of pollution and ecotones, or zones of transition in physical ecological
parameters, and 3) change in the distribution and bioclogy 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, 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 would have a direct bearing on any
decision to move the locations of the present waste digposal 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. b
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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 speciesg, particulary those
with commercial values, which are affected by pollutants, 3) determine

the possibility of specific macrofaunal species serving as "indicator
organisms" in the Bight, 4) determine if changes in single major taxa or
biocmass, rather than 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 form ef a subunit of a predictive model.

The products of this subtask will be: 1) a series of charts indicating
the distribution of individual species, biomass and species diversity in
the apex of the Bight, 2) correlations between the distribution of macro-
fauna and sediment type, and distributions of toxinsg and artifacts associ-
ated with bed deposits of sewage sludge and dredging spoils, 3) statistical
correlations between species diversity, standing stocks of individual

taxa (as biological indicators) and biomass and decisions as to the
suitability of these data for management purposes and 4) a subunit of a
predictive model suitable for inclusion in the overall NOAA-MESA modeling
program. We anticipate contracting with Dr. Saul Saila at the University
of Rhode Island to develop methods for multivariate analyses of faunal
distributions in relation to environmental variables.

The figst effort in this subtask has been to develop a sampling program
which has a great degree of statistical validity.

Several facets of research of direct interest to the NOAAR-MESA program
have not been funded or have inadeguate financial resources available to
develop them to their full potential. For instence, a greater effort

.. should be made in environmental microbiology and chemistry, particulakly

as these disciplines relate to the benthic meio- macrofauna studies and
resource assessment research on demersal finfish.

Greater support should a%so he given to the problem of fish disease and
its distribution and prevalence within the greater New York Bight.

Subtask: Effects of a polluted environment on the prevalence of disease in
economically important fish, crustaceans, and mollusks

The introduction and accumulation of large amounﬁiof inorganic and organic
materials into coastal marine environments poses a threat to the well-
being and reproductive potential of resident and migrant marine fauna. The
prevalence of disease in economically important fish, crustaceans and

mollusks from severly degraded marine environments should be monitored to

assess the impact on the resdurce. Disease surveys of demersal fish

from the New York Bight apex have shown significantly more winter flounder
with fin rot disease (14.1%) 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 demexrsal fish) have been
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found with necrotic lesions of the exoskeleton and rock crabs have

been found with blackened gills. Bivalve mollusks have not been

examined for digsease prevalence, although there is reason to believe

that these sedimentary animals may also be affected adversely by a degraded

il

environment. 73

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 known. Summer 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 conducted to establish the temﬁ%al and spatial
prevalence of fin rot in both winter and summer flounder. In additiocn

to prevalence studies conducted within the apex area, disease prevalence
in winter and summer £lounder from a non-impacted area will be determined.
The effect of inimical sedimentary 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,
although procedures for satisfactorily embedding and !sectioning chitinous
exoskeletons must be devised first. With adequate tissue preparation, the
histopathology of the exoskeleton disease of Crangon and other
crustaceans within the Bight apex (blue crab, rock crab, lady crab, lobster)
with "black gill" disease will be examined for the presence of protozoan
epibionts and the histopathology of necrotic lesions in gill tissues.
Since they are sedentary, bivalve mollusks may be utilized as gentinels

of environmental deterioration. The prevalence of disease in bivalva
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 will be removed periodically and examined grossly and
microscopically.

Frequently scheduled cruises to polluted dump site areas of the New York

Bight and contiguous offshore coastal areas and bays will be conducted using

appropriate sampling gear. These cruises and examination of samples
céllected thereby will provide comparative data on the prevalences,
incidences, distribution, and seasonality of the fin rot conditicn and of
other disease ccnditions that appear in several fin-fish and commercial
and food chain invertebrates that inhabit highly impacted areas of the
New York Bight.

The feasibility 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 field experiments will be carried out using selected "sentinel"
or monitor species of fin~fish (winter flounder) and bivalve molluscs
(oysters, clams) and possibly crustaceans.

-124-
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Comparative histopathological and cytological methods such as light and
electron transmission microscopy will be employved to describe normal and

abnormal tissues, cells and ultra-cellular components from animals collected

or used in the above studies, and attempts will be made to determine the
etiologic agents that may cause disturbances or alterations 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 the apex area, and in areas selected as
possible sites for future ocean dumping. In the apex area, additional
sampling sites provide more complete coverage than would ctherwisge 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 through 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. These surveys provide information on fish

migratory patterns, the relative abundance of finfish in stressed and un-
stressed areas, and they provide the platform for observing, collecting,
and preparing pathological groundfish and invertebrate specimens fox

labpratory analveig,

Task Outputs

A. Measurments and SYMAPs of the distributions (seascnally) and
magnitudes of:

1) Oxygen consumption by the planktonic organisms in the water
column of Raritan,XLoweyr, Upper, and Sandy Hook BRays compared
with standing stocks and inputs of organic matter into the system
and heavy metals associated with particulate matter and zoo-

plankton.

2) Oxygen consumption 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 with
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.

Relative abundance of groundffsh in impacted and non-impacted
portions of the New York Bight.

82

These activities 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 dissclved and suspended organic input for each season

of the year.

2) Determine assimilation capacity of the benthos of the New York
Bight for waste materials on an area by area basis pger unit time

[

for each season of the year.

3) Provide baseline data describing the present situation in the
New York Bight area so that the effect of future man-made events
on the marzhe organism can be determined.

4) Provide information on the prevalence, incidence, and if possikle,
the etiolecgy of disease in important commercial, recreational or
food chain animals that inhabit or migrate into highly impacted
areas of the New York Bight.

5} 1Asgess the effects of man-induced cnvirconmental changes on the
distribution and abundance 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
pubklications which graphically indicate baselines and temporal
changes observed in the Bight and adjunct waters.

The termination date of the task will be predicted on the ability

to obtain enough successful measurements of benthic respiration,

redox potential, distribution and bicmass 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 impessible within the time
limits set by the MESA Program, then the biologically and economically
more important 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 dump sites for dredge spoil, sewage
sludge, and chemical-acid wastes as well as coastal areas to which
wastes might be transpored by currents.,
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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 cycle

and determine whether or not the gystem is capable of agsimilating
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
thelr decisions, 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, but also that it would be improved and protected.

User groups for this information would include: New York City Commission
of Water Resources; various metropolitan municipalities including Passaic
Valley Sewer Authority; state 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.

IMPACT OF TASK AUGMENTATION

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

CRITERIA FOR TASK COMPLETION

N/A

BACK-UP DOCUMENTATION

A,

Hobbic, J. E.. 0. Holm-Hancan, T. T. Packard, L. R. Pomeroy, R. W.

Sheldon, J. P. Thomas, and W. J. Wiebe. 1972, A study of the
distribution and activity of microorganisms in ocean water. Limnol.

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. 1972. Ecosystem apprcach to the Baltic
problem. Bulletins from the Ecological Research Committee, No. 16.
Swedish Natural Science Research Council, Stockholm. 82 pp.

Lenhard, G., L. D. Nourse, and H. M. Schwartz. 1965. The measurement
of dehydrogenase activity of activated sludge, p. 105-127. 1In: J. K.
Boars (BEd.), Advan. Water Pollut. Res. {Proc. Int. Water Pollut. Res.
Conf., Tokyo, 1964), v. 2.

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

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.

MNational 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 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.

™ = P S M W N7 MNxre o~ e 1~ = . i <
Famatmat, M. M. 371la. Oxygen consumption by the seabed, IV.

=
Limnol. Oceanogr. 1l6: 536~550.

Pamatmat, M. 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 New York Bight, Final Report.

Significant related tasks.

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

2) Baseline finfish distribution - New York Bight - MACFC/Sandy Hook.

3) Baseline contaminants (heavy metals) New York Bight - NMFS/MACFC,
Milford. :

4) Baseline sediment analyses New York Bight - Adelphi U.

5) Marine bacteria and heavy metal findings - New York Bight -
Columbia 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 - New York Bight - AOML, Miami.
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9)
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)

Substrate
Suspended
Sediments
Substrate

Page 18 of 18
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variability program - New York Bight - AOML, Miami.

sediments program - New
chemistry program -~ New
investory program =~ New

Cyclescnde study - New York Bight
Boundary layer study - New York Bight - AOML, Miami.

Radioisotope tracer study - New

York Bight - AOMI., Miami.
York Bight -~ AOML, Miami.
York Bight - ACML, Miami.
-~ AOML, Miami.

¥brik Bight - AOML, Miami.

Physical oceanography program — New York Bight - AOML, Miami.

EPA

U. S. Army Corps of Engineers.
Exxon Research and Engineering Company.

C. Current task can be accomplished under existing legislation (see
below) providing that the MESA 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.

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

Private Aguaculture - A general conclusion of the 1972 NOAA Aquaculture
Survey (by Mardela Corporation), the Section on Economics, was that “economic
factors in the U.S., combined with Tegal and technical inhibitions indicate that
technologically intensive closed-cyclie systems would eventually provide the best
chance for U.S. aquaculture operation". To various degrees this conclusion might
be argued. However, that the shellifish 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
considerable 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 Tack of organisms truly suited to artificial production. Applied
genetic research could well aid industrial initiatives in their development of
hatchery profitable strains. This work, however, must be supported and conducted
along with applied work on nutrition and disease. Its success will be Timited by
advances in these other two areas. Along with the applied genetic work must be the
advance of basic genetic knowledge about shellifish. 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 Timited genetic knowledge about fish
is simply wishful thinking. Contrast all we know about plants and mammals, cereal,
and pouitry to what is known about fish to vrealize why fish breeders have a need
to enlarge the base of information on which they operate - why indeed they have a
right to have this work supported.

Public Aquaculture -~ Far too Tittle 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 various 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 hatchery
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 shelifish
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29. STATEMENT OF NEED (contd)

industry relatively unsophisticated in genetics, remains un-enthusiastic about any
use of hybrids at alil. Most attention accordingly would focus on selection and
inbreeding. Some attention though must be given to wide hybridization. NMFS would
be in error to follow 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, as well 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 Tong-range success of commercial breeding.

(3) There is a further need to understand the genetics of wild shellfish pop-
ulations to open the possibility of maximizing profit from resource management
that takes into fuil consideration the genetic potential of different wild popuiations.

(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 exampie, genes to yet unknown hatchery
diseases that will 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 randomiy breeding control. Attention to popuiation 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 hybrids 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 1ive gametes as
a means of facilitating genetic progress. Cytogenetics tc be employed in appraising
cross results, as in inter-species hybrids and intense inbreeding and sterility
effects. Species, mostly oysters; also some other shellfish, possibly other fish

as program evolves.
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31. TASK QUTPUTS AND BENEFITS

1. Information on and demonstrations of progress by selective breeding -
mostly oysters; other sheilfish

For a large variety of commercially important traits (including possibly
disease resistance) sound information would 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 Trom gensration to generation to obtain continuous
information on the presumed Timits of improvement by selective breeding. There
would also be test hybridizations of selected 1ines 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
Timited instances: also enough information on selective breeding of shellfish for
indusiry L0 plan wore Knowiedgeably their own new breeding programs. This shouia
take about 10 years with important milestones reached every other year on the
average along the way. Advisory work 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 for industry application;
also fundamental genetic information on results of inbreeding - 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. Ancther purpose would be to
appraise for industry the feasibility ¢f producing superior hatchery lines by in-
tensive inbreeding followed by cross-breeding of select inbred strains. Finally,
inbreeding should result in the "surfacing" 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 Tevel of crossability
in hatchery bred animals, and between different populations and species.
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31. TASK QUTPUTS 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 cculd continue for years past termination of the
experimental part of this Specific Task Cutput.

3. Information on and demonstrations of the results of within species
hybridization of natural oyster populations - mostly oysters; cther
shellfish

Different geographic populations of oysters within any one 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 inciude hybrids
with increased environmental range or adaptability, hybrids that will thrive better
under stress of heavy pollution, particularly the Tarval phase, because of heterosis.
Also, these hybrids wou?d serve as seed stock for mass selucfﬂﬂn programs in which

- .q,l
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area, as for example, geneb 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.

Sufficient information should be obtained to advise industry on value of
hybrid crosses of wild stocks in hatchery breeding programs, also to advise managers
of the wild resource about use of such hybrids on natural beds. Demonstrations and
Timited 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. Information on, demenstration of, and production of inter-species hybrids
of oysters - mostly oysters - include genera other than Crassostrea;
other shellfish

Inter-species hybrids would be experimentally produced, studied and tested
for commercial 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 bhackcrossing programs with the favored prevalent commercial type. Backcrossing
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31. TASK QUTPUTS AND BENEFITS (Contd)

would lead to the incorporation of desirable genes (as for example resistance to
Tarval diseases) from a generally less desirable non-commercial or unadapted species
into the popular commercial type. The possibility even cannot be excluded that

some Fy 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 which cannot occur under normal conditions of Tlaboratory 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 Fy hybrids to Tocal types with selection. Finally there would be
the production of some initial 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. Studies on experimental mutation breeding as applicable to unique problems
of shellfish breeding - mostly oysters; other shellfish

Evaluation of the usefulness for applied breeding 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 Tethal 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 handied 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 scme
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 for basic
research. Advisory work and demonstrations could continue for years after this
Specific Task Output is terminated.

6. Cryopreservation of male and female gametes 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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31. TASK QUTPUTS AND BENEFITS (Contd)

7. Conservation of important wild gene pools of shellfish for future
commercial use

First the more important gene pocls needing conservation would be iden-
tified in part 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.

Summary statement on Task cutputs and benefits

This Task will develop the kind of genetic information NMFS needs to
answer the specific guestions 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 advising industry on certain aspects of breeding in advance of industry

request for such. Special gene pools conserved in NMFS laboratories or under the
Service's auspices would directly benefit industry. Industry and consumer alike
would benefit from the improved management of wild shellfish beds that wouid be
possibie wiln incréased kKnuwiedye of the genclic polentizl of gif 14 sheil
fish populations. As well as aid in future hatchery production, the information
gained from the Task can so be applied by commercial shellifish growers, NMFS, 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
outiined in TDP.
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33. CRITERIA FOR TASK COMPLETION

34. BACK-UP DOCUMENTATION

(a) 1.

NOAA Aquacuiture Survey, 1972. Report to Participants. Mardela
Corporation, Buriingame, California.

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.

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.

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/dapan Aquaculture Panel of the Na

Japan, November T1971.

com~nT Daecar Criseedl Talun
i (.,siy [V AENY A Y

- ; -
NGTUNQ s RESCUTCES Loun

Ovster Genetics: Research and commercial application. Review hy A.
Crosby Longwell. .~ Proc. Conf. Shellfish Culture. Selden, Long
Island, April 1968, p. 91-104.

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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Funding of this Investigation must be increased in order to provide the
information fundamental to the success of moliuscan aquaculture. 'You are
what you eat' is a dictum that is most apt for species in aquacuiture.
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29. STATEMENT OF NEED

Pressures on land food resocurces demand that there be also an increased
productivity from aquatic environments. The potential for increasing aquatic
productivity through controlied aguaculture has been largely untapped because of
fundamental problems in the methodology. The consensus of opinion is that an
incre se in aquatic productivity through aquaculture should be provided by the
private sector but assistance in problem solving and the introduction of innovative
procedures can best be provided by government scientific laboratories as a public

service.

Commercial 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 Milford laboratory. The method has
numerous inherent benefits to achieving the end goal but alsc presents many prob-

T doen dedn ~ e e AN | F A Tha mneaces ks T4+ kS < +i
iems to the commercial aguaculture producer. The pessibility of developing cother

food sources should be pursued. This information should be based upon information
on the nutritional requirements of these animals as far as it is possibie to de-
termine them. Allied to the need for providing commercial aguaculture with infor-
mation on nutritional requirements and how to provide this nutrition are other
factors, such as cost, engineering of feeding system, acceptability of food material
at different 1life cycle stages, and monitoring for the invasion of pathogens.

The intent of this Task is to provide information on the cultivation of marine
phytop?ankton for molluscan foods that will improve the method currently available
and will provide an immediate benefit to the industry while 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
sources.

30. ACTIVITY PLAN

This Task will utilize basic methods for studying the hutrition and physiology
of marine phytoplankton food-chain organisms. This information will be applied to
the development and improvement of existing large-scale culture methods Methods
for efficient harvesting and for Tong-term storage of this product will be sought
to increase efficiency of mass culture operation. Activities will then proceed to
experiments on replacing the Tiving 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 QUTPUTS 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 utilization by
molluscs.

4. Information on the effects of various potlutants on aigal 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 develeoped to support critical evaluation of molluscan
nutrition.

7. Information or utilization of microscopic algae as food sources fo extend
the current options available in aquaculture.

8. Information on utilization of synthetic nutritional formulations as food
sources to extend the current options available in aquaculture.

9. Consultation on best methods of providing nutrients for molluscan agqua-
culture will be available to industry.

32. INMPACT OF TASK AUGMENTATION

At the present level of funding work can continue on maintenance of the stock
culture coliection and maintenance of the algal mass culture food production unit
with a minimum amount of experimentation in algal nutritional and physiological
requirements. With the estimated potential increase in funding, in addition to the
above work, investigations into methodoiogy for evaluating nutritional food require-
ments in molluscan larvae can be conducted, e.g., the culture of axenic larvae,
testing of algal species fer which no information on food value is available, testing
of synthetic nutritional formuiation for evaluating nutritional requirements in
larvae, and work can also be initiated into determining nutritional requirements for
other 1ife cycle stages.
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CRITERIA FOR TASK COMPLETION

BACK-UP DOCUMENTATION
a) 1. NOAA Regional Aquaculture Workshop Project #A/a-01, Mardela Corp.
Report.

2. Informal Report No. 4 - Middle Atlantic Coastal Fisheries Center, NMFS -
Investigation Summaries ~ A summary of research in on=-guing programs
within the Middle Atlantic Coastal Fisheries Center.

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

4. NOBA Technical Report, NMFS Circular 388. Proc. First US/Japan
meeting on Aguaculture at Tokyo, Japan.

5. Nonograph - "Continuous culture - a method for the production of uni-
celiular algal foods" - R. Ukeles. In: Handbook of Phj”“7”g’”*

Methods, J. R. Stein (ed.), Cambridge Univ. Press, pp. 233-254, i973.

6. Moncgraph - "Nutritional vequirements in shellfish culture" - R. Ukeles.
In: Proc. Conference on Artificial Propagation of Commercialiy Valuable
Shellfish, pp. 43-64, 1971.

7. Monograph - "Cultivation of unicellular algae" - R. Ukeles. To appear
in a five-volume series in Marine Ecology.

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

9. Dried unicellular algae as food for Tarvae of the hard shell clam,
Mercenaria mercenaria - H. Hidy and R. Ukeles. Proc. Natl. Shelifish.
Assoc., 53: 85-101, 1964.

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

11. Influence of dinof agei1atp Tr1chocysts and other factors on the
feeding of Crassestrea virginica larvae on Monochrysis lutheri -
R. Ukeles and B. Sweeney. Limnol. Oceancgr., 14(3): 403-410, 1969.

i 2 i = i : ” LA i . R s "y F
d} This Task will have no adverse impact on the environment.
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FBEA10 -~ Aguaculture - Cortrol of Molluscan Disease - FY 1977

29. Statement of Need

Increased exploitation of the nation's estuaries and coastal zones for industrial
and residential developmant and recre a ional activities has markedly reduced the
areas available for the production and harvest of fish and shellfish. More
efficient and effective means to enhance U.S. seafood production must be found.
Aquacuiuu*e methods requ:re' 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 quztﬁng factor to successful aqua-
culture cperations. With increasing interest in acguaculture, where populations
reach maximum density and the transfer of buwceptwb?e stocks (as eggs, larvae

fry, Tingerlings) becomes a routine procedure, it is necessary to conduct scimntific
stu dses on the role of disease so that its effects can be prevented, minimized,

or eliminated.

The successful apg}icatfmn of disease research to the intensive propagation of
fish and shellfish in cant otled environments would increase industrial
initiatives for commercizal dquacuifhre, A program of disease research would
involve: 1) the uGVOTﬂp“ent and TmePWGQLaL?OW of a research program for disease
prevention and control, particularly in hatchery and nursery systems; 2) the .
development and impler pmtatian of an inspection system for routimp diagnosis and
identification of gnfC"ﬁ;sus agents; 3) contracts and interdisciplinary res earcn

W +h ’tv\“{s ("A\‘\il e Tarane Y am C oy dom o P Ny -
i TS Giiivel 3iwi8s oLl a“u i Gl ug”nviaa

=ﬁw“10ﬁ1v n Ohiiﬂﬁhmﬁ+wm&
and other research institutions; 4) ]eQTSTat7ﬂn providing a favorable climate for
aquaculture research; e.e., specific NOAA appropriations, “coastal zone legislation,
"ocean dumping act," arnd Tish disease Tegislation, thus leading to coordinated
programs with other NOAA elements such as Sea Grant and Federal Aid (88-309)
projects. Information generated 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. Activity Plan

As far as possible, research will be integrated with ongoing Pathobiology
Investigations now dca?1ﬂg primarily with diseases of wild fish and shellfish.
Reaea ,h emphasis will focus on prophylaxis and treatment of infectious and 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
controi and to test fishery management practices as they apply to various phases of
aguaculture operations; particularly in hatchery systems. Techniques will be
developed to: 1) monitowr, isolate, identify, culture, and diagnose micropathogen
presence; 2) determine the mechanisms of micropathogen transmission, penetration,
infectivity, host specificity; 3) qualitatively and quantitatively measure micro-
pathogen aCf1v1ty and host responses via biochemical, cytological, physiolugical,
Immun070ﬂaca1 d biophwsical studies
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30. continued

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

31. Task OQutputs and Benefits

1. Gutputs'

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 information on disease control in aquaculture
systems, including establishment of disease registries and publication of manuals,
bulletins, brochures on diseases encountered in aquaculture and methods for disease
control and prevention. It will permit 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.

B. Research productivity and termination of task elements will be
measuvred through successful operation of aguaculture programs of cooperating units
and through communication of results in the scientific literature and in industry
publications.

2. Benefits

- Task outputs would substantially benefit those user groups whose success
in various aquaculture operations are precluded because of problems related to
disease. Exampies are: inability to bring molluscan species through larval
and juvenile stages on- a mass scale to a point where they can be transpianted
successfully; spreading of diseases through indiscriminate transfer of animals
for farming or for use as brood stocks which may harbor infectious agents;
inability to recognize signs of abnormal water quality conditions 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 probiems in disease related
motluscan aquaculture.

32. Impact of Task Augmentation

FY 1975: This TDP represents a modified submission in which funds for the
Tast half of FY 75 are to be reprogrammed. Specific actions for FY 75 include
reprogramming part of the current Comparative Pathobiology task to the control of
aquaculture diseases. The total FY 75 funding for this task is 20K. Of this 20K
and T man year will be reprogrammed beginning January 1, 1975. This will obviously
reduce the amcunt of available funds, activity, and output for Comparative
Pathobiology Investigations at Oxford. :
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FY 1976: Specific reprogramming action for FY 76 include the same proportion
of funds and personnel reprogrammed the previous year; i.e., 40K and 2 man years.
The Comparative Pathobinlogy Investigation will decrease correspondingly in terms
of funds, personnel, and output.

FY 1977: An additional 83K increase for this task is anticipated along
with 3 new ceilings.

33. Criteria for Task Completion

34, Back-up Documentation

A. 1. Shellfish Institute of North America - resolution to reactivate
motluscan aguaculture studies - genetics, disease, nutrition.

2. Mardela Corporation report to NOAA - includes NMFS needs to
study moiluscan equaculture - disease, nutrition, genetics.

B. Related tasks - none on diseases
Inhouse (NMFS) aquaculture (hatcheries, nurseries)
Center, Milford, Conn. - Oxford to do cooperative disease studies
Sea Grant-University of Delaware -~ Oxford to do cooperative disease
studies; 88-309/Federal Aid-State of Maryland - Oxford to do cooperative
disease studies.
€. Legislation not required

D. No environmental impact statement needed.



DAL FORM 32144
0-74)

NKFS T

ASK DEVELDOP
(s

U, 3. DEPARTHMERY OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADWINISTRATION

PAGE OF PAGES

1 l 6

RENT PLAN

ee Detailed Instructions)

1. DATE PREPAREDR

December 9, 1974

(Submit five copies by fan. 2)

(: Director, National Marine
Fisheries Service, ATTN: Fx5
National Oceanic and
Armospheric Administration
Washington, D.C. 20235

ending in the current year, budget year, or budget year «4 1.
not to be mingled with appropriated funds on any programmatic

agement Fund) for the FMC.

FMC's « Submit & separate Task Development Plan for each task beginning, continuing, or
Reimbursable funds are
TDP; separate TDP’s
must be prepared. Submic one TDP itemizing the administrative support cost (Man—

TOP NUMBER

3. OBJECTIVE CODES

4, RANRK

A

=] C

BY TARGET

8Y 4+ ¥ INC,

IAC-059.77-AQ-A 41

II-A

TASK NUMBER

6. TASK TITLE

326P4 Spawning and Rearing of Molluscs
ORGANIZATION CODE B. ORGANIZATION TITLE (Responsible for execution of this task) 9. PRINCIPAL LOCATION
City ]Sta(e
B6300 Aquaculture Investigations . - Milford Ct
OBJECT CLASS W CURRENT YEAR FY 1275 BUDGET YEAR FY 'I‘J:Lj/l BUDGET YEAR + 1 FY 1977
ines 10~18. Enter ail dollar values as z
theusands and tenths of -l TARGET TARGET TARGET
thousands. L1 ALLOWANCE | INCREASE { ALLOWANCE | INCREASE | ALLOWANCE | INCREASE
ines 2122, Enter &5 man—~years and 8 A B c 2} E F
tenths of man—years. ’ ‘ . :
g H - 7 ¢
3. Total Direct Labor 15 37.7 e4. 4 Q4. 4 15.8
[. Travel 19 1.2 2.2 2 2 25
fe Bie, 21
Utilitics
3. Contracts (To be Iet) 51
52
(. Grants (Funds obligated) sg
. Supplies 53 4.0 7.2 1.2 3
. Capital Equipment 54 25 2 5
. Other (All other obligations)
9.2 7.9 7.9 1.4
. Total Direct Funds _ .
(Add lines 10 through 17 above.) 5&, _1L L 04“ 2 104 2 ZG‘ O
Positions, Full-time permanent
. (Wumber applicable to this Task, Also, 5 5 5 z
complete NOAA Forn 32~14C.)
. Positions, Other
(Number applicable to this Task.) 2 3 3
. Man—-years, Permanent ]
yeas 1.5 3.2 4.0 2.0
. Man-years, Gther 5
years, 1.2 3.0 3.0
. Reimbursable Support
(Reimbursable agroomenis only)
v ARKS
Reprogrammed FY'75 Ref, MACO1Z
OFFICM:_ FREPARING REPORT (Signatuce) 25, EMC DIRECTOR DR DE§,sr@,§«iATED REPRESENTATIVE (Sig.)
vrren S, Landers, Investigation Chie! £ o ' VI i
L n S, Landers, Inve sti gatior Chief { ifﬁﬁ,ﬁ bl BAALTY .»?‘{qms‘()&«%;wwf%&:mﬂm\
mes I, Hanks, Director of Investigations| Carl J. Sindermdnn, center Director
LR

W u

I



AA FORM 32148
-74)

IMFS TASK DEVELOPMENT PLAN
26, ACTIVITY, EVENT, AND MILESTONE SCHEDULE

U, 5. DEPARYMENT OF COMMERCE
' MATICNAL OCEANIC AND ATHOSPHERIC ADMINISTRATION

PAGE OF PAGES {

2 | 6

H
¥
TOP HUMBER §
i
i

MAC-059-77-AQ-A-1

HUMBER EACH ACTIVITY, EVENT,
IR MILESTONE

[

IDEMTIFY BY EMTERING "A" FOR

PLANNING PERIOD — Indicate by cntering un £ ar the begianing and completion i
of subtask or selected operational aciivities thar collectively define the rask for the
7 year planning period. Connece XIS with & solid bar. 'Events' and "'Milestones’™
occue at specific points in time. Indicate these sigaificant achievements by placing

ACTIVITY, 'E' FOR EVENT, OR uc ac specif
‘M FOR MILESTONE. an X’ in a single column. ‘
\g:E ‘ BUDGET YEAR
& NARRATIVE T2 3 [ea ] 5
i (Rrief descriptive phrase of activity, event, or milestone} el ttatri2y v 2
< GILHE T SR L] M) H

f
v
l
»
:
|
5
I
?
’

A1] activities, events and milestones contribute to
Objective 3, Subgoal A, Goal III of the P.E.D.

Developing method for rearing surf clams to minimum
market size in controlled laboratory environment. Base
funding S o T

Developing gcommercially practical, large-scale rearing
of the surf clam to market size. Funding increase

Base funding

Developing method for rearing the bay scallop through
the juvenile stage in controlled laboratory environment.

Developing method for pilot hatchery Tevel rearing of
increase

Developing field methods for growing juvenile bayv

Determining amenability of the calico scallop to con-

Complete Taboratory method for rearing surf
minimum market size by December 1976. " Base

Complete laboratory method Tor rearing bay scallop

bay scallop to the field "grow-out" stage. Funding

scallops to market size. Funding increase

trolled culture through the juvenile stage in the
laboratory.. Funding increase

Rearing bivalve larvae and seed as a service function

i

b X
1K
i
4 ¥
] N
e e
| ¥ .

for other Aquaculture Investigations Tasks. Base funding

am to

¢l
funding

through the juvenile stage by December 1978. Base fundim

OUT YEAR COMMENTS a. Conrinued at same level [}
(Check sppropriate boxes and) b. Increase of % * D
cnter eoplicable percentaga. .
43
¢Increase s usually come from C. Reducnon of % D APPROPRIATE
reprograsiming within your FAC.) d. Termination D

REMARKS

-158~

LA FORM 33,748 (§0-74)

e SUPFRSEDES PREVICU: EDITION. .



LA FOAM 32.-148 ’ U5, DEFPARTHENT OF COMMERCE PAGE OF PAGES
T 4Y ! ! HATIORAL OCEANIC AND ATHOSPHERIC ADMINISTRATION 1 6
3
g e f oy R o S g v 5 o !
NMFS TASK DEVELOPHENT PLAN Ty
26, ACTIVITY, EVENT, AND MILESTONE SCHEDULE MAC-059-77-A0-A-1

PLANNING PERIOD = Indicate by entering an "'X'" at the beginning and completion
of subtask or selecced operational activities that collectively define the task for the
- TON Y »E - - torr y ER ] ¢ M
7 vear planniog period. Connect *X's'" wich a solid bar. Fvents’' and *‘Milestones’
¥ P 5

MUMBER EACH ACTIVITY, EVENT,
IR MILESTONE

¥

;chﬁgif“i {E\é.E'i_.‘\gfgm_:%:ﬁ'gﬂog occus ar specific poings in time. Indicate these significant achievements by placing
‘W EFOR MILESTOHE. ! an X" in a single columan. i
T T U 77 TenpcEr vear |
- o ey 77 B mc;:T YEAR |
s NARRATIVE 76 |76 L+t [tz ] w3 [+4 | +5
s (Brief descriptive phrase of activily, event, or milestone) yiz2tatzi sl 2t tbepry2pvtbal v 2
< alslcinlel| Floiul v sirin wln:
M1 Complete a method for large-scale rearing of the surf §
clam to minimum market size in controlled environments o j
hy December 1978. - Funding increase : . A ?
M Complete a method for large-scale rearing of the bay - .
‘ " g . s i t - H
i scallop to the field "grow-out" stage by December 1979. i
E Funding increase : o : : 3 A :
. P . L. . ;
M| Complete field methods for growing juvenile bay scallops '
| to market size on a comnercial scale by June 1981. L
| Funding increase : : - : : A
|
| ;
?
;
— i
I3 : z {
QUT YEAR COMMENTS a. Continued at same level [X] -
(Check eppropriats boxas and b. Increase of o * D 3 sexgrr
cntsy apolicable percentage.) d . - D g
®Increasws usually come from ' c. Reduction OE_____M_% APPROPRIATE I
reprogramming within your FMC.) _ d. Terminarion [:] COLUMN : H
REMARKS '
f H
i
i
]
{
-159- !
!
b SUPERSEDES PREVIOUS EDITION. ‘

ta FCREA 4niaf biueFal



A OB {‘ 1‘{&,
074}

uls. b zm T OF COMRERCE 1(
10 f\?l‘h. THEREC ADMITHRILTRATION

oA

TIOHAL QO

AN AN

050 77 - AQ A

Ru"z(n(.» 1“‘\)4‘\. A Form

the bud i

they should appe

Gt “L’“! anaga

ar in the n

T e perancn positions related

e
,drem 190 Jues d o dhis f&;l\ fnr

1 )w;»s.jrxc,m;; requested for budgeo year 4+ 1 jncreases, Do not include

=

5 l4A
support persoancel;
ppropriate support Task Developmear Plan,

DOSITION TITLE Gs NAKE OF [ICUMBERT % OF Tiug
U DN TITLE LEYIDL (7f no incumbent, enfer “Vacani’!) SEERT OR
o —— IS TASK |
Jirector of Investigations 15/61001 James E, Hanks 25
Fech. Publ., Editor (Fish.Biol.) 9/81014 Rita Riccio 25

Tishery Biologist (Res.) 13/6

rishery Biclogist

"ishery Biologist

‘ishery Biologist

A ni-\nvwr Taorrhrnicriars

003 Warren S, Landers 100

11/11009 Ldwin W. Rhodes, Jr. 100

9/11018 Wayhe D, Cable 100
Personnel Ingcrease Required

/1 Vacant 100

411 Varant 1a0 !

OMTINUE on plain 82105 paper. ldentily ”I’q,’( of Pages’
sllowing items, identifying by number.

CSTATEMENT OF HEFL
ACTIVITY PLAK

. TASK GUT
ARPACT OF TASK &b
A Curccag Yea
b Badyer Year

or Year 1

PUTS AHD BEKEFITS

34, BACK-UP DOCUMENTATION
PGRADHTATION a. Detail Do uU' ion (Provide coae senfence deseription)
W Telsg "*‘Js Aud jcamareh et i :
c. Indicare the Cang stonal e a i .
d. Indicate the Fovironmenial ) mj act Sratenent {EIN) requirements.

Tand TDP Number' in upper right corner. Comment oa each of the

If item 1s not applicable, so indicate by entering ""NA'™:

33, CRITERIA FOR TASK COMPLETION

VAA TORM 3214 (1074

SUPERSEDDS PREVIOUS EDITIOM, -160-

b




Page of Pages
5 6

MAC-059~77-AQ-A-1

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 Tood, 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 which man
has Tittle control. A new approach to fish and shellfish production which wilt
supplement the wild harvest must be develeoped. The most promising appears to be
aquaculture - the rearing of aguatic animals for human consumption under the com-
plete control of the culturist. To be successful, the 1ife history of the species
being considered for commercial culture must be completely understood and the
physiological, nutritional and ecological regquirements of each stage of development
determined and satisfied.

The most dependable, year-vound culture systems for molluscs that now exist
are for several species of oysters and the hard clam, Mercenaria mercenaria; but
even with these species, there are aspects of their early life history, such as
nutritional requivements and susceptibility to disease, that are not fully under-
stood. With other spacies, such as the bay scallop, much more Tife history work
TS neeaqaeda.

The intent of this Task is to develop laboratory techniques for maintaining
and spawning commercially valuable and potentially valuable marine molluscs and
rearing their embryos, larvae and juveniles in the Taboratcry. 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 Titerature which 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 unigque reguire-
ments, these methods may have to be modified or new technical approaches developed.
Attempts will be made in Togical sequence (inducing gametogenesis, spawning the
adults, rearing the larval stages, growing the post-set stage immediately after
metamorphosis and finally rearing the juveniles to the "grow-out" stage in the field)
to adapt proven techniques, many of which originated at Milford Laboratory, to the
culture of new aquaculture candidates, modifying these techniques when necessary.

161~
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31. TASK OQUTPUTS AND BENEFITS

The reproductive habits and early development of commercially valuable
marine moliuscs will be determined in the Taboratory. Subsequently, environments
in which various marine molluscs can be spawned and their embryos, larvae and
Juveniles can be reared to the adult stage will be developed in the hatchery and

in the field at commercial levels of production.

The information obtained from this Task will he of direct benefit to the
development of aquaculture in general in the United States and to molluscan aqua-
culture in particutar. Life history data will be useful in the management of
wild stocks of the species involved and will be an aid tc 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., which will be committed exclusively to the development of laboratory
culture methods during the Current Year and the Budget Year, to the problems
of scaling up culture methods to the pilot hatchery Tevel and to field "grow-out”
methods.

an AOETRT A A

o 1 Y S i RS A aF At ¥4 o RN bl AP A § 04
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34. BACK-UP DGCUMENTATION

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

Report of the Mardela Corporation, January 1973.
Sea Grant studies on rearing of marine organisms at numerous universities.

A Draft Outlina for the National [isheries 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 Coming of Age ~ David H. Wallace. In ”Aquacu1tufe Section", NOAA,
Vol. 1, Ne. 4, 1971.
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34. BACK-UP DOCUMENTATION (Contd)

Ocean Harvests: Promise and Practicality - C. P. Idyll. In
"AguacuTture Section", NOAA, Voi. 1, No. 4, 1971.

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

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

The Status and Potential of Agquaculture, VYol. 1 - John H. Ryther, 1968.
Clearinghouse, Springfield, Va.

Marine Acuiculture, William McNeil (£d.). Selected Papers from Con~
ference on Marine Aquiculture, 1970, Oregon State University Press.

Shellfish Hatcheries: Present and Future - H. C. Davis. Trans. Amer.
Fish. Society, Vol. 98, No. 4, 1968.

(b} Mo related NMFS Tasks. Sea Grant spensoring related research.

(c) No additicnal Congressional Legislation needed to complete Task.

(d) This Task will have nc adverse impact on the environment.

(e) This Task will not contribute to the Extended Jurisdiction initiative.
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29 - STATEMENT OF NECD

Fish populations of the Middle Atlantic Bight have been subijected to
encroachnent of massive foreign fleets offshore, increased U. S. commercial
and sport fisheries inshore, and reduction in quality and area of suitable
spawning and nursery grounds. These forces have combined with natural
fluctuations, in varying proportions, to jecpardize our coastal fishery
resources to the extent that some are on the verge of depletion. Unfor-
tunately, our basic biological knowledge of the life histories of coastal
fishes is inadequate for recommending immediate and sound national (i.e.
State, industry. sportsmen} and international (i.e. ICNAF, bilaterals)
management policies. We are not in a pogition to determine recruitment,
optimun levels of exploitation, or the impact of long-term natural fluc-
tuaticns and man-made changes in the environment upon our fishery resources.
The scientific and technical base needed to properly manage our coastal
fisheries and to encourage indistrial initiatives will incorporate the
understanding of basic blological components that wmake up the life history
patterns of the several species. It iz essential that the assessment of
fishery stocks along the Atlantic coast be augmented in order that proper
management policies can be established to insure the maximum sustainable
vield of important marine resources.

30 -~ ACTIVITIES PLAN

1) Collect bicleogical materials pertinent to selected Atlantic coast
sport and commercial species such as drums, flounders, porgies, sea

hisr
S 3

ad

bassas durino and fall gronndfish cruigses, loc

cruises, and 2 pOort sampiing.

2} Analyze biclogical materials to determine one or more of the following:
age compogition and growth rates (analysig of scales and otoliths);
zexual development, spawning season, and fecundity (macro- and
microscopic gonadal examination; food and feeding habits (stomach
content studies) .

3} Conduct stock and racial identification studies of selected species
by means of discriminant function analysis of morphometric and
meristic variates and analysis of scale structure pecularities.

i

4) Record all data collected on the appropriate automatic data processing
forms, transfer to punch cards, and incorporate into gorting, listing,
and statistical systems.

5) Retrieve and analyze data for use in technical reports, scientific
publications, and special problem areas, such as EIS.

6) Retrieve data requested by various user groups such as population
and environmental analysts, NMFS research, indistry, sportsmen,
management and regulatory agencies.

FY 75: (Now part of MAC-002~77-SII~A

1) Develop historical finfish data into ADP formats for inhouse reports,
ar.hiving, and published summary.

~-167-
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2} Complete ADP processing of data for racial analysis of flatfish
species.
3} Complete preparation of bluefish compendium contributions. Included
are completion of age, growth, morphometric, and biblicgraphic matexial.
4} Continue age and growth studies of selected sciaenid species and
initiate special studies on fecundity, food habits, and racial
separation.
5} Ccmplete data report pertaining to 19268-72 Dolphin and Delaware II
cruises.
6) Cecmplete stock and racial studies of three species of flatfish
(Paralichthys dentatus, P. albigutta, P. lethostioma).
7) Continue preparation of bluefish compendium contributions.
8) Continue studies of selected sciaenid species.
9) Prepare semi-annual and annuval repcrts from monthly cruise results.
FY 76:
1) Complete synopses for selected species of the Sciaenidac to include
age composition, growth rates, spawning seasons, fecundity, food
and feeding habits, and identification of stock and/or racial units.
23 Continue series of biological analysis reports from monthly cruises.
Y 77:
1) Continue to amplify research on age, food habits, fecundity, length-
weight for selected sportfish species.
2} Prepare reports for sclentific, environmental and other user groups
on significance of results.
31 - TASK QUTPUTS
a) The biological studies program will provide material relevani to growth

rates, age compogition, spawning seasons, fecundity, migrations, food
and feeding habits, and other factors affecting the abundance and
distribution of important commercial and sport fish. Such studies

of the life history of fish ave essential for the developmant of
population models which will lead to better predictions of future
abundance and as a basis for sound management decisions. It will
attempt to establish means to identify geographic races or unit stocks
of those gpecies that contribute to the commercial and sport fisheries.
These gtocks may differ in distribution, growth, fecundity, and survival.

Accurate assessment arnd management of those species where sepavalte coastal

units exist must be based on a knowledge of their stock structure. The
task initially will:

ETpRT
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1} Contribute biclogical data (i.e. length-age, length-weilght) in
cooperation with NEFC and contracting State agencies to a common

=3
input program which will incorporate material from Block Island
to Cape Canaveral.

2) Provide analyses of materials collected during cruises or by
means of port sampling to population dynamics group. -Thesge inputs
will initially provide a data base and subsequently improve the
accuracy of bilometric modsls of population structure.

3) Provide outputs from the life history data bank to various users,
including industry, sportsmen, population and environmental analysts,

other NMFS research groups, and management and regulatory bodies.

4) Pe prepared to furnish or synthesize data pertinent to man-induced
impact on the environm=nt.

The long-range benefit of this task will be the akility to provide, on

a regular and timely basis, bioclogical information esgsential for assessment

predictions and management policies pertinent to selected middle Atlantic
coastal sport and commercial species.

Using standard collecting and analyses procedures, over enough vears,
will enable valid comparison of normal fluctuations in specific fish
populations and variations from the normal attributed to the impact

of natural or man-made stresses.

a Al oL ren
VAL AZDLE R N ]

f

Information coliected will, upon reguest, De mads
Federal, or international units in charge of management recommandations.

Upon request, additional biological materials will be collected and
forwarded to callieagues in other investigations, State agencies, and
universities.

IMPACT OF TASK AUCMENTATION

CY -- no increases anticipated.
BY -~ no increases anticipated.
BY + 1 FY 77 == no increases anticipated.

CRITERIA FOR TASK COMPLETION

BACKUP DOCUMENTATION

S. J. Wilk and M., J. Silverman. 197 . Fish and hydrographic collecticns
made by the Reseaxch Vessels Dolphin and Delaware II during 1968-1972
from New York to Florida. S8SR-F (in press).

S. J. Wilk and M., J. Silverman. 197 . Summer benthic fish fauna
of Sandy Hock Bay, New Jersey. SSR~F (in press).

-169-
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L. A, Walford, 8. J. wWilk, B. 0Olla, A. Xendall. B. Freeman, D. Deuel,
and M. Silverman. 197 . The bluefish (Pomatomus saltatrix) A
gynoptic review of its biobogy. ASMPC Leaflet Series (in press).

S. J. wWilk. 197 . The weakfish (Cynoscion regalis) a review of its
biology and present research. ASMFC Leaflet Series (in press).

M. J. Silverman. 197 . Rarly scale development of bluefish (Pomatomus

saltatrix). Trans. Am. Fish. Soc. {in press).

1) MACFC programs and tasks

a) Multispecies task

b}  Ichthycplankton task

¢} Ecosystems Investigations
2} Other NMPFS programs

a) NEFC groundfish survey

b} MARMAP

¢}  AEG
3) South Carolina ~ MARMAP

None

None

Bicleogical data of fish stock will add to decision making for
tactics in managing any coffshore foreolign fischory impacts ugen

in m g
recreational fish species.
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STATEMENT OF NEED

At a time when the activities of man continue to impinge on and disrupt
the natural homeostasis of the marine ccosystem, it is essential that
the level of confidence in assessing and predicting the effects of such
activities be improved. It is only through such efforts that rational
planning of action for preserving the environment may be implemented.
One approach to the problem is to study the response capabilities of
selected marine organisms to specific contaminant stresses.

In recent years;the need for more comprehensive measurts of pollutant
effects on aquatic organisms has stimulated the development of method-
ology in a variety of disciplines including animal behavior.

The most important 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 posgible consequences
at both population and ecosystem levels. The complex of biochemical
and physiological responsezs which are integrated by the animal 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, a particular stress situation. By using the
normal behaviors of the animals ' as baseline measures, the effect
of given levels of potentially detrimental stress can be determined

and the results extrapclated to predict the impact on or degree of
change within a given natural community.

sYele) For nroviding
<

d for providin 7 information

concerning the 1ife
habits, behaviors and habitat and feeding reguirements of marine species
residing in envircnments which are potentially susceptible to man-induced
change. Invironmental modeling and EIS ultimately require information
of this sort since realistic models or predictions cannot be developed
if there is insufficient data from the natural environment. 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, state and federal agencies (EPA, AEC).

LABORATORY ACTIVITIES PLAN

Laboratory studies conducted under controlled conditions will center on
the measurement of normal behavioral responses of selected marine fish
gpecies, including juvenile mullet and cunner, and how these benaviors
are affected by selected contaminant stresses including temperature,
petroleum and/or water soluble petroleum components.

The focal point of the laboratory studies in which mullet comprise the
test species is a 180-liter tank, constructed from non-reflective glasgs
which is surrounded by 4 adjacent tanks of similar size. This entire
experimental system is equipped with controlied light and temperature
system as well as a speclalized filtration svstem.

-1 7[;.,.
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In the erperimental procedure, a single fish located in the central
tank is allowed visual contact with a group of fish in one of the
adjacent tanks altbough it is physically separated from them and hence
ig deprived of all other sensory stimuli. The initial phase of the
study will establish normal behavior under preferred conditions of
light, temperature and salinity. Quantitative 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 styength of the motivation of the fish to
aggregate during short and long-term exposures and can be readily
compared with any deviations in the normal schooling responses occurring
during periods of induced stress.

eeding behaviocr is also tested in the same experimental apparatus and
quant*tatlve 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 thelr species mates. Through this system of testing,
an analysis and guantification of feeding behavior will provide the
capability to detect changes in feeding motivation caused by temperature,
petroleum and by the interaction of the two.

Studies in which cunner are the test species will be conducted in
another specialized experimental system eqguipped with controlled light
and temperature and filtration system, and in which the animal's
substrate and habitat reguirements are approximated.

The initial phase of the study will establish, under conditions corresg-
BALnG 580 ; ) M,;?A;f of tewperatures, salinity, light, normal

r~ -

patterns of terrif tality, act: /. feeding and sotial interactiocns [us
cunner. ‘These behaviorswillbequantified for comparison with behaviors
chserved 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 regularly.

FY 75-76 - Normal social, schooling and feeding 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 determined.

TASK CUTPUTS AND BENEFITS

The primary output of thigs Task will be the utilization of established
normal life habits and behaviors of representative marine fish species

to determine the effects of selected contaminant stresses (e.g. petroleum,
temperature and the synergistic action of the two). This information

will result in an increase in the ability to assess and predict potential
effacts of contaminants within particular ecosystems and aid in developing
ecosystem guidelines to be used in all types of ecological modeling
efforts.



The need for such guidelines and the important role the Behavior
Investigation has played in pioneering this type of effort arc
exempiified by the following: 1) a workshop on "Behavioral Measures of
Environmental Stregs"” sponsored by the Marine Technoclogy Society; and
2) a forthcoming session, “The Use of Behavior tc Measure 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. Olla, Senior Investigator of this Task, illustrate 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 limits.

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 contaninants. 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 centributing significantly to the
improvement of standard testing procedures. The actual data vathered

by this Task can be used by a variety of concerned groups including
private industrial firms, state and various government agencies (EPA,
CEQ, AEC).

IMPACT OF TASK AUGMENTATION

No potential increases are anticipated.

CRITERIA FOR TASK COMPLETION

BACK~-UP DOCUMENTATION

Atema, J., S. Jacobson, J. Todd and D. Boylan. 1973. The importance
of chemical signals in stimulating behavior of marine organisms:
Cfect mnental ciicnistry on animal ¢

e STV i
p. 177-197. In: G. E. Glass (ed.) Biocassay Techniques and Environ-
mental Chemistry. Ann Arbor Science rPublishers Inc., Ann Arbor,

A ey e

Michigan.
This paper reviews the effects of kerosene fraction of feeding
attraction to food and heming in various marine organisms.

Atema, J. and L. Stein. 1974. Effects of crude oil on the feeding
behavior of the lobster Homarus americanus. Environ. Pollut. 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 evaluvates the cffects of thermal discharges
on biological processes.

, A. C. 1974. Sport fisheries and offshore oil. N. Y. rish and

Game Jourx. 13(1):79-312.

This paper discusses the mayine sportfishery resources in the Noxih
iddle Atlantic regions in relation to the suspected petsoleum
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Krenkel, P. A. and F. L. Parker (ed.). 1969. Biclogical Aspects of
Thermal Poliution; broceedings. Vanderbilt Univerisity Press,
Nashville, Tenn. 407 p. V
This papecr revicws 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 uaed
in a book of interest to sportsfishermen.

Olla, B. L. 1971. I. The effect of tewperature on the activity of adult
Atlantic mackerel, Scomber scombrus. 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 tnmpeLaLure on the activity of adult
Atlantic mackerel, Scomber scombrus. AEC Report (49-7) 3045: 1972.
This report summarizes the effects of thh temperature acclimation
followed by two gradual step increases to upper incipient lethal
levels and the resultant changes in feeding levels. :

0llz, B. L. 1973. TIII. The effect of temperature on the activity and
feeding of adult Atlantic wackerel, Scomber scombrus. Some factors
te be considered in the conduct of finfish bicassays. AEC Report
(49-~7) 3045.
This study reports (1) the effects of identical temperature increases
within pref rred ranges on activity and feeding pat :
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Olla, B. L. 1974. (1} Cowmparative 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 schocling species, striped mullet, Mugil
cephalus. (3) The activity, habitat preference, home rangs and
feeding in the cunner, Tautogolabrus adspersus. AEC Report (49-7) 3045.
This study reports (1) the QlfLeLLDLCS in response capability of repre-~
sentative pelagic and demersal species types: ( )} the reduction in fish-
to-fish response at high gsublethal temperatureg; (3) the normal environ-
mental reguirements of an inshore demersal bp&Clesr cunnex

0lla, B. L. (ed.). 15%75. BRehavioral measures of environmental stress.
In: Procecedings of the Marine Technology Society'’s Marine Bloassay
Evaluation Workshop. In Press. .
This chapter details the need for and use of behavioral measures in
bicassay tests on marine organisms.

0lla, B. L. 1975. The use of behavior to measure the effects of petroleun
on marine organisms. In: The Proccedings of the Conference on Marine
Environmental Tmplications of Offshore Drilling in the Baltimore Canyon
Region of the Mid-Atlantic Coast. In manuscript.
This papcr reviews the need for and use of bchavior in measures assesSsing
and predicting the effccts of petroleum and/or petroleum products on
marine organisms.
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Olla, B. L., Ao J. Bejda and A, D. Marine. 1974. Daily activity, move-
occurrence in the tautog, Tautoga onitig

feeding and seasonal oo
k Bull., U. S. 72:27-35,
Thxg paper describes the iife habits and environmental requirements,

derived from in situ observations, cof the tautog.

¢lia, B. L., A. J. Bejda and A. D. Martin. 1975. Activity, movements
and feeding bchavior of the cunner, Tauntogolabrus adspersus, and
comparison of food habits with the coresident tautog, Tautoga onitis.
In review. ,
This papexr describes the life habits and environmental requirements of
cunney and feeding interrelationship with tautog.

Olla, B. L., H. M. Katz and A. L. Studholme. 1970. Prey capture and
feeding motivaticn in the bluefish, Pomatomus saltatrix. Copeia 1970:
360-362.

This study describes the different phases of the feeding response and
the effect of prey size on feeding motivation.

0lla, B. L. and C. Samet. 19874. Fish-to~fish attraction and the
fecilitation 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

0lla, B. L., C. E. Samet, and A. L. Studholme. 1972. \
feeding behavior of the summ e Lichtlys
controlled laboratory condi LLODS, Fish. Bull., U.
This paper describes activity cycles, feeding and swimmin
of adult flounder under controlled laboratory conditicons.

u/
t

g pa terns

0lla, B. L. and A. L. Studholme. 1971. The effect of temperature on
the activity of bluefish, Powatomus saltatrix L. Biol. Bull. 141:

337-349.
This paper describes the effects of thermal stress on activity,

feeding and gchooling in bluefish.

Olia, B. L. and A. L. Sthdhclne. 1972. Daily and seasonal rhythms of
activity in the bluefish (Pomatomus saltatrix). In: H, E. Winn and
B. L. Olla (eds.). Bechavior 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. 975%. The effect of temperature on
the bhehavior of young tautog, TaL ~oga onitis (L.). Proceedings of
the Ninth BEuropean Symposivm on Marine Biology. In Review.
This paper describes changes in activity, territoriality, feeding and
shelter - dependence of young tautog at elevated, sublethal temperature.
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Olla, P. L., R. Wicklund and 5. Wilk. 1969. lehavior of winter flounder
in a natural habitat. Trans. Amer. IMish. Scc. 98:717-720.
Thig study describes field observations of winter flounder activity
and feeding at different times of the day and at different ambient
temperatures.

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

Ricciuti, EBE. 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 pubklic.

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. IIX.
Sublethal effect and "safe" cconcentrations. Water Research 1971.
5:245-266.

This paper points up need for change in bicasszy methodology particularly
with respect to incorporating behavioral measures.

Swadinacrk. M., A. Granmio and 5. Kolbharg. IR VRN Eifects o o1l diarnersants
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 dispersanits to a variety of marine animals.

Takohashi, ¥. T. and J. 5. Kittredge. 1973. Sublethal Effects of the
Water Soluble Component of 0il: Chemical Communication in the Marine
Environment in the Microbial Degradation of 0il 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 o0il on sexual and feeding in
bhehavior, as mediated by chemorecepticn in the lined shore crab,
Pachygrapsus crassipes.

Thermal pollution of water. Panel discussion, Fourteenth Annual Con-
servation Conference, National Wildlifo Federation, Washington, D. C.,
December 1967. This paper is an analysis of problems imposed upon
different environmental communitics 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
stablished and anticipated.
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Zobell, C. . 189, Microbial modification of crude oil in the sea.
pp. 317-326. In: Proceedings: Joint Conference on Prevention and
Control of Oil Spills, 12638. American Petroleum Ingtitute, New
York, N. Y.

This paper discusses the microbial breakdown of a variety of crude
oils under various environmental conditions.
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TATEMINT oF HEDD

A primary interest of commercial, recreational and coastal conservational
rests iz to define the role and contribution of estuarine areas to
ffshore marine stocks. The svrvival, migrations and recruit-
writant species depend to large extent on natural and
cecurring within land~bounded waters along the coast.
. fish abundance, and distribution of fishes, reguire
a short-t hling frare for detecting seasonal changes and interpreting
annual 5. The results of such sampling at selected areas will
DLOV¢U3 a nmeans of defining baselines, relating sources of variation,
3 understanding the changes reflected in annual or semi-annual
The conduct of resource surveys in a standard fashion
tates will satisfy their need to monitor the status
sources and define the productivity of waters in
ing links to harvestable fractions of resources
waters are fished by our own nationals
tion aid impinge on ICNAF statistical area & where
26 a*vo operate.

inte
nearshore an

ent of many
manwmqﬁe ef
Betimates of

20 -~ ACTIVITIES PLAN

The task will be accomplished through contract surveys following a standard
protocol. Inshore-offshore sectors will bhe defined as study areas in which

sampling wiil be gscheduled in a vandom stratified strategy to reduce bias.

soplankton and demersal finfich will be

aphic 1

Hydrog emeters. ichthy
3

y
deternined at monthly i

ived from the various individual contractees, obtained in standard
in a cooperative joint report, using the individual

red d
¥ as sources. Seasonal changes, specieg variations and hydrographic
fferences wi