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INTRODUCTION

This document contains our task development plans for FY 1976,
as projected from the perspective available to us in December, 1973,
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 F'Y 1975; (2) possible increases in resource assessment
funding, following instruction received from the Associate Director for
Resource Research for FY 1975 and FY 1976, and (3) potential but as
yet unspecified increases in NOAA-MESA-N, Y, Bight funding for FY 1975

and FY 1976, )

Coricerning Molluscan Aguaculture, we have submitted TDP's
showing reprogramming in the second half of FY 1975 of $87.2K into
Aquaculture, This amount of reprogrammed money will be increased
to $174.4K in F'Y 1976, when it will augment the $3OOK for Aquaculture
specified in the FY 1976 P.E. D,

For the second half of F'Y 1975 reprogrammed funds for Aquaculture
would be as follows:

$16, 8K from ""Contaminant Effects on Algae' (MACO013) to
"Nutrition of Shellfish” {MACO057].

$19. 0K from '"Mutagenesis' (MACO014) to
"Genetics of Shellfish" (MACO056).

$21. 6K from "Comparative Pathobiology' (MACO016) to
"Control of Disease' (MACO058) ,
$29.8K 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 $300.0K increase
for Aquaculture for FY 1976 would augment the reprogrammed amount of
$174.4K in the following areas: ' :




FY'"76 reprogrammed FY'76 Increase Total

MAC-057 (Nutrition) $33. 6K $ 45.5K  $ 79. 1k
MAC-056 {(Genetics) o 38.1. 102.3 140.4
MAC-058 (Control of Disease) 43,2 83.2 126.4
MAC-059 (Spawning and Rearing) 59.5 ' 69.0 128.5

Totals: $174.4 . $300.0 $474. 4

Concerning Resource Assessment, we have received notice in Program
Emphasis Documents to plan for an increase in F'Y 1975 of $53. 0K for Fishery
Analysis, Sportfish. For FY 1976 we are planning for two potential levels of
increases ($4.0KK and $2.34KK). Dr. Royce' PED instructions provide for
increases of $250, 0K or $60. 0K in MAC-002 task to supplement survey cruises
under subobjective code II-C-2; increases of $10.0K in MAC-002 for surveys
related to pollutant effects under suboijective II-C-4, and $90. 0K or $80.0K
in MAC-005 for assessment of sportfish under subobjective II-C-5. Separate
TDP's have been prepared for the two potential levels of funding in these
tasks (MAC-002 and MAC-005) for FY 1976, We are also submitting separate
TDP's (MAC-063, Multispecies, Estuarine Assessment and MAC-064,
Fisheries Analyses) which are cutside PED guidelines, but which we feel will
be important to initiate in FY 1976, Additionally, we are submitting a TDP
(MAC-065) for reimbursable larval fish studies beginning in FY 1975 with
AEC funding. This TDP was prepared at the specific request of the Central
Office (RR).

Concerning the NOAA-MESA-N, Y. Bight project funds assigned to
this Center ($279. 0K for FY 1974) we have not yet received specific guide-
lines from the project office for increases in FY 1975 or FY 1976, but we
have been informed of substantial increases in project funding expected in
FY 1975. We have therefore projected in the task (MAC-055) an increase
of $100.0K for FY 1975 and an additional $100.0K in FY 1976. 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 3 on 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 1976 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.

4




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

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

K
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MIDDLE ATLANTIC COASTAL FISHERIES CENTER

RELATIVE RANKING OF FY 1976 RESEARCH TASKS
(EXCLUDING REIMBURSABLES)

MA-002-52
MA-064-FA
MA-005-FA
MA -007-1IE
MA-012-1IE
MA-015-1IE
MA-017-IE
MA-009-IE
MA-056-A0
MA-014-1IE
MA-058-AQ
MA-016-1S
MA-057-AQ
MA-013-1IE
MA-006-IE
MA-053-1LS
MA-059-AQ0
MA-060-1LS
MA-008-IE
MA-063-52

i

Multispecies, Middle Atlantic

Population Dynamics

Fishery Analysis; Middle Atlantic Sportfish
Impact of Environmental Change, Middle Atlantic
Rearing of Indicator Organisms

Physioclogical Effects of Pollutants

Disease.of Environmental Stress

Microbiology and Chemistry

Genetics of Shellfish

Mutagenic Effects of Pollutants

Control of Disease

Comparative Pathobiology

Nutrition of Shellfish

Pollutants & Phytoplankton Food-Chain Species
Behavior of Fish under Pollutant Stress
Prerecruits, Middle Atlantic Bight

Spawning and Rearing of Shellfish

Life Studies, Sportfish

Biochemical Modelling

Multispecies, Estuarine Assessment
L]
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frozram Choss-walk: Reprogramming and Increases in Funds: FY'74 to FY!75 to FY'76 b
' ‘ ¥
i v
Fiscal Year 1674 o B . &;cal Year 1975 . C Fiscal Year 1975
TZP 4 Task # ftle Increases o TDP # Task Title " Increases | 4TDP # Task # Title
Reprogramming ) : Reprogramming ! 1‘-
M2-02-74  2312P1 SIF Multispecies, MABL/ ’ . MA-02-75 2812P1 5II Muitispecies, MAB Reprogram: Split MA-002-76, 2812P1 SII Multispecies, MAE
; Survey fr. Life History MA-060-76 Life Studies: Sportfish
i
. § .
MA.05-74 2813P1 FA Mid-Atlantic Sportfish Increased funding ! MA-05-75  2813P1 FA Mid-Atlantic Sportfish Increased funding _ﬁ. MA 005-76 2813P1 FA Mid-Atlantic Sportfish
: K3
M L0h.T4  28518P1 Behavior of Fishes under Reprograrxﬁ:Split : MA-06-75 2818P1 Behavior of Fishes under o %*, IA-006-76 2B18P1 Behavior of Fishes under
Bollutant Stress T Pollutant Stress h },}5 Pollutant Stress
! - . .
a L bloTad Behavior of Fishes under AEC reimbursable % MA-61-75 Behavior of Fishes under ‘(?MA-OUI-'M Behavior of Fishes under
Temperature Stress . P! Temperature Stress {E . Temperature Stress
MAL0T-7T4  Z8183PZ2 IEC;Mid-Atlantic Bight " MA-Q7-75 . 2818P2 IEC;Mid-Atlantic Bight g;}MA—OO?-?é 2818pP2 IEC; Mid-Atlantic Bight
A LCEATHS 2318P3 Biochemical Modelling, MABL/ MA-08-75 2818P3 Biochemical Modelling, MAB ’_:I\iA-OOB-'?é 2818P3 Biochemical Modelling, MAS
' . . Fias .
N{A-09-T4  2818F4 Microbiology & Chemistry MA-09-75 2818P4 IEC; Microbiology & Chemistry, MAB g"‘
MaAL12-T2 281375 Rearing of Indicator Crganisms Reprogram % of .,_.—'?Q AMA-lZ-?S 28181?5 Rearing of Indicator Organisms «{\NA -012-76 2818P5S Rearing of Indicator Organt e
":; effort to Aquaculture o MA-59-75 2826~ . Aquaculture, Rearing of Shellfish .frIncreased funding (3MA-059-76. 2826-- Aguaculture, Rearing of Sheiliis -
— . . bave
AA-13-T4 281874 Pollutants & Phytoplankton. HReprogram T of . ‘ MA-13-75 2818P6 Pollutants & Phytoplankton 2818P6 Pollutants & Phytoplankton
Food-Chain Spemes *effort to Agiaculture ' i Food-Chain Species - . Food-Chain Species
. : MA-57-75  2826-« Aquaculture:Nut rition of Shellfish-#increased funding EBIA-057-76 2826-- Aquaculture; Nutrition of Shelif:
HMA14-T4  ZBIEPY Mutagenic Effects of Pollutants —%»Reprogram % of s MA-14-75 2818P7 ‘Mutagenic Effects of Pollutants ;":VA, 014-76 2818P7T ic Ei Poll:
. effort to Aquaculture e MA-56-75 2826~ Aguaculture:Genetics of Shellfish 4 Increased funding 'lvf% 056-:{6 732:’;.?‘ ;:Iutage?:c Euéats :f o;wya
X “ “ - quacuiture; enatics &
MA.15-74 2818P8 Physiol. Effects of Pollutant . MA-15-75 ' 2818T8 Physiol, Effects of Pollutant i
tresssc : : ' e sses ; ;ﬁ{viA-OIS—?G 2818P8  Physiol. Effects of Pollutant
. it tr
’ . ,_,; Stresses
KE 7 rd i~ iv + 3 o s -
Ma-16-74  2817P1 LS Comparative Pathobiology _g-, Reprogram % of —  MA-16-75 2817P1 LS Comparative Pathobiology . :f-‘vm 01676
eifort fo Aquaculture ——3p- - MA-58-75  2826-- Aguaculture:Control of Disease ~3 Increased funding ’%-J'A-O’S-‘ZG ig;zpl LS Coemparative Pathobiology
o ) . » , ‘ f, ~058- - Aguaculture; Control of Disease
MA-17-74  Z818P9 Dieease and Env. Stress . L/ MA-17-75  2818P9  Disease and Env. Stress FMA-017-76 281829 i ¢ E gt
: . R & - - isease and Env. ress
MA-ZL-T4 900040 Support (MACFC) —~———~ Reprogram MA-51-74 MA-24-75 900040 Support (MACFC) fl"VA 024-76 900046 . s ¢ (MACEC) :
. A ) SMA-024- upport { F
MALSLI-T4 900040 Library (MACFC) —7§ & MA-54-74 to Support . %
MA.55-74  2817PE MACFC, Collecting Task . - s
ALED.TA ~ co ' fr
MALD-T4 2817PA MACFC; ADP Collecting Task MA-50-74 2817PA MACFC; ADP Collecting Task . ,lylA 050.76 2817DA MACFC; ADP Collecti .
. X 4 £ Ox < l"g .\&‘.S
MALE2-T4 2317PC MACFC;Small Vessel Cperations MA~52-75 2817PC ’ MACFC;Smail Vfgssei Operations ~MA 052.76 2817PC MACEC:S uv Lo .
. J * - - A somal iesse p?ratzof
MA-55-74 281217 MESA (Reimbursable)-NYB Increased funding . MA-55-75 271217 = MESA (Reimbursable)-NYB {’LA 055-76 271217 MESA (Reimbursable)NY B
™ 2Os CLMourss &) «
MaA-33.74 LS Prerecruits, MAB . ' MA-53-75 S P its, MAB "* :
. > . L Prerecruf o ‘MA 053-76 LS Prerecruits, MAB
N A . . z\
N ) ’?VIA 063-76 MARMAP, Multi-Species;
Estuarine Assessment
MA 064-76 . FA Population Dynamics-MA Greour
MA-65-75 . Larval Fish Studies N . .
AN I D ARG /Relmbursable) T TN TR b el ey W 06576 ° " Larval Fish Studies (AEC-Reir

2
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a
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NIFS TASK DLEVELOPHENT PLAN ' - [l oare prepanen
SUMMARY SUEET . 12/28/1973
CURRENT YEAR FY 197 | BUDGET YEAR FY 1942 | BUDGET YEAR +TFY 197
. TARGET CTARGET . TAQGETY .
I 3] HUMBER/TASK TITLE o ALLOWANCE INCREASE ALLOWANCE] INCREASE ALLOWANCE INCREASE
_ o A 8 | = < D .ooe ¥
MA-002-76-SII-A- T3 hocoo | b L 1259.6
Multi-Species -;MAB ~ 7 1 .386.6 -~ | 370.5 1/ 192.9 | 69.8
' L o | o e '
N rea ;
MAC -060-76-1S-A - - SN R \ o
Life History - Multispecies' | - e e - 11‘8. 3 10.0
MAGC-005-76-FA-A , - SRS : | 90.4
Middle Atlantic Sportfish 32,7 -0 | 751 53,0 155.8 | 82.6
MAC=-006-76-IE-A | N IR , .
Behavior of Fishes under : 124.:‘9 . 2/ 130, 7 o 132 1 -
Stress - : , FZat N _ i .
MAC-061-76-IE-R N \ A2 .
Behavior of Fishes under . o A (40. 0) - . (40. &N -
Temperature Stress ‘ ‘ : R R S S
MAC-007-76-TE-A - - c , o
[EC, Middle Atlantic Bight | (184  -. [ 73.8 - 75.2 | -
MAC-008-76-IE-A - ‘
Biochemical Modelling, = . o : : . _
MABZ/ o . 128.0 - 135.8 - 137.1 1 - L
. . . i s e L
. . & . ¥ -
MAC-009-76-TE-A * . [ ' ,. IR A :
Microbiology and Chemistry,| = 261.31 . - Co271.1| e o) 270,90 -
MAB ) S ' .
MAC-012-762IE - A - : I
Rearing of Indicator 1 z01.8] 3| 18Lis) - 145.8 | -
Crganisms ' '
MAG-059-T6-AQ-A | \ S
Rearing of Shellfish - T 29.8) - 59.5 | 69.0
MAC-013-76-TE-A AR Vo
Pollutants & Phytoplankton 81.5 ——Y 3/ S 68‘.4 - 45,2 | -
Food-Chain Species ~_ S . .
MAC-057-76-AQ-A . \4& : _ 'k
Nutrition of Shellfish 16.8| ° - ' 33.6 45,5
/" . 3
(7)
..... F S v— -




CNRFS TASK

DEVELOPAE

PLAN

R N N N T

|

DATE PREPARED

SUMMARY wam 12/28/1973
CURREHT YEAR £¥ 17 F| BUDGET YEAR FY 1900 | QUOGET YCAR #1FY 191
TARGET TARGET TARGET
TODP MUMBER/TASK TITLE ALLOWANCE IHCREASE ALLOWANCE INCREASE ALLOWANCE INCREASE
r ‘ A B c . D £ F
i MAC-014-76-IE-A ‘ oy, S : N
- Mutagenic Effects of ] »81.5 = 68.4 - 45,2 -
‘Pollutants- ; """‘J%”}*‘ o '
MAC-056-76-AQ-A" \\ o
~Genetics of Shellfish . - TN 19.0 38.1° 102.3
MAC-015-76-TE-A o B R |
Physiological Effects of 1203.6 G| 21407 214.5 -
Pollutant Stress ' : . '
MAGC-016-76-1S-A . - A s
Comparative Pathobiology =~ | 184.1 3/ ] 159.8 - 159.7 -
MAC -058-76-AQ-A \,@ | .
Control of Disease - - A 21.6 - 43.2 83.2
MAC -016-76-TE-A ; .
Disease & Environmental ila.il - 109.9 - 129.9 -
Stress - g -
MAC -024-76-00-A . {
Support (MACFC) - o - - ' -
. » ‘. Co f’ ¥ it
MAC -057-76-00-A L o _ 3 ;
Libraries (MACFC) . : - —y/ Terminated - Pl
MAC-050-76~00-A
MACFEC: ADP;Collecting 42,8 - 45,2 - - 45,2 -
Task ' ‘ ‘
. - ~76-TF . ) =
MAC - 055 76-IE-R o/l 5/ 5/ 5/ 5/
Biological Oceanography: - : = o - -
MESA -NYB (Reimbursable) | (309.3) - (309.3) | (409.3)] ¢409.3) | (100.0)
MAC-053-76-LS-A A o
Prerecruits, MAB 213.0 - 178. 9 - 178.7 -
MAC-063-76-52-A" ¢ 5/
Muiti;lyecies; Estuarine - - - - - 225.0
Assessment
(; (C_:‘f) \ 3




MMEFS TASK DEVELOPHENT PLAN DATE PREPARED
) SUMMARY SHEET 12/28/1973
CURRENT YEAR FY 19 (1| BUDGET YEAR FY 19_(2 | BUDGET YEAR «1 FY 19
TARGET TARGET | v TARGET
TOPRUMBER/TASK TITLE ALLOWANCE | INCREASE ALLOET(ANCE INCREASE ALLOWANCE | INCREASE
‘ A ;! o« o E ¥
MAC-064-76-FA-A . 6
Population Dynamics - - - - - 125.0
| , ' 5
MAC -065-76-52-R = 2
Larval Fish Studies (near off-| ' ~ - (180.0) (180.0)
shore nuclear power plants) '
AECRetnrbursabie
MAC -066-76-00-A s/
Construction of Laboratory - B - - - 500.0
& Wharf 3
/ !
1/ Split- out Life Studies from Survey II' "
2/ Split out Reim}‘éursable. A& spects of Béhaﬁor Task - Non-Add Itgms in pazenthesis.
3/ Reprogram to Aquéculture - last $ix monthg of fiscal|'75.
4/ Task consolidated with Support T |sk - Terrhinated as of Fiscall '75.
5/ Reimbursable items - 'p_aﬁ'-add. '
e Quer-.gnidance items: MAG-064 ahd MAC-066 have high priorities in Centen, .. ...~

roan & -

¢

¥




NMFS TASK DEVELOPMENT PLAN

(See Deotailed Instructions)

NATIUMAL OCEANIC AHD ATMOSPHERIC ADMIMISTRATION

1

8

f. DATE PREPARED
20
-y

Dec.

1973

*

(Submit flve copivs by Jon, 2, 1974.)

J: Director, Nacional Marlne
Fisherics Service, ATTUN: Fx5
National Oceanic and
Atmospheric Administration
Washington, D.C. 20235

FMC's « Submit a separate Task Development Plan for cach task beginning, continuing, or
ending in F'Y 1974, FY 1975, or FY 1976.. Total funding in each category must equal your
PED specific toral funding guidance. Reimbursable funds ace ndt to be miagled wich
appropriated funds on any programmatic TDP; separate TDP’s must be prepaced. Submit
one Support TDP itemizing the administrative support cost (M‘anagcmcm'Fund) for the "MC.

TOP NUMBER

AC-002-76-SII-A

3. 5UB-CBJECTIVE CODE

II-C-2

and NMFS Hdqgra,)

4, RANK (To be completed only by FMC's i FMC

.

| NMFS HDGQRS.

TASK NUMBER 6, TASK TITLE

MARMAP II: Multispecies, Middle Atlantic Bight (High Increasq

12P1

SRGAMIZATION CODE 8. ORGANIZATION TITLE (Responsible for execution of this task) 9. PRINCIPLE LOCATION
lesource Assessment Investigations Ctty , [Sf"“’

33000 Resource Ass g Sandy Hook Lab. N.J.

OBJECT CLASS ui CURRENT YEAR FY 19_2:'}. BUDGET YEAR FY 19 (2 BUDGET YEAR +1 FY T'L_(__E
1weg 10-19, Enter all dollar values as z
thousands and tenths of ~ TARGET TARGET TARGET
thousands. L] ALLOWANCE | IMCREASE | ALLOWANCE | INCREASE ALLOWANCE | INCREASE
183 22-23. Enter as man-years and 8 A B - c D £ F
] tenths of man-years. .
. Total Direct Labor 131 210.7 209.2 99, ¢ 61.7
. Travel 19 7.0 9.0 6.0 6.2
. Rents, Commuaications, )
Utilities 21 1.0 1.0 1.0 3.2
. Contracts [ (To ba 21} 51 28.0 3.0 20.0 103.8
: 52
Grants [T] (Funds obligated) 58
Supplies 53 9.1 15.3 4,7 . 25.0
Capital Equipment 54 10.0 14.0 4,0 30,0
Other (Estimatod cosi of all other direct 18.5 16.3 g 8.3 5.7
cost not included above.)
Total Direct Funds ) :
(Add lines 10 through 16 above.) 284.3 267.8 143, 9 235, 6
Support Cost . 102.3 102.7 49,0 24, 0
Total Funds ‘
(Add {incs 17 and I18.) 386'6 370’5 192'9 259' 6
Positions, Full-time permanent
(Number applicable to this Task. Also, 11 10 5 2
complote NOAA Form 32-14C:) .
Positions, Other
(Nuinber applicable to this Task) 8 10 5 5
\lan-years, Permanent 8.8 8.0 3.8 1.6
Jan-years, Other 4.4 5.2 1.9 4.0
Reimbursable Support
‘Keimburs able afreements only)

FFICIAL PREPARING HEPORT (Signature)

(D, Prennicd

(764

/)
(

26, CENTER DIRECTOR OR DESIGNATED REPRESENTATIVE (5id.)

e Lo Sl

R ARt A

v

»

L




£Q VERARL REQUIREIENTS Y 1076

s
e s e e L1 ,.’,,‘M_,a_,x“ i
L. Dace: 2. IO Wo.: J Prepared by:
Dec. 28, 1973 MAC-002-76-1-A John Holston

4o Tasi Ticle: '
Multispecies; Middle Atlantic Bight

| | 3 . BY - DY+
SEA TINE -~ DAYS . R CY (a)|(h) T.A. | () Incr. (d) T.&. |{(c) Tucr
ws Ser.V.Delawaré 1 E 50 60 ' ) 60 ; 20
s5el 6. 2. V. Rorqual o 30,];/ 60 - . 60 -
finlch N 7,R,V;Dela\gareili ' v - - 25 ' - 25 -
: (Ccean Shellfish) o
2 . - 2
arter o Trawler (catamaran) 25“2 253/ - 252/ 202/
ssel : : ' ‘
ype) 2.
.___TOTAL SEA DAYS . BO(55) |145 (75) o |145 (75) |207(20)
ientists  1l. Maximum | 12 12 - 12 12
.p?r . “ xr.'. : '. o T o .7 8 ' . 8 . ) - 8 | 8
Tiise 12 tinden ; - e ) ;
vozape). 13, imkipipated 1 10-12 10-12 g 10-12  110-12
o A - , Mar/Apr.oept. thru ] . o N
C Lha lat | May_ | Nov.. Sept. thrp Mov.
s . v o Mar, thru , ,
15, 7ud. v ‘ - May - Mar. thyu May
uize
nths 16, . 3xd,
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» Vessel Priopity: . ) .
ac woaa ¥RV gawa) o (D 07 4L Univi BV Ghacter 4
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— Lo f . e w7t smiall Boat R : :
C. Cowmexc;al Charter ' 3 cL , , ' :
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NS Small Doat
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1/ For estuarlne and shallow water assessment " Initial pilot studiés to be doné in
FY'74 & 75 on transect thLough Raritan Bay and Hudson Canyon - lennmc for

FY'76 program. . S PR S : :

2/ Cbaltel envisioned in exent that R.V. Delaware II not reac«.wated, with Rorqual )
for asscssmcnt work in waters less than three fathoms in depth. hese cruiscs
service many other Center activities, both in- house and contractual thru pwgy-
backing. "
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NHFS TASK DEVELOPHENT PLAN
27. ACTIVITY SCHEDULE AND EVENTS

MATIONAL OCFAHIC AND ATMOSPHERIC ADMINISTRATION

2 .
TOP NUMBER
MA-02

HUMBER EACH ACTIVITY OR EVENT.

PLANNING PERIOD - Indicare by entering an "X’ the beginning and completior
of subtask or selected Opt[’ltlofl al activicies that collectively define the task

for the 7 year plannin 1 X's™’ "
( ('DENTKFY BY ENTERING A" FOR occur at ypccxic p?)mgc ’Pfri ?S‘m Cﬁgﬁfc?;te \t\hgsev;tghn?fxsciltf ;Jgéwve%n?n[:?by
ACTIVITY OR “°E’” FOR EVENT, placiog an ""X’* in a single column. e o
& | ey | By BUDGET YEAR :
e NARRATIVE +1 ] 420 +3 j+4 | +5
Z|o (Brief descriptive phrase of activity or event) IRCAREEIRIIRIINEN-SRERIN
= ) aAlBlclole| Flolnl 1] sl uin
1A Conduct coastal groundfish asséssment surveys
(fall and spring) : . Ko g o o o o o o o e o e e
2|AH Prepare and complete groundfish crulse reports D G Tt o T e e E ok foeh il il it il
‘3!pH Summarize and complete cruise analyses comparisone b et D B e St ks el s
4|{AF] Prepare briefing books (SOS) . XX
5/A | Update briefing books (S0S) ",) Koo e e e e e
61A Conduct quarterly MESA surveys b Bt Sl Sl Es Sl oy ke Reuly St ik ke i i
7\AH Prepare and complete MESA cruise reports DG e B e B B St Dol Bty St ey Ity el i
81A Conduct shellfish assessment surveys Do T e T e B e Rt ey il ey et i
9|aF Prepare and complete shellfish cruise reports DG R R B e Bt Bk By Zbey by ke iy
10{a¥ Analyze and complete historical shellfish survey
data report AX ==X
11iA Conduct -special monthly groundfisg cruises in local
waters P R B B R R el Subs b il
12|aHY Prepare and complete monthly cruise reports DG T Bl R Rle Sl aabs ks ey el
13|{AH Prepare and complete an annual summary of monthly
ruise data ' Ko oo g e g
14{AFH Prepare and complete yearly cruise compaxrison
analyses in local waters ' ' KAy =-i=—
T
28. OUT YEAR COMMENTS a. Continued at same level K]
(Check sppropriste boxes and b. Increase of_____% ¥ D el
enter applicable percentage.) .
$incregses usually come from <. Reducnon Of % D APPROPRIATE
reprogramming within your FMC.) d. Termination [:] COLUMN
REMARKS Program task funding increase of 250K - F/Y 76
A/E = Any portion of a task which consumes time or resources, but

marks a significant point of progress and identifies specific

accomplishments.

(1)
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NKFS TASK
29, FULL-TIME PERMANENT POSITIONS

Liow Ja BT AM NSO U G e s o e R

NMATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 3

DEVELOPMENT PLAN
MA-02

TOF NUMBER

Reference NOAA Form 32~144, Item 20. [dencify all full-time permanent positions related to this Task forc
the budgec year only. 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, snter ‘“Vacant’’) SPENT OH

THIS TASK
Fishery Biologist (Administration) 15/4 | Merxill, Arthur 100
Fishery Biologist (Research) 12/51{ Ropes, John 100
Fishery Biologist (Research) 12/1| Wilk, Stuart 100
Fishery Biologist 11/1 | Azarovitz, Thomas 100
Fishery Biologist 7/4 1 Morse, Wallace 100
Fishery Biologist 7/4 1 Silverman, Myron 100
Biological Aid 4/3 1 Roberts, Susan 100
Fishery Biologist 11/3 | Christensen, Darryl 100
Secretary Stenographer 5/5 | Swann, Jane 100

Biological Laboratory Technician

(Fisheries)’ 5/9{ Silverman, Malcolm 100

TR T

R R

35, IMPACT OF TASK AUGMENTATION
a. Current Year
b. Budget Yeas
c. Budget Year + 1

36. BACK-UP DOCUMENTATIONR
a. Detail Documentation (Provide one sentence description.)
b. Related tasks and research presently being conducted.
c. Indicate the Congressional legislative requirements.

CONTINUE on plain 8x10%} paper. Ideatify ““Page of Pages’ and "“TDDP Number’ in upper right corner. Comment on each of the
following items, identifying by sumber. If item 15 not applicable, so indicate by entering “'NA"":

30, STATEMENT OF MEED
31, TASK QUTPUT
a. Significanc Queput
b. Termination Criteria
32. BEHEFITS
33. ACTIVITY PLAN
34, MILESTONES

6{'2) d. Indicate the Eavironmenal Impact Stacemeat (E18) requirements.

I
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30 -~ STATEMENT OF NEED

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

Fishery stocks in the middle Atlantic are subjected to a combined influence
of increasing fishing pressures and environmental extremes. Fishing
pressures have changed drastically in recent years with the influence

of foreign fleets offshore and with the recent and rapid development of
inshore recreational fishing. Stresses of normal environmental extremes

of temperature and salinity have been compounded by a reduction in quality
and area of estuarine nursery zones. '

In recent years the above factors have decreased the yield or catch rate
of a number of our utilized fishery resources and in unrealized ways
affected unexploited stocks. Many of these fishes migrate not only within
the middle Atlantic area but range along the shelf waters of the entire
Atlantic coast. These facts demonstrate why a strict regional approach

is not practical, and show the need for a cooperative coastwise program
utilizing a joint data bank for storage of information.

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

31 - TASK OUTPUTS

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

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

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




4) Estimates of potential yield from distribution and
abundance data of unexploited fish stocks will be made
available on request to industry representatives and
State agencies. These are of particular interest in
“the development of the fishery between Capes Hatteras
and .Canaveral.

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

6) Once a data base is established, predictive models will
be developed. These models Wlll be contlnually refined
w1th cruise and life history input. : *

32 - BENEFITS . | ' :

The long-range benefit is a reliable assessment capability permitting

the development of predictive models for middle Atlantic coastal resources.
The results of this program integrated with those of sister laboratories

or State agencies will provide data enabling management decisions for the
entire coastal range of exploited and un8\p101ted 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 management recom-
- mendations. ' ‘

Catch material from standard trawl hauls not used for assessment
~investigations will be forwarded upon request to colleaghes in NMFS,

State agencies, and universities for additional study. Included in

these collections are tissue samples for contaminant studies and preserved
diseased fish for Ecosystems Investigations.

‘Special collections and measurements are made in addition to the trawl
bauls. Included are neuston and bongo tows for ichthyoplankton studies
and standard hydrocasts for NMFS-AEG.

33 -~ ACTIVITIES PLAN

Using standard trawl gear, we will continue our sampling pattern in order
to estimate and monitor numbers and distribution of all benthic fish species
in the coastal Atlantic south to Cape Canaveral. Since the life pattern of
many inshore finfish incur migrations of not only on a coastal scale but

to the offshore waters, we will continue to coordinate and refine sampling.
systems carried on by Federal and State fishery laboratories both north

and south of the region (from Nantucket to Cape Canaveral).

() ‘




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

During spring and autumn assessment cruises, extra stations are made in
the 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 valuable supplements to assessment studies. Summer and winter
MESA cruises are made in the same MESA grid area, and these data also
supplement our routine assessment collections.

To supplement the basic collections of coastal assessment data, we plan

to conduct a monthly survey of the finfish population in the Middle Atlantic
Bight. These surveys extending east to Hudson Canyon will prov1de essential
information on species composition, relative abundance, and life history
features to both ongoing resource assessment and MESA programs. Use of
standard gear and methods will allow the results to be dlrectly comparable
to semiannual survey data in MACFC-NEFC storage.

A data handling and processing system in common with NEFC has been developed
and implemented at Sandy Hook. All coastal assessment data, after complete

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

34 - MILESTONES
FY 74:
1) Organize and conduct comprehensive and coordinated spring
and autumn demersal fish assessment surveys of coastal waters
between Nantucket and Cape Canaveral.

2) Conduct supplemental MESA cruises; winter and summer.

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

4) Develop common data handling and processing system between

NEFC, MACEC, and cooperating States, utilizing established
programs for reporting data on a real-time basis.

(15)




FY 75:

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

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

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

4) Complete the development of a common data handling and
processing system between NEFC; MACFC, and cooperating

States.
FY 76:
1) Develop analyéis capabilities>with‘&EFC-MACFC assessment
data.
2) Continuing —- Condﬁut monthly assessment surveys in the

New York Bight from the coast to Hudson Canyon and supply
user groups with real~time catch 1nformatlon from these
cruises.

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

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

35 — IMPACT OF TASK AUGMENTATION - $250 k | S
1) CY —- No increases anticipated.
2) BY -~ No increases anticipated.
3) BY + 1 —— FY 76 autumn and spring cruises will be extended

to fully cover the Atlantic coastal waters south of Cape
Hatteras to Cape Canaveral. This extension will peymit
assessments of unexploited fishes off our southeast coast
and determine the movements and distribution of finfish
resources (especially juveniles) when they migrate from
the northern fishery.




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

36 — BACKUP DOCUMENTATION

Legislative program and Environmental Impact

, }
A.
1) Cruise Report, R/V Atlantic Twin, May 7-June 14,
1973 -~ preliminary results of coastal assessment
and quarterly MESA cruise. v
2) Cruise Report, Albatross IV, July 29-August 6,
1973 -- preliminary results MESA cruise.
B.
1) - MACFC programs and tasks
a) Life History Investigation
b) Ichthyoplankton Investigation
¢) Ecosystems Investigations
2) Other NMFS programs
a) NEFC groundfish survey
b) MARMAP
c) EDS
3) South Carolina - MARMAP
C. None
D. None ’

(i)
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NMFS TASK DEVELOPHENT PLAN ‘ 1. DATE PREPARED
(Sece Detailed Instructions) | Dec. 20, 1973
{Submit {lve copies by fan, 2, 1974.) FMC's - Submic a separate Task Development Plan for each task beginning, continuing, or
I'O: Director, National Marine ending in FY 1974, FY 1975, oc FY 1976.% Total fuading in each category must equal your

Tisher Cervicn ATTN: Fy . - . . . . .
[113{‘&“‘35‘5( vice, -Al‘l TN: Fx5| pEDp specific total funding guidance. Reimbursable funds are not to be mingled with
Narional Qceanic and

Atmospheric Administration

Washington, D.C. 20233

appropriated funds on any programmatic TDP; separate TDP's must be prepared. Submit
one Support TDP iremizing the administrative support cost (Management Fund) for the FMC.

2. TDP NUMBER 3. SUB-OBJECTIVE CODE | 4. RANK (To be completed only by FMC’s I FMC [NMFS HDQRS.
. -and NMES Hdgrs.)
MAC-002-76-SII-A I1-C-2 ' 1
5. TASK NUMBER 6. TASK TITLE
2812P1 MARMAP II: Multispecies, Middle Atlantic Bight /Lol Mo R EASE )
. ORGANIZATION CODE 8. ORGANIZATION TITLE (Responsible for execution of this task) 9. PRINCIFLE LOCATION
. : . e ot
F33000 Resource Assessment Investigations ' §’a)ﬁdy Hook Lab. if\}"_“’j.
L At TW’)
OBJECT CLASS w CURRENT YEAR FY T9W._r:‘ BUDGET YEARFY W‘_i_z_ BUDGET YEAR + 1 FY 19___
Lines 10~19. Enter all dollar values as =z :
thousonds and tenths of -4 TARGET TARGET TARGET :
thousands. , 0.f ALLOWANCE | INCREASE | ALLOWANCE | INCREASE ALLOWANCE | INCREASE
l.ines 22-23. Enter as man-years end 8 A B - c b E E
tenths of man~yasrs.
10. Total Direct Labor 157 210.7 209.2 99.9 49.0
11. Travel T 19 7.0 9.0 6.0
12, Rents, Communications,
. IiLS | i 2
Uttlitles L 1.0 1.0 1.0
13, Contracts [_] (7o bs iet) 51 28.0 3.0 20.0
sZ2F -
Grants [] (Funds obligated) 58
4, Supplies 53 9.1 15.3 4.7 3.0
5. Capital Equipment 54 10.0 14.0 4.0
6. Othcr_ (E‘str'mated cost of all other direct 5 16 3 ) 8 3 3 8
cost not included abave.) 18. M . 4 . :
7. Total Direct Funds
. (Add lines 10 through 16 above.) 284 .3 |« 267.8 143,9 55.8
3. Suppore Cost : 102. 3 103.7 49.0 24.0
). Total Funds ’
(Add lines 17 and 18.) 386. 6 370. 5 192, 9 79. 8
). Positions, Full-time permanenc
(Number applicable to this Task. Also,
complete NOA4 Fom 52-12C.) 11 10 5 2
.. Positions, Other
(Number applicable to this Task) 8 ].O 5 2
. Man-years, Permanent . 8.8 8.0 3.8 1.6
. Man-years, Other 4,4 5.2 1.9 .8
. Reimbursable Support
(Reizilurssble aprecuents oniy)
OF FICIAL PREPARING REPORT (Signeture) 26. CENTER DIRECTOR OR DESIGNATED REPRESENTATIVE (Sig.)

: AN ) —
b Bouitl (loda (L5
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30— STATEMENT OF NEED

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

Fishery stocks in the middle Atlantic are subjected to a combined influence
of increasing fishing pressures and environmental extremes. Fishing
pressures have changed drastically in recent years with the influence

of foreign fleets offshore and with the recent and rapid development of
inshore recreational fishing. Stresses of normal environmental extremes
of temperature and salinity have been compounded by a reduction in quality
and area of estuarine nursery zones.

In recent years the above factors have decreased the yield or catch rate
of a number of our utilized fishery resources and in unrealized ways
affected unexploited stocks. Many of these fishes migrate not only within
the middle Atlantic area but range aleng the shelf waters of the entire
Atlantic coast. These facts demonstrate why a strict regional approach

is not practical; and show the need for a cooperative coastwise program
utilizing a joint data bank for storage of information.

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

31 - TASK OUTPUTS

@

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

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

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

(1)




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

5) Reports and research papers are planned describing
environmental factors and their effect on fish distribution

and year-class success.

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

32 - BENEFITS
The long-range benefit is a reliable assessment capability permitiiag

the development of predictive models for middle Atlantic coastal msources.
The results of this program integrated with those of sister laboritories

or State agencies will provide data énabling management decisions for the
entire coastal range of exploited and unexploited species. Using standard
collecting gear, over enough years, normal fluctuations in specifie fish
populations can be compared with variations attributed to impact of matural
or man-made stresses. : '

Information collected will be placed on request at the disposal of ftate,
Federal, or international units in charge of preparing management recom-
mendations. :

Catch material from standard trawl hauls not used for assessment
investigations will be forwarded upon request to colleagues in NMFS,

State agencies, and universities for additional study. Included in

these collections are tissue samples for contaminant studies and preserved
diseased fish for Ecosystems Investigations.

Special collections and measurements are made in addition to the trawl
hauls. Included are neuston and bongo tows for ichthyoplankton studies
and standard hydrocasts for NMES-AEG.

33 - ACTIVITIES PLAN

Using standard trawl gear, we will continue our sampling pattern in order
to estimate and monitor numbers and distribution of all benthic fish species
in the coastal Atlantic south to Cape Canaveral. Since the life pattern of
many inshore finfish incur migrations of not only on a coastal scale but

to the offshore waters, we will continue to coordinate and refine sampling
systems carricd on by Federal and State fishery laboratories both north
and south of the region (from Nantucket to Cape Canaveral).

(21




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

During spring and autumn assessment cruises, extra stations are made in

the MESA grid study area between Montauk Point, N. Y., and Cape May, N. d.
Data from these stations are for use within the MESA investigations but

are also valuable supplements to assessment studies. Summer and winter

MESA cruises are made in the same MESA grid area, and these data also
supplement our routine assessment collections.

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

34 ~ MILESTONES

FY 74:

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

2) Conduct supplemental MESA cruises; winter and summer.

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

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

FY 75:
1) Continue to organize and conduct comprehensive and
coordinated spring and autumn assessment surveys of

coastal waters between Nantucket and Cape Canaveral.

2) Continue to conduct supplemental MESA cruises; winter
and summex.




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

4) Complete the development of a common data handling and
processing system between NEFC, MACFC, and cooperating
States.

FY 76:

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

)

2) Continue to update and add new ma301 species to the
briefing book series.

3) Begin-data retrieval and ana¢y31s for special reports
and publications.

35 — IMPACT OF TASK AUGMENTATION - $60 k

1) CY -- no increases anticipated.
2) BY -- no increases anticipated.
3) BY + 1 —— FY 76 autumn and spring cruises will be extended

to fully cover the Atlantic coastal waters scuth of Cape
Hatteras to Cape Canaveral. This extension will permit
assessments of unexploited fishes off our southeast coast
and determine the movements and distribution of finfish
resources (especially juveniles) when they migrate from
the northern fishery.

A New York Bight survey will be conducted in the coagtal
waters.

36 - BACKUP DOCUMENTATION

- Legislative program and Environmental Impact

A.

1) Cruise Report, R/V Atlantic Twin, May 7-June 14,
1973 —~ preliminary results of coastal assessmtnt
and quarterly MESA cruise.

2) Cruise Report, Albatross IV, July 29-August 6,

1973 -~ preliminary results MESA cruise.

(24)




bl) MACFC programs and tasks

a) Life History Investigation
. b) Ichthyoplankton Investigation
¢) Ecosystems Investigations
2) Other NMFS programs ‘
a) NEFC groundfish survey

b) MARMAP

¢) EDS
3) South Carolina - MARMAP
None ‘ ‘3

None

(1%)




..... —r RAJIUNAL OULANIC AND ATMOSPHERIC ADMINISTRATION 1 6
NMFS TASK DEVELOPMENT PLAN © | 1. BDATE PREPARED
(See Detailed Instructions) Dec. 20, 1973
(Submit five copics by Jan, 2, 1974.) FidC's - Submit a separate Task Development Plan for each task beginning, contiauing, or
T0O: Director, National Mariae ending in FY 1974, FY 1975, ot FY 1976.% Total funding in each category must equal your
_}‘ 15!_‘Cl'1<-‘5 SCIvice, "\EINi Fx53| pgp specific total funding guidance. Reimbursable funds are not to be mingled with
?\I?Exmmzleo'f:tin’l;iig] eration appropriated funds on any programmatic TDP; separate TDP's must be prepared. Submit
MosSpNeric ACMINISLrg - . . . .. R T g
WaShir?gton, D.C. 20235 onc Support TDP itemizing the administrative support cost (Management Fund) for the FMC.
2. TDP NUMBER 3. 5UB-OBJECTIVE CODE 4. RANK (To be completed only by FMC’s l FMC l NMFS HDQRS.
. . and NMFS Hdqrs.)
MAC-005-76-FA-A II-C -2 ‘ 3
5. TASK NUMBER 6. TASK TITLE
. N . 7 - o
2813P1 Fishery Analysis, Middle Atlantic Sportfish (/—//é,s/ [ AELADS é")
. ORGANIZATION CODE 8. ORGANIZATION TITLE (Responsible for execution 01.' this task) 9. PRINCIPLE LLOCATIOM
F33800 . Resource Assessment Inyestigations gjéyndy Hook Lab. 'ﬁ&%‘fJ.
= i 74 . [AS) o
OBJECT CLASS | CURRENT YEAR FY 19 (& BUDGET YEAR FY 19~ 1 BUDGET YEAR + 1 FY 19___
Lines 10-19, Enter all dollar values as z '
thousonds and tenths of 4 TARGET TARGET TARGET
thoussnds, ’ L} ALLOWANCE INCREASE ALLOYWANCE INCREASE ALLOWAMCE | INCREASE
[ines 22-23. Enter as man-years and G =
£ 0 A B8 - c D £ F
tenths of man-vzars.
10. Total Direct Labor 15 .
19.8 1 47,2 16.4 75.5 17.06
11. Travel ' . 19 2 ' 2 7.5 7.7 2.5
12. Rents, Communications,
S 21
Utilities
13. Contracts {_] (70 be let) 51 .3 .3 I5.0 15,73 ENRE:
<2 ) .
>
Grants [] (Funds obligated) 58
14. Supplies 53 .8 .8 7.9 8.7 3.9
.5. Capital Equipment - |54
6. Other (gstimated cost of all other direct
6. s tin ¢ 1.
cost not includad above.) 2‘ 0 4' O 1' 8 § 7' 2 3
7. Tatal Direct Fuads
(Add lines 10 theough 16 above.) 23, 1 52. 5 é8. 6 117, 4 48.7
8. Support Cost . 9.6 23.2 8.1 38.4 5.7
9. Total Funds v -
(Add lines 17 cnd 18.) 32.7 75.7 86,7 155.8 90.4
0. Positions, Full-time permanent
(Number agnlicakle to this Task., Also, . ’
complete NOAA Form 32-14C.) 1 4 z 6 !
1. Positioas, Other .
(Number applicable to this Task) 2 0 0 0 i
2. Man-years, Permanent 8 2.8 1.6 5,6 .8
3. Man-years, Qcher 1.3 0 0 0 .4
4. Reimbursable Support
(Reimbursable a, reemerns cn,’_v)‘

3. CFFICIAL PREPARING REPORT (Signature) . 26, CENTER DIRECTOR OR DESIGNATED REPRESENTATIVE (Sid.)

; /] [. ] »Iw "f’——
“‘U;‘l\ Louw -./u'ﬁ’u“\.’% ' (“,.';" 7’(\/\/«, {}/’u"(x > A

/
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NMFS TASK DEVELOPMENT PLAN ; TOP NUMBER
27. ACTIVITY SCHEDULE AND EVENTS MA-05
PLAMNING PERIGD - Indicate by entering an ‘X'’ the beginning-and completio
(NUHB ER EACH ACTIVITY OR EVENT. of subtask or selected operational actrivities that collectively define cheptask
. - for the 7 year planning period. Connect “X's’’ with a solid bar. “Eveats”

d IDENTIFY BY ENTERING "A™ FOR occur at specific points in time. Indicate these significant achievements by

ACTIVITY OR “E’ FOR EVENT. placing an 'X’’ in a single column.

BUDGET YEAR
. cy BY ET YEAR
ol : NARRATIVE +1 [ +2 ] +3 | +4 | +5
Zlo (Brief descriptive phrase of activity or event) . IR ARRNIRENINE NI AR NIRIN
ol RS . .
= alslcloie| rlslnul1] slxlL] sle
1 ia/% Complete "Anglers Guide" ’ X
2 A Initiate liason with agencies and sportfish groups X
3ia | Compile sportfish statistics (Delmarva) b ] S S it nit it ik Mt Rt it
4 [a/% Prepare contract specifications on State/Federal
statistical survey ﬁ X
5 A conduct pilot survey {(New Jersey contract) XX
6 |A/¥ Prepare pilot report . el
7 A Initiate and coordinate additional State/Federal
surveys ' X
8 |[A | Continue surveys : - b il i it ek nteud nlal e
9 IA/¥. Prepare survey reports - D mie it nind nhal ahat
1.0 B Complete newsletters to users ) D e S e il sk el Rl
~
~J
9

28. QUT YEAR COMMENTS a, Continued at same level [¥] :

(Check appropriate boxes and b. Increase of % * D b ¢4

enter applicable percentage.) . —_—

®Increasea usually come from C. REdUCUOH Of— 7% [:] APPROPRIATE

reprogramming witain your FMC.) d. Termination 0 COLUMN

REMARKS This task to be increased strongly and progressively F/Y 74
through F/Y 76. Program task funding increase of 53K -~ F/Y 75;
90K - F/Y 76. , . ,
A/E = Any portion of a task which consumes time or resources, but
marks a significant point of progress and identifies specific

accomplishments.

NOAA FORM 32-148 (11-73) (,Zr,‘.
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T )

hmFS;Aﬁ<DEv LOPHENT PLAN
29, FULL-TIME PERMANENT POSITIONS

TOP NUMBER

MA~-05

Development Plan.

Reference NOAA Form 32-14A, Item 20.

[dencify all full-time permanent positions related to this Task for
the budget year only. Do not include support persounnel; they should appear in the appropriate support Task

GS HAKME OF INCUMBENT % OF TIME

POSITION TITLE LEVEL (If no Incumbent, enter ""Vacant’*) SPENT ON

- THIS TASK
ishery Biologist (Research) 13/2 Pacheco, Anthony 100
Fishery Biologist (Research) 9/5 Freeman, Bruce 50
Biological Laboratory Technician 7/6 Ward, George 100 -
Biological Aid 4/2 Farmen, Anton 100
Fishery Biologist (Research) 7/1 Vacant 100
Biological Aid 4/1 | Vacant 100

3 (

ST

CONTINUE on plain 8x10Y paper.
following items, identifying by number.
30. STATEMENT OF NEED
| 31. TASK QUTPUT
l a. Significant Queput
’ b. Termination Criteria
32, BENEFITS
33 ACTIVITY PLAN
34, MILESTOMES

Identify ”Pagc‘of Pages’
If item is not applicable, so indicate by entering ‘'NA’":

"and “"TDP Number"

35, IMPACT OF TASK AUGMENTATION
2. Current Year
b. Budget Year
c. Budget Year + 1

36. BACK-UP DOCUMENTATION

a. Detail Documentation (Provide one sentence description.)

in upper right corner.
1

"

Comment on each of the

T BT IR R o B

b. Related tasks and research presently being conducced. :
c. Indicate the Congressional legislative requirements. :
d. indicate the Environmental Impace Starement (EIS) requitements.

=

NOAA FQRM 32=14C (11~73)
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30 - 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 NMEFS must be involved with development of source information to insure
a unified data base. 1In 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 NMMFS. 1Internally, we need this information for a better under-
standing of the population dynamics of the principally utilized stocks.
This will satisfy our need to supply best estimates of the present and
~future status of the stocks so that international, national, and State
conservation groups may develop management sohemes.

31 -~ TASK OUTPUTS

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

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

(29)



32 — BENEFITS

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

33 ~ ACTIVITIES PLAN

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

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

34 — MILESTONES
FY 74:

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

FY 75:

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

FY 76:

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

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

C:o
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35 ~ IMPACT OF TASK AUGMENTATION

1)

2)

'3)

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

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

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

b.  Augment development of info%mation feedback system
to users.

36 ~ BACKUP DOCUMENTATION

A,

Deuel, 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. '

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. Sport Fish. Wildl. Resour. Publ.
67, 51 pp. 1968. ' . v

1955 national survey of fishing and hunting. U.S, Dept.
Interior, Bur. Sport Fish. Wildl. Girc. 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. Figh. Inst., 25th
Annu. Sess., 181-.184 p.

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

None

None

(i)
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NAEFS TASK DEVELOPHENT PLAN . DATE PREPARED
(Sec Detailed [nstructions) Dec. ZO, 1973

e T T T TN A T S P L P e AUMITII D HATION 6

(Sebmit five copies by Jan, 2, 1974.) FMC's - Submit a separate Task Development Plan for each task beginning, condnuing, or

TO: Ditecror, Naticnal Marine ending in FY 1974, FY 1979, or FY 1976.% Total funding in each category must equal your
Fisheries Servi ATTN: Fx5 . e . . . r . .
F lbbdl‘—n Seivice, ATTN: Fx3) pep specific toral funding guidance. Reimbursable funds are not to be mingled with
National Qceanic and

iated S . arie T Je o . ’ . ) .
. o . appropriated funds on any programmatic TDP; separate TDP’s must be prepared. Submit
Armospheric Administration ’ ’

o itemizi admini Qv - . . FAC.
Washington, D.C. 20235 one Support TDP itemizing the adminiscrative support cost (Management Fund) for the FMC
2. TDP NUMBER 3. SUB-OBJECTIVE CODE | 4. RANK (To be completed only by FMG’s iFMC ]NMFS HDQRS.
. and NMES Hdqrs.)
MAC-005-76-FA-A 1I-Cc -2 : 3
5. TASK NUMBER 6. TASK TITLE
2813P1 Fishery Analysis; Middle Atlantic Sportfish  (Iow Increase)
7..ORGANIZATION CODE 8. ORGANIZATION TITLE (Responsible for execution of this task) 9. PRINCIPLE LOCATION
‘ e Assessment Investigations City ; [ senco
33800 Resourc J & Sandy Hook Lab. R J.
OBJECT CLASS w| CURRENT YEAR FY 19 (3| BUDGET YEARFY 19.02 | BUDGET YEAR +1 FY 190
Yines 10-19. Enicr all dollar values as z -
thousands and tenths of - TARGET . TARGET TARGET
thousands. ; 0§ ALLOWANCE | INCREASE | ALLOWANCE | INCREASE ALLOWANCE | INCREASE
Lines 22-23. Enter &5 man-years and 8 A B c D E F
tenths of man-veers. o
10. Total Direct Labor 15} 19,8 47.2 | 16,4 78.5 11.6
11. Travel : : e 19 .2 .2 7.5 7.7 . 2.5
12. Rents,; Communications, : 21
Utilities
13. Contracts [} (70 be tet) g% .3 .3 15.0 15.3 60,0
Grants [] (Funds odligated) 58
14. Supplies 53} .8 .8 7.9 8.7 . 1.5
15. Capital Equipment 54
16. Other (Estimated cost of all other direct
cost not included above.) 2.0 4.0 1.8 § 7.2 1.3
[7. Total Ditect Funds ‘
(Add lines 10 through 16 above.) 23. 1 52. 5 48.6 117.4 76. 9
L8. Support Cost . 9.6 23.2 4,4 38. 4 5.7
9. Total Funds B
(Add tines {7 and 18.) 32.7 75.7 53.0 155.8 1 82.6
'0. Positions, Full-time permanent ]
(Number applicable (o this Task., Also,
complote YOAA Form 32-148.) 1 4 2 6 1
'1. Positions, Other
(Number applicable to this Task) 2 ' 0 O O O
2. Man-vears, Permanent g . 2.8 1.6 5 6 . )
3. Man-years, Other 1.3 0 0 0 0
4. Reimbursable Sunport
(Rembhuraphle arrvireniy only)
5. OF FICIAL PREPARING REPORT (Signalure) 26. CENTER DIRECTOR OR CESIGNATED REPRESENTATIVE (5:4.)
il ., V . 7 .
Oy e ‘),)’\,’ NAAAL (! / {//"
S AR S Lo N s Lot T )
W (33} h) oL -y ¢

/’)
DAA FOIR 32.14A (11-73) /
(974
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MATIONAL QCEANIC AND ATMOSPHERIC ADMINISTRATION 3 . ! 6
NUFS TASK DEVELOPUENT PLAN TR
Vi ol - EPERMANENT PO OMNS
9. i ULL Tit“ﬂh lJL.ﬁ.iVx \ah X‘i § Sng ) I\‘iA“'OS

Reference NOAA Form 32—14A, Irem 20. Identify all full-time permancnt positions related to this Task for
the budget year only. Do not include support personnel; they should appear in the appropriate support Task

Development Plan.

GS NAME OF INCUMBENT % OF TIME
POSITION TlTLE LEVEL (If no lncumbent, enter ‘*Vacant*'’) SPENT ON
THIS TASK
Fishery Biologist (Research) 13/2 Pacheco, Anthony ' 100
Fishery Biologist (Research) ‘ a/5 Freeman, Bruce 50
Biological Laboratory Technician 7/6 Ward, George 100
Biological Aid 4/2 Farmen, Anton ’ 100
Fishery Bioclogist (Research) 7/1 Vacant v 100
Biological Aid 4/1 Vacant 100
\ o
/
- 2

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

30. STATEMENT OF NEED

31, TASK QUTPUT

a. Significant Output

35, INPACT OF TASK AUGMENTATION
a. Current Year
b. Budget Year .

b. Termination Criteria c. Budget Year + 1

32. BENEFITS
33. ACTHIVITY PLAN
34. MILESTONES

38. BACK-UP DOCUMENTATION
a. Derail Documentation (Provide one sentence description.)
b. Related tasks and research presently being conducted.
R ¢. Indicate the Congressional legislative requirements.
(;{[T)i d. Indicate the Environmental Impact Statement (E1S) requirements,

NOAA FOnRM 32—-14C (11-73)
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30 - STATEMENT OF NEED

The NMFS has the responsibility to produce the knowledge required to
maintain and utilize marinc rcsources 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 under-
standing.of the population dynamics of the principally utilized stocks.
This will satisfy our need to supply best estimates of the present and
future status of the stocks so that international, national, and State-
conservation groups may develop management schemes.

31 - TASK OUTPUTS

1) Summary data which as a minimum must consist of (a) fishing
area, (b) catch by species and by number of each species,
(c) effort by fishery component and vessel characteristics,
capacity, endurance, etc., and (d) biological samples of
individual fish. With the initiation of routine resource
assessment cruises by MACFC, the implementation now of
concurrent collection of biostatistics in the Bight, even
if on an interim basis, is vitally needed. Estimates of
total harvest for the region and for sub-areas within the
area are the primary output. ' ‘

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

5)




32 - DPENEFITS

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

33 ~ ACTIVITIES PLAN

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

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

34 - MILESTONES

FY 74:
Develop liaison and contacts to determine sampliﬁg strategy, design
programmatic operations, and formulate contract sPecifications.

FY 75: |

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

.

FY 76:

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

3
< .
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35 - IMPACT OF TASK AUGMENTATION

1)

2)

3)

CY ~ $43 k reprogrammed to augment study. Develop contacts,
formats, and liaison.

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

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

36 - BACKUP DOCUMENTATION

1)

2)

3)
4)

Deuel, D. G. 1970. The 1970 salt-water angling suxvey.
U.S. Dept. Commerce, NOAA, Natl. Mar. Fish. Serv., Curr.
Fish. Statist. No. 6200, 54 pp.

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

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

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

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

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

Beaufort laboratory studies on south Atlantic charter boat
fishery and artificial reefs. Central Office survey plans

“for telephone survey of sport fish statistics.

None

None
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NATIONAL OCEANIC AHD ATMOSPHERIC ADMINISTRATION

TASK

DEVELOPMENT PLAN

(Sce Detailed Instructions)

FAGE UF PAGLS

| B
l

11

f. DATE PREPARED

Dec.20,1973

(Submit flve copies by Jan, 2, 1

TO: Director, National Marine
Fisheries Service, ATTN: Fx5

National Qceanic and

Atmospheric Administration
Washington, D.C, 20235

974.)

FMC's - Submit a separate Task Development Plan for zach task beginning, continuing, or
ending in FY 1974, FY 1975, oc FY 197G. Total funding in each category must equal your
PED specific toral funding guidance. Reimbursable funds are ndt to be mingled wich
appropriated funds on any pregrammatic TDP; separate TDP's musc be prepared. Submic
one Support TDP itemizing the administrative support cost (Management Fund) for the FMC

2, TDP MUMSER

MAC-006-T6-TE~A

3. SUB-OBJECTIVE CODRE |4. RANK (To be compleied only by FiC’s ’FMC
Hdqrs.)

IVv-A-3

and NMEFS

15

[nmFs HoaRs.

§
i

5. TASK NUMBER

2818P1

6. TASK TITLE

Behavior of Fishes under Environmental Stress

7. ORGANIZATION CODE

F33800

Y
Ecosystems Investigations

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

5. PRINCIPLE LOCATION

city

{Sm(u

Sandy Hook Lab. "N, J.

OBJECT CLASS w| current YEAR £Y 1904 | BUDGET YEARFY 19.02 | BUDGET YEAR +1 FY 19.0°
Lines 10-19. Enter al! dollar values as z
thousands and tenths of -1 TARGET TARGET TARGET
thousands. L] ALLOWANCE | INCREASE | ALLOWANCE | INCREASE | ALLCWANCE| INCREASE
Lines 22-23. Eatsr as man-years and 8 A B c D E F
tenths of man-years. :
10. Total Direct Labor 15 70.1 74.4 75, 4
11. Travel ' o 19 2.9 2.9 2.9
12, Rents, Communications, 21
gy - L7
Utilleies
* — P 1 '
13, Contracis [ (7o se let) 51 .5 1.2 1.5
52
Grants [] (Funds obligated) sg
14. Supplies 53 4.7 2,7 4.7
t5. Capiral Equipment 54
i6. Other (Estimated cost of all other dirsct 10 8 10 8 ¢ lO 8
cost not included pbove.) * ‘
7. Total Ditect Fuads : ~
(Add lines 10 tarcugh 16 above.) 90. O 94~ 3 93° 3
8. Support Cost . 34.0 36.4 36.8
9. Total Funds
(Add fines 17 and 18.) 124.0 130.7 132.1
0. Positions, Full-time pzrmanent
(Number asplicazie to this Task. Also, -
co~nleate T\‘O.-“A Fom 32-14C.) 5 5 5
1. Positions, Other -
(Iyumber ppplicabls to this Task) 1 1 1
2. Man-years, Pemanent 4.0 4.0 4.0
3. Man-years, Other 4 4 4
4. Reimbursable Support
(B=rnbursatle azreements only)

3. OF FICIAL PREPARING REFPORT (Signature)

t
Q"\J A

7
-
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26. CENTER DIRECTOR OR DESIGNATED REPRESENTATIVE (Sig.)
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. NHIFS TASK DEVELOPHENT PLAN Formonoea
27. ACTIVITY SCHEDULE AND EVENTS MAC-006-76-TE-1
PLAMNING PERIOD « [ndicate by entering an "X’ the beginaning and completio
HUMBER EACH ACTIVITY OR EVENT, of subtask or selected operacional activities that collectively define the sk
, ( ‘ - ' for the 7 year planning peried. Conncct 'X’s’ wich a solid bar, “'Lvents”
4 | oIDENTIFY BY ENTERING "A™ FOR occur at specific points in time. Indicate these significantr achievements by
\fACTlV(T‘( OR *'E" FOR EVENT. placing an “'X’’ in a single column, e o
o ' ey ey BUDGEYT YEAR
Wi NARRATIVE ' t1 | +2 ] +3 [ 44 ] +5
zlo (Brief descriptive phrase of activity or event) INFARREIRININE IR ERE IR
z | ‘ alelclole| Flolnlilylslilnin
1A | Thermal studies: response of Atlantic mackerel to low
] temperature. XX
2 |Carpletion of thermal studies on Atlantic mackerel
(manuscript prepared) . X
-1 3 A |Nommal activitv, feeding, schooling in weakfish. XX
4 | Thermal stress effects on wakfish activity and feeding| XX XXX
58 | Campletion: thermal studies on weakfish. . X
6 1A |Normal schooling, feeding: Jjuvenile striped rullet. XX
7 B |Publication: "Fish-to-Fish Attraction and the Facili-
tation of Feeding Behavior as Mediated by Visual Stim- . ' |
wli in Striped ¥ullet, Mugil ceohalus.™ X '
8 A |Camparative studies: difrerentail responsiveness to
stress in various species categories (e.g., pelagic vs|
bnethic) . - o K XIXIX|XIXIK|X
9 A [Field study: normal life habits, interspecific re-

laticnshizs, and siress susceptibility in tautog and

cunner. :

%O T | Publicaticn: “Daily activity, movements, feeding and
seasonal occurrerce in the tautog, Tautcoa onitis (L.)Y X

oo Retand

KIXIXIK

L1E |Carpleticn of cunner~tauteg study; mAnUSCripts 1IX
!lZfA Field study: normal life habits, envircrmental
recuiresents, interspecific relationships and stress
, susceotibility in winter flouncer. XIXIEIX
. 131A | Develcprant of techniques using behavior as diagnostic
indicators of stress. XXX XX
l4lE | puklication: Behavioral indicators of envirormental
. stress., X
£ -
28. QUT YEAR COMMENTS a. Continued at same level []
(Choci approprizte yoxes and b. Increase of 5 < *® [XJ A &
:moz agplicadie percentage.) c. RCdUCEiOD Of % [:j APPROPRIATE
c§ Increaseaa usually come from ) COLUMM
i reprogramming within your FMC.) d. Ti‘(ﬁ]]:flﬂti()ﬂ E] ’
-] REMARKS '
=
(39)
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SENEH S Jr

Knowledge of the ways
may affect natural populatio

in which alterations in the marine envirorment
ns of fish is essential if rational and

effective scheares of resource management and conservation are to be

ootdlned.

One important step in realizing these goals is to increase

the level of corpetence in the ability to recalistically predict detri-
mental charges within marine cammunities before the fact. This requireg

both field a

in which they reside.

and laboratory studies aimed at detbrm*nlnj normal environ-
mental requirements of individual fish species as well as of the cammmnities
A relatively new but already proven approach to this

- problem has been to define the natural life habits and behaviors of
selected species which are then used as baseline measures of normality
in predicting the impact of particular envirormental alterations on

populations,

Further, through the selection of specific quantifiable

behaviors of an animal, the effect of given levels of protentially
detrimental stresses can be measured.
be extrapolated to predict the impact on, or degree of change within, a
given natural cammunity.

This information can subsequently

There is a critical need for pro*vdmng information concerning the life
habits, behavicrs and habitat requirements of marine species residing in
enviror ents which are potentially susceptible to man-induced change.

Envirommrantal medeling and

EIS ultirately require informstion of this

kind, since realistic models or predictions cannot be developed if there
is insuifficient or no data from the natural environment, In addition,
there is consicderable interest in developing behavicral baseline measures
of normality for species used as indicator organisms in contaminant test-
state and federal agencies including

ing

EPA, ArC and CEQ.

by a variety of industrial,
Behavioral measures, since they are overt manifestations

or integraticns of a comlex of intermal prccesses, will provide an
invaluable di:grostic tecol in all aspects of research concerned with the
including thermal additions, toxins and

effects of marine contaminants
excessive nutrients,
TASK QUIRPUTS (SPECIFIC):

a)

faavEe

%
,

Leboratory studies will quantitatively measure specific behaviors

such as feeding, activity

aggressicn) of seLeﬂtnd marine fish

and social interactions {e.g., schooling,

species to establish normal

baselire data. Significant departures from these normal levels when
a selected envirgtm:n;al stress, e.g. temperature, is applied will
reflect the sensitivity of the fish to this stress. Since the types

of behaviorms selected reflect the

natural life habits of the animal,

it will be pessible to determine and predict what effect any change

or alteration in behavior may bave on natural populations.

jw(~ D e e e e -‘m‘nf/u,\\,-.-v

el
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Field studies will center on defining the life habits ard behavior of
selected species within their natural habitat. TFeeding habits amd food

requircrants, Qally and sea

relaticnships within the

o

scnal movements, home range ard interspecific

cmamity will ke established for both
juveniles and adults whenever possible. These in situ measures will

C41)
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33,

PR "“1.*9 Htiesare divided -into iah;‘fa v andi-field studies o andlee Lok vy e

- - ek L

- ‘ Paqa va of 11

faid in defining nommal envicorrentad requirerents cmd s2rve as a
basis for predictive models applicable to population assessment as
well as to the potentially detrimental effects of man-induced
change. Vhenever applicable, the findings of laboratory and field
research will be compared and integrated to give the most canpre-
hensive view possible,

b) Terminaticn of laboratory studies for each species within the task
depends upon the successful determination and quantification of
specific bechaviors, - especially feeding and feeding motivation,
day-night activity cycles (:m sare cases seasonal cycles) and where
possible, social interactions (e.g., schooling) and how these baseline
behavioral patterns’s'depend upon, ard are affected by, selected environ-—
mental inputs. This bascline information may then be applied in
determining the possible effects of a variety of potential environ-
mental stresses. .

Termination of field studies:for each species within the Task depends
upon the successful definition of pr_rr‘inal envirormental recquire-
ments, life habits, and the role of a species as a camponent of a
camunity and the way in which potentml alterations may affect
populations of species arnd the camunity.

BENETTTS:

The primary benefit of this Task would ke the camprehensive definition
ecquirements (including factors relating to

+
of pormal life habits and

the pthr‘al envircrment, nu ”lt;mn, ard bab*ta*) of representative

marine fish species. From this information definitive guidelines can

be derived to be used in determining the effects of applied ernviron-

mental stresses on tolerance limits of fish. The need for such guide-. o
lines is exemplified by the organization of a workshop on Behavioral
Measures of Envirormental Stress under the auspices of the Marine
Technological Society (MIS). The program is to ke chaired by the

principal invec*"gator of thig Task, with participants representing

several federal agencps a:*cl universities, "”he results of the panel

will be subsequently published and will specif hjzaworal guidelines

ot T L

and recamendations for testing procedures.
Other bkenefits of the Task would result in the . czoability to determmine

the effects of engineecring activities on the ecosystem and in the
managerent of Ilﬁflqh resources and envirorments for user groups.

ACTTIVITIES PLAN:

RS

-

e

. .
. -,

a) ]‘_aboratory activities.

Laroratery studies conducted urder Cfmt.tollcd conditions will

2 AR

center mainly on the measurerent of normal behavioral responses

R R ERI T TR PR R T T TR )

(44)



- T N 1Y

TS S

o 0 et figh ;u; how thaze honovicrs ave affected by envizocmental

: i ‘ al. T ~ature is
. The techniques developed
le to investigations concerning

other potential co ntamlnants.

The focal point of the laboratory utudins is a 32,000 gal (121 kiloliter
experimental aquarium with controlled light ard temperature and a
specialized filtration system. A small group of a given fish

species is captured at sea and then introduced to and maintained in
this facility throughout the study.

The initial phase of the study will establish, for a selected stCLeu,
norms of behavior at preferred tmperatures, sal 1nLty and light cyc es,
The behaviors will be Cuunblxlea so that Lhcj'muy be re%dllj used to
carpare with behaviors cbserved during pericds of induced stress.

To establish behavioral norms, measurements will be made throughout
the day ard nicht on swimming speed, movements and aggregation pat-—
terns. These data, analyzed daily by statistical methods Qevelopcd
speciﬁically for the prcgram, will afford the continual macroscopic
view necessary for making day-to-day decisions on tne course of the
ewperlﬁbnt

}?ecffiin:j chservations are also expressed in quantitative terms, Wth
meas ureﬁzntq reflecting changes in fecd;rg motivation, such as time

~to satiation, amcunts Lnge%ted per IlSﬂ, and speeds attalreidurlng
different pericds of a feeding session. These noms of feeding are
capared with feeding urder stress and permlt the deuectlon of metabolic
1mba1ances caused by the stress. .

CY Activity (FY 74)

To carplete anSSthathnS on the rcsuonses, behavioral thermo--
regulaticn ard tolerance limits of Atlantic mackersl Scomber scovbrus)
to temperature, a study will be undertalen to mesasure the responsss
(as cutlined akove) of a small school of adults to a gracdual decrease
in tewpereture. A literature search will be initiated to:define the
normal envirenmental requirements of weakfish (Cvnescien regalis)
prior to laboratory investigations scheduled for BY (FY 75).

BY Activity (FY 75)

Studies will establish hehavioral nerms (as outlined above) in weak-
fish to be used in subsequent studies examining their behavioral
L:DLOAQOS to thormal stress,

h«""""'.}‘-:\e"xﬁx}*“" ‘-;‘e-n LSS U, Ry R *\m"f‘“?‘fﬁ_:‘m:{d\ﬁf’ﬁﬁlﬁ A

FY 1 (Y 76) - . . : .

¢ RO S SN A e

Studies will detormine {as cutlinad above) the effects of thermal
strecs on the bkohavioral rcspo‘sco of the weakfish.

(43)
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Information Zup'w =1 from labovatory ornd £izld stoedicr and the :
14 A0S shvit tﬂ“* specics categories (e.q., polagic, Lenthic, arnd

r)'

demorsal) fer in their suscoptibility ond response to stress.
A natural ertension of the present Qtvdles is thn definition and

CC @r_m“n ox

¢ spocie —C“LtC"orv rospons The results obtained
. : Zoorot only reeded kasoline measures,
rds for diagnostic

P iy b : - PN - e~
e povontinl for setiing stand

indicators of stress in natural cammmities.

These carparative studies center arcund a 400 gal. (1.5 kiloliter)
aquarium with controlled light and tarperature systems and a
specialized filtration SjStCﬂ. An additional feature, essential to
this type of inves%wgatlon, is the reproduction of the physical
envirormental recuirements of each species category, i.e., substrate,
topography, etc. i »

The initial phase of this study is to establish, for selected species,
norms of behavior (e.g., feeding, activity, and sccilal interacticns)
urder preferred corditicns of light, temperature arnd salinity.
Quantitative measurements of these behaviors and their subsequent
analysis will prcceed as described above. 2After normal behaviors
have been established, the selected stress (currently temperature)
is applied, and its effects analyzed. Arplication of the stress
during different pericds in the day ard night as well as during
different seasons will provide specific criteria about differential
SUSCQUulleJtY and responsiveness to stress both within and between
species categories.

BY Activity (FY 75)

Studies will establish behavioral norms (as cutlined akove) in
selected pelagic scecies (Juvenile bluefish, Pcomatcmus saltatrix
and stripaed mulleu, ragil cbohalus and deversal sreclies (cunner,
Tautogolabrus adsgersus, and tautcog, Tautcoa onitis) 4o determine
and carpare the errects of thermal stress on the behavioral response
of each category.

BY 1 Activity (FY 76)

Continue BY activitv and expand it to include a benthic species, winter :
flounder (Pseudcpleuronectes americanus) and certain important forage :

species,

b) Field studies.

Because of the myriad of variables present in.the natural envxronﬁrnt_%ﬁ?&%

PEREREET I S S L es olidia el T ERe T1a1d 1EOAsEi tata A o] S arent apnroach thon

' in the lakcratory. A more "gestalt” avoroach is roouired, with cornre— $

hensive recasurcrents of physical rzr"“ntcrg continually made for cor-
relaticn with szlected biccrarhical phencrena.  Also important, the
investigaticn rust procodd with a definitien of the particular environ-—
rent in tomis of intorspecific and spocics—tepograrhy relaticonships.
Field stvding ore corcontratod cn bonthic ord darcrsal spocoicos and on
inchore rogiens, currently FPire Island, 1. Y., an area of high biolcgical
productivity.

IEEE ]

gy 7



i L - The study bagins with a cquatitative measurement of the resident
SR e A £ ' the foeal point being a subsurface
ne gpocies to ke studied cre then
iz tions are mod :

o0 OCLoan S CUILng uic
e.q., for active animals, the
: hip of the fish to the
bottom structure is described.?
thoese behaviors is also examined., These
data provide needed baseline information for the prediction of the
impact of envirormental charges on the animal's capacity for
survival as related to levels of activity, respcnsiveness and the
dependence of the animal on bottom structures for protection and
food,

'
R N T
LOINC L llon

The feeding behavior of selected species of fish is also observed
and described with regard to pericdicity, methced and forage species.
These observations are correlated with guantitative arnd qualitative
data on the contents of digestive tracts from animals sampled at
different times of the day and nicht. These data are also analyzed
for the extent of diversity in food habits of the fish, koth by
species and size. Such a description of feeding and food habits

also allows the prediction of the ultimate effect of envirormental
changes affecting the forage species in particular, rather than

.

solely the immediate species under investigation.

An additional measure correlated with direct observations is the
use of ultrasonic tracking. Movements of individuals are monitored
both day and night over several days to provide information on
normal daily and seasonal moverents, . home range and spatial require-

ments of the selected species.

s

CY Activity (FY 74) , . o,

Studies to describe arnd define the life habits and environmental
recquircrents (as outlined above) of the cummer (Tautccolabrus
adarersus) will be undertaken, as well as an initial carparison of
these with the previously decumented habits and requirements of the

tauteg (Tautcga onitis) fcocund in the same habitat.

BY Activity 1FY:75)

The study of the interspecific relationship between tautog and !
,\ cunncr indtiated in CY will L2 continuad.
he s T2 BRI TR o W 0 Tt Y D ST R TS L R R R S S S S T PSR R s P £ S R i AC RIS

. BY + 1 Activity (FY 76)

A study to describe and define the life habits, envirommental
recuireronts, and interspecific relationships (as outlincd above)

of the winter flourder (Psoudepleurcrnectes americanus) will be
initiated.

e g
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34, MILESTONES: e m e
CYy (FYy 74)
Corwlziicn of coodios on offocts of tomporature on established rormal
s k= 1 : : i ara echooling in atlantic mac Wf“l
. (¢ e 1t in ‘L;XlLLC&ﬁt contribuiicns to a
= unsorstar oy oL the corporative aspects of behavioral thermoregulation
4 in marine species ard how th¢a affects migration and distributicn.

BY and BY + 1 (FY 75-76)

RS Canpletion of the ccmparative field study on the envirommental regquire=

: ments and interscecific relationships between two important inshore deme-
ersal  species, cunner (Tautcgelakrus adscersus) and . tautog (Tautoga
onitis), will enable us toO predict tne eifects of a variety of environ~
mental alterations, not only on individual species, but also on natural
populations within a given coammmity.

BY + 1 (FY 76)

Rasic knowledge of .the diverse life habits and normal behavicrs of
different species categories (e.g., pelagic, demersal and benthic) will be
utilized to evaluate response capability ard probability of survival
urder conditions of envirommental stress.

35, IMPACT OF TASK AUGMENTATION:

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

36, BACK-UP DOCUMENTATICM, LEGISIATIVE PROCGRAM AND ENVIRONMENTAL IMNPACT:

a) Coutant, C.C. 1970. Biological aspects of thermal pellution. 1I.
Entrainment and discharge canal effects. Publ. No. 383, Ecol. Sci.
Div. Oak Ridge Nat. Lab.: 341-38l. This article reviews ard evaluates

. the effects of thermal d$scnarges on biolegical processes.,
Krenkel, P.A. ard F.L. Parker (Bds:) 1969. Biclogical ascects of

- thermal pollution; proceedings. Varderbilt University Press, '

; Nashville, Tenn. 407 p. ‘

- ' This paper reviews the various sources of thermal pollution and the

= resulting problems in the environment.

‘ 0lla, B.L. I. The effect of temperature cn the activity of adult:
- Atlantic mackerel, Scomber scombrus. ARC Report (49-7) 3045: 1971,
Ihis repost swmarizes the erfocts of rapid continual increases of

~ . ' <y o ;. > L ')..»-a
e peratind : l@vtﬂe 25 l ) seva*aleﬂrﬂaual aley e -4z
T Y increases, '

. - .« -

3’“‘5{ L ‘:lx«}}) f‘,‘x’s\v”a;‘ \\l

Wil )b

Olla, B.L. II. The effect of temperature on the activity of adult
Atlantic mackerel, Scomor scavirus. ACC eport (49-7) 3045: 1972,
This rewort surmarizos the crfects of high teaperature acclimaticn
followad by tvo orodunl stop incrensos to wrnoer. incipient lethal
levels and the rosultant cha ngos in feoding levels,

VAR I
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01la, B.L.

Tha effoct of towporature on the activity ard
feoling of - Ablantic rackerel , Sconteor scoarhous IQ’QA“«“w
Faclors o I considored in the Conduct of ilﬂjiqb Bloa says ARC
Report (49-7) 2045, B

of Finfish Bioagcays, '

This study rerorts l) the effects of identical tomperature increases

within proferred ranges on activity ard feeding patterns at different

seasons and 2) m'““er”QQ the @'\*rﬂr'qul study of bechavior in light
of t“ need for changes in bicassay methodology.

Olla, B.L., A.J. Bejda, and A.D. Martin. 1974. Daily activity,
moverents, feeding and seasonal occurrence in the tautog, Tautoga
onitis (L.). Fish. Bull., U.S. 72(1): In press.

This paper describes the life habits and environmental requirements,
derived fram in situ observations, of the tautcg.

Olla, B.L., H.M, Katz, and A.Li. Studholme. 1970. Prey capture and
feeding motivation in the blueflsh, Poratomus saltatrix. Copela 1870:
360-362.

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

Olla, B.L., C.E. Samet, arnd A.L. Studholme. 1872. Activity and
feeding behavior of the summer flounder (Paralichthys dentatus)
urdler controlled laboratory conditions. Fish. Bull., U.S. 70:
1127-1136.

This paper describes activity cycles, feeding and swimming patterns
of adult flourder urder controlled laboratory corditions,

effect of temperature

Qlla, B.L. and A.L. Studhclme., 1871. The
saltatrix L, Biol., Bull.

on the activity of bluefish, Pom~pcmus
141: 337-349. _
This paper describes the effects of thermal stress on activity,
feeding, ard schooling in bluefish,

0Olla, B.L. and A.L. Studholme., 1972, Daily arnd seasonal rhytlms

of activity in the bluefish (Po natCﬁws saltatrix). In H.E. Winn and
B.L. Olla (Eds.) Behavior of rarine Animals: Current Perspectives
in Resszarch. Vol. 2 p, 305-325. Plemnum Press, New York.

This paver describes the normal daily and seasonal activity, feeding
ard scheoling behavior of bluefish under controlled lakoratory
conditions.

Olla, B.L., R, Wicklund and S. Wilk. 1969. Rehavior of winter
flounder in a natural habitat., Trans. Zmer. Fish. Scc. 98: 717-720.
This study describes field observaticns of winter flounder activity
and fecding at, different times of the day and at diffe?cnb Qmaicnt

A A R e A S R S

S . - - B . -
e -~ R . « . ; .
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Parker, F.L. and P.A. Krenkel. 1970,  Physical and erginecring , . ..
T aspects of ihuzv- 1 pollation., CRC. Fress, Clevelard, Ohio.

This paper rer specific darand on aquatic environments due to

the incros Loy recuirerents for both thermonuclear and

fonail-funls melsctric powcr plonts,

AN W

ey g pran ym e SN T T o~ - ; T
suraront of wellutont tomicity to fish IT17T.

Spraguz, J.B. 197
Subletnal eifects argd "saie" concentrations, Water Research 1971,

5: 245-266.  This paper points up need for change in bicassay methodol
particularly with respect to J_PCC”F\,‘CS.*‘JIX” behavioral measures.

Thermal pollution of r*. anel discussicn, Fourteconth Pmnual
Conservation Conhe::encv, National Wildlife Ped xcthﬁ, Washington, D.C,
Decanter 1967,

This paper is an analysis of problems imposed upon different environ-
mental cammunities fram efiects of thermal additions.

U. S. Atomic Energy Carmission. Nuclear reactors built, being kuilt
or planned in the United States as of June 30, 1968.

This study reports the status of Lbemonuclm power plants, both
established arnd anticipated. ‘

b) There is presently little ongoing research which either defines
normal behavior in marine fishes. or utilizes kehavioral measures
as indicators of environmental stresses. Need for this kind of
experimentation has keen detailed above. :

¢} MNo additional legislation is required to carry cut the proposed
task in the BY and BY + 1. ' '

d) No Envirormental Impact Statement is requlred to carry out Lhe
pxcoouafi task in the BY and BY + 1.
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tn DATE
%

PREPARLD

Dec., 14, 197:

(Submit five copiea by Jon, 2, 1974.)

TO: Direcror, Nattonal Marine
Fisheries Service, ATTN:
Mational Qceanic and
Awmospheric Administracion
Washiogeon, D.C. 202133

x5

1975, or FY 1976,

FMC's - Submit o separate Task Development Plan for cach tdisk beginning, continuing,
eading 1in FY 1974, FY
PED specific toral funding guidance.
appropriated funds on any programmatic TDDP; separate TDP's must be prepaced.
onc Support TDP itemizing the administrauve support cost (Managemeat Fund) for the

- Towal fuading in each category must equal ¢
Reimbursable fuads acte ndt to be mingled wich

Submit

72, TDP NUMBER

| MAC-007-76-IE-A

3. SUB-0BJECTIVE CODE

Iv-A-3

4. RANK {To be completed only by FMC’s } FMC

and N FS Hdgrs.)

4

[ NMFS HDORS.

$
!

S. TASK NUMBER

6. TASK TITLE

2818P2 Impact of Environmental Change; Middle Atlantic
a 7. 40RGANIZATION CQDE 8. ORGANIZATION TITWE (Responsible for execution of thisg :as}g) S, PRINCIPLE LOCATION
™ ¥ 3 3 * 7 Siute
sys s Investigations ¥ . [J
133800 Ecosystem Stiga Sandy Hook Lab., N.J

B OBJECT CLASS w CURRENT YEAR FY 19,__i BUDGET YEARFY 1902 | BUDGET YEAR + 1 FY 19_
N =z
Lines [0-19, Enter all dollar values as -
thousands ond tenths of = TARGET TARGET TARGET
thousands. 0§ ALLOWANCE | INCREASE | ALLOWANCE | INCREASE | ALLOWANGCE| INCREASE
Lines 22~23. Enter os man-years and Q -
5 o A 8 c D E F
en’hs of man-vears, . |
10. Total Ditect Labor 150 44,6 37.8 38.8
11. Travel ' b 19 6 6 .6
12. Rents, Communications, 5
e, 21
Utilicies
13. Contracts ] (7o bo Iet) 51
' 52
Grants [] (Funds obligated) 58
s}
14. Supplies 53 9.1 9.1 9.1
i
) ’ 15. Capital Equipment 54 1.3 1.3 1.3
16. QOther (Estimated cost of all other diract '
) i ) cost not included gbdaove.) 6, 4 6' 4 ® 6‘ 4
LFA7. Total Direct Funds )
- (Add lines 10 thcough 16 abova.) 82.0 . 55.2 56.2
E318. Support Cost 31. 4 18.6° 19.0
L19. Total Fuads
(Add lines 17 ead 13.) 113.4 73.9 75.2
_20. Positiens, Fuil-time pzrmanent
== {Number applicable to this Task. Also, - -
: complele NOAA Form 12-15C.) 3 3 3
—21. Positions, Other
(Ivumber applicable to this Task) ”1 l
:!2. Man-years, Permanent 3 2.4 2.4
23, Man-years, Other 7 7
4. Retmbursable Suppodt
(Reimburseble acenements only)
Z5. OF FICIAL PREPARING REFORAT (Siénature) 26, CENTER DIRECTOR OF DESIGNATED REPRESENTATIVE (S13.)
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1. Date: 120 UD2 No.: J. Prepared by:
Dec, 28, 1973 MAC-007-7T6-TE-A J. Holston
4, Task Titvle: ’

Impact of Environmental Change, Middle Atdantic (Caoastal Feosvstenis) .
BY DY+1

T

(a) (Y T.A. {(c) Incr. (d) T.a. ;(e)

(@]
-7

SEA TIHE ~ DAYS

wes 5 R, V.Roraual 30 60 - 60

Vessel  G.R.V.Delaware 1T - - 30 : .25

(Nene) , 7. -
- 3
~ |Charter e
Vesscel ~
(type) e

10. _TOVAL STA DAYS B , 30 90

Scientists 1l. Mawximun - 3 - 3 - 3 -
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1/ Follow-up field surveys: Long Island Sound, New Jersey coast (Raritan Bay)

ecological baseline. R : ' . ‘
Pigoy-back: Marine nutrients; scwage/thermal addition effects; clfects of dredgin

Biochemical Modelling (MAC-008) and MESA (MAC-055).
2/ R.V.Declaware II: Pre-and post-ocecan dumping studies -offshore alternate dump
sl

(onshore arcas) pre-and post-; surl clam cametogenesis studies. Integrate with
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Coastal and estuarine waters are of critical importance as a source of
nutrients and as spawning and/or nursery areas for 60-70% of our fisheries’
resource spocies; QJOlCClStS ncw know that 50T of all marine producticn
occurs over the continental shelf. These waters also provide the large
majority of our yotonLlal shellfish habitats. Thelr aesthetic and recrea-
tional value assumes ever-increasing importance as our population and
leisure time increase. ;

1

At the same time, mjnerlu6ud envirormental chenge is impinging to an
increasing extent on these resources. In the sumer of 1972, 75,000
acres of shellfish beds in Long Island Sound (LIS) were closed because
of pollution. Along the Connecticut shore, oyster production has
fallen from more than 5,000,000 pounds in the 1930s to less than
500,000 tcday. Decline in soft clam populations is also traced to
envirormental degradation. (Urban Sea, 1973).

Raritan Bay's (RB) cammercial finfishery has declined in value fram an
estimated $2,000,000/vear at the turn of the century to the present
$200,000., Diminishirg fish populations, due to the ..."destructicn of
habitat, pollution and cverfishing," have forced changes in harvesting
mathods, Vater quality alco limits sportfishing potential in-

Raritan Pay; - recreation fishing and asscciated revenues could triple
in value if present pollution control prograns are effective (U. S,
Department of the Interior, FWeCaA, 1867).

If the envirormental cuality of these ecosystems is to be preserved or
restored, future managerent and allocaticn practices must be based on
increascd knowledge of present conditions of the ecosystems and the

. dynamics involved. Effects of man's activities must be more thoroughly
understood. These informztion requirements are mirrored in Goal IV of
the PED, "Ensure that Adecuate CO“qubr&thﬁ and Protection are Given
to Living Iarlne Regources Requiremants in Proposed Envirormental
Alteraticns," Subobjectives f this goal which specifically pertain to
the present task are the fOllO‘ng IV-A-2, Determine the effects of
various contaminants cn mavine life; IV-2-3, Determine the effects of
man-induced cpingpa on marine life; IV-B-2, Produce major issue papers
for quidance of Pegicnal Water Resources Lersonnel- and IV-C-5, Provide
the technical Information necessary for review of Envirconmental Impact
Statements. All these subojbectives reflect the nesd for comprehensive
study of local ecosystem characteristics, particularly the biota.

Another PID reqg hl”C”Lﬂt is closer coordinztion with other groups and
agencies, *pclu ing Water Rescurces Offices, Sea Crant Drograms, _
Sta @/'ﬂnﬁral ceoperative vork axl programs such as MESA. *hls SRt vr s

fultllllnj the above Goal and SHDO5]CCtJVVJ, in a manner detailed in TDP é
items 31, Tasx Cutputs, and 32, Bonerits.

I
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Ecosystemns Invcr;tl(ju cions, MACEC, TS, -is uniquely qualified to carry

out, ecocyston studics in tre metropoiitan cc,aa';:ﬂ. and evtuaring waters

of e Middle Atloatic Bight., The oreas in question herder on four

states, and many more counties and municipalities. A unified interstate
approcch . to studies will ke more effective than would a fragmented,

overlavoing effcort that these latter groups (or universities) could probably

uncdertake. A report prepared by Comell University (Francis and Busch,
1973) vhich docurents the decline in Yew York State comercial fisheries,

discusses this problem and concludes: "It is unlikely that anything,

o govommiont intervention at the foderal level to limit

access, contrel overiiching ard }_:olluuon, and/or subsidization of° the
fisheries, can stop their demise.”

~de = o
short cf mags

The Sardy Hook, New Jersey and M 1ford, Connecticut lakoratories of the
MACIC have most suitable locations and existing facilities to carry out
the p"’cperd task. In’Eor“ntw'cq generated by this task will be instru-
mental in irproving managerent ard allocation procedures to restore

Or protect envirommental CLCIlJ_ty in these areas. Given the highly
urbanized nature of the region and the demand for recreaticnal and
aesthetic resources, the chief recipient or keneficiary of improved
envircrmental cquality would be the general public. Commercial and
sportfishing industries will benefit in thgese Sp@ClJ_lC instances in which
populations increase due to preservation of spawning areas, food sources,

SRR ard other factors important to population dynamics.

{‘1”

31, TASK CUIPI ’TS (SPECITIC) :

These will include: 1) data reports based on information gathered and
observations made during ir 6 ridual crulses or intensive pericds of

field study. Many of these data are immediately avalluble for use

in assessing BIS and *m:eoar ng pericdic reports on short-term phencmena;
2) interim and final reports wiich sL::rmArJ_Le and synthesize field data
ollmcmﬂ over pericds of at least G- 12 wonths; 3) camwrehensive atlas
compilati ions which indicate the existing state of the biota and asscciated
physical factors in Long Island Scound, Raritan Ray and along the New Jersey
coastline ard 4) I)J.DllCcu_,lOI‘S on asgects of task investigations which will
increase scientific understanding of coastal ecosystems.

«
v

Baseline studies in the three project arezas will provide much of the
technical informaticn called for in Subobjective IV-C-5 to enable review
or preparation of Frvircmmental Impact Statovents and position papers,
e.qg., preliminary New Jersey Coa (13C scd rrent and benthic macro--

ST
d
<

faurnn data centributed to a recent parer prepared for the Council of
Envircrmental Cuality on proposs;d ciisiore floa ing nuclear power plants.

es:sz:qf_i Al Foir &é%**zwir‘sat:i@nf@f-’% hiav i
(Suxbhjective 1V-A-3). Results
2 camaxred to cxisting data to
frem baseline cenditicns as a

3
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- cammnity structure of henthic fauna.

33.

SN R

rage 6 ot 13

result of }:zwm ard proposed r,nvm@'m_mal alterations, The KB suxvey
wil 1 nore diceccly contripute to ohis subehiective through intensive
sanpling of dredging end power plant sites,

The LIS progcwt may be considered as fulfilling Subobjective IV-B-2,
since a major evphasis of this study is a series of reports to the

New England River Basins Camission of Water Resources, and other user
and management groups, on ecological parameters throughout LIS. This
information will be of importance in enabling NERBC to manage waters of
the Sound. It will also be of utmost -significance in establishing s
priorities for multiple use concepts in the Sourd. The three studies will
also play-a role in meeting SUDODJCCL.L\;@ IV-A-2, "Determining effects of
contaminants on marine life." All projects weasure concentrations of
such pollution indicators as dissolved oxygen,:nutrients and heavy
metals. These parameters will be compared with distributions of benthic
fauna throughout the study areas to ewamine correlations between environ-
mental quality and distributions, standing crops, diversities and

Y

The baseline projects will meet the above subobiectives still more
effectively vhen their information is integrated with that of other

Tasks within the MACFC. The RBicchemical Modeling Task includes u.westiw
ggtlons of concentrationsg and forms of contaminants in the marine environ-
ment, as well as their specific modes of action and physiolcgical effects
on organisms, Both this knowledge and data on distributions of centami-
nants and the organisms concerned are necessary to predict effects on
ecogystems or to model Treal world situtaticons.'  Coastal ecosystens

information will also integrate well with MESA data and will form the
haselines for eypanded MESA-type research in the mid-Atlantic.

This task supports several aspects of the coordination effort called
for in the PED., Data has lreauxv been requested by states ard industry
ard forthcoming syntheses of data will ke of continuing importance to
managerent., The task currently includes contracts with acedemia to

provide information on sediment hxrgctbr‘stlcs and kenthic meiofauna.
These data will form the basis for future Sea Grant studies and programs.

ACTIVITIES PLA ' : :

Bageline sampling for RB kbenthic census was campleted in October 1873
with the last of four seasonal samplings of 88 stations throughcut KB,
Field work will continue at reduced level through the first half of

FY 77 to study hard clam ’“(/Chlathflb, investigate the site of a proposed
EPA experimental staticn, ard monitor any changes in RB kenthos. Also
planred is a post—dredging survey of Ambrese Channel in 1978-79.

13, Jbaseline field. H.CL._].'VZJ tles farminated, afiter. tL»,, Sampling-of - 142 stations.

,,,,

in July-Zugust 1972, 72 _:1 April 1973, and 103 in S\,pl,m‘oer 1973.
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Plans call for resanpling 50-60 of these statlons each Seotomber
I 50

@ s
throosh 1981 in an attempt to detect changss from ba
distinguish between natural fluctuaticns ond porsistent man~induced
alterations, and study sites of proposed and existing new activities,
These long-term "monitoring” prceposals comply with the stated MMES
desire for follow-up rescarch to establish the effects of previous
recamrendations or decisions.

NJC field work to date has included up to 246 stations, sampled during
the surmer of 1972 and again in August 1973, The sampling phase will
terminate uron carpleticon of cruises in February and August 1974,
Sarpling emphasis on these upcoming cruises will change sanewhat to
concentrate on 74 stations in sewage outfall areas from Sandy Hook to
Creat Bay. Furth=r plonning on this survey depends on the future
availability of resources frcm R3 ard LIS, which currently have higher
priority. MESA funds may be available to camplete the New Jersey

shore work.,

Operations in RB, NJC and LIS all have a camwon approach. Benthic
sempling is based on the collection of two Smith-Mclntyre grabs per
station. Both samples are washed throucgh-a 4-2-lmm sieve series for
macrofaunal analysis after subsamples have been taken for meiofauna,
sediment type, orcanic carbon, carbonate and heavy metals content.
Surface ard bottom water temperature, salinity and dissolved oxygen .
are measured at each station., Sanples of vatsr for the analyses of
nitrates, nitrites, anmonia ard orthephosphorus are collected at pre~
determined stations for coloraretric analysis. BB procsdures include
dredge sampling for gualitative information on the epibenthic macro-
fauna. Zocplankton sanples have been taken at selectsd stations in
RB and LIS. The LIS project has included an analysis of the distri-
bution of fecal coliform and Vibrio bacteria, Fecal ard total coliform
counts have been taken by U. S, Public Health Service personnel. in
conjuncticn with NJC cruises,

=

¥
In the leboratory macrofauna sarples are sorted and identified to
species level whenever possible, using dissecting microscopes.
cterminad by sieve and pipette analysis;
orcanic ccntent is measured by hvdregen peroxide oxidation and calcium
carbonate by hydrochloric acid digestion. All these sediment analyses
are perforred urder contract by Dr. James Parks of Lehigh University.
Heavy metals content of sediments is measured by atauic absorption
spectroscopy at MACFC, Milfoxd Biolcgical Laboratory, Meiofaurnal
analysis, to gpecies where pessible, using compound microscepes and
staining technigues, is handled through a contract with Dr. John
Tietjen of CCNY., This analysis is done only on LIS samples.

SLLEHEETANRT T et ate EEing rerhiBRT toha” Sithg e IodShadt FOPMAT (T {fact r SmERen sy
: : and ADP storage. Canputer-plotted SYUEPs are being
ciluticns of all pororsiors thrcuancut thn study areas.
vostructures of bonthic
g _ o aralyeis will ko used
N macroimunn and melefouna, sodiment

ticn as bhoovy metals,
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plementacy lavoratory studdes on pacrofauns: will be initiated,

espocially in regard Lo the fawma in RB. This vork will initially
1)

indicator of envircrmental contamination. Studies will include
tolerances to termporature, salinity and dissolved omygen levels, the
latter measured with a Gileon respirareter., Organisms will also be
tested for sodimant tyvpe orefercnces-and for reactions when presented
with sediment with and without hich concentraticns 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 obssrved field distributions of benthic macro-

 fauna., The experiwents will later be repeated on models of natural

™
camunities, such as that established by Blake and Jeffries (1971).
This ewperimental physiological-scology effort will be closely
coordinated with the Ecosystem Modeling task.

MITESTCNES :

a) LIs: - | -

1) Carmpletion of baseline field work (September 1973): 72 or more

stations sawpled three times between July 1972 and September 1973.

CAlt
2}  Interim report to MEREC: will contain baseline data from first
major sampling effort; scheduled for May 1974.
3) Final baseline report: to establish baseline conditions for all

paramctors measured during the three major sampling efforts:

by July 1976.

1) Preliminary census published: manuscript on characteristics of
benthic macrofauna; target date, March 1974,

2) Baselina recort: final report establishing envirommental base~
lines throughout EB; December 1975, )

3) Fard clam study: investigation of gametogenesis and population

RAPEE I B

dynamics of Mercenaria mercen=aria, to bBe carpleted by January 1976.

'4)  FPA cooperative siudy: survey Of site for proposed experimental
EPA tank, located at Farle MNaval Station, which will ke used in
‘experiments involving contaminants in a study of their effects

on biota; field survey in Sardy Hook Day to ke carnpleted by July

1975,

5) ILab studies campleted: investication to isclate effects of con-
tominants, sediiment tvpes and cother parameters on indicator
species and commundties from the study arvea; by end of 1979,

PRI SN
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21 Nutrient report. analvsis of distril
A atIo e sep . mnimioats, eooeod 4} ty 53 el Jn._:ﬁ, to seunge
.L.)]Jc< ’ T '
3) S(‘V‘fj"'—thml report: campilation of all ba el'mc, data to

indicate possible effccts of precsent and propozed s
shore floating nuclear power plants;

thermal additions from off
canpleted by end of 1978,

PACT CF TASK AUCENTATION:

No potential increases, outside of the 5°
purposes, are anticipated.

bution D\,Ltt':‘fﬂq of coastal
oatbfalls; Decenber

ewage and

year suggested for plemmnc:

LEGISLATIVE PROGRAM AND ENVI ‘"—‘OI\T AENTAL TMPACT':

36, RACK-UP DOCUMENTATION,
a) Documentation. o }
Cited in Narrxative:

1)

Bicue, N.J. and H.P. Jeffries. 19
experimental infaunal community:
6: 1--14.

1973,

Francis, J.D. axd L. Busch,

Fisheries:

71,
J. exp, mar.

Industry arnd manpower projecticons.,

KN

The structure of an

Biol, Ecol.

New York State'!s Coammercial
New York's

Food and Life Sciences Bulletin., No. 28, June 1973. 14 pp.
U. S. Department of the Interior, Federal Water Pollution Control
Administraticn. 1967. Pr &,Lsu.mgs Conference on Pollution of

ard

Raritan Bay and

N.Y.C., June 13-14, 1967, Vol. 2.

Adjacent Interstate Waters.

Third Session.
869 pp.

Urban Sea (Long Island Cfound Regional Study nswslettez_) No. 1,

Sunrrer 1973,

2)

Backgrouﬂd materials concerned with pollution and deterioration

in coastal and estuarine water including Long Island Sourd,

Raritan Bay and the

New York Bight:

N tin, H.M., J
study of the ict
(ILIICO) Icsswl
Iong Island, M=
eries Oceancarap

248 po.

OIS PRI i B R e L g E AT e S ey e
Blocy, 8., Al favin, &

e

4.
W

reboratory mvaL

. Dickinson and C. Hickey. 1873. Bn ecological
hthvoZauna at the Zong Island Lighting Company
uel Power Cenerating Facility at Morthport,
orik, 1972. Prepared for LIICO by the Fich-
Duoanmen;, ot the New York Ccean Science
inal Report. Contract Ne. SR 72-23F.

Yo
ohy

0-:..

EI EIEGAT S

laticn of Ecosvstoms, A Preliminar ’y model appLL a lotic
frestvator envircomront.,  Lattelle tororial J.“._.\,lLU._C, Columzus,
Cnlo. 23 rp.
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D'Agostino, ALD. and W.A, Co)g ate. 1973. Infaunal Inverte-
brates in the iear Shore waters of Long Island Scurdd. Final
Report.  Contract SR 72--22 (LI:ICO) .28 pp. 7 T

Dehlinger, P., W.F, Fitzgerald, S.Y. Feng, D.F. Paskausky,
R.W, Garvire, and W.IF. Bohlen, 1973. A Determination of

wdgets of Heavy lMetal Wastes in Long Islard Sound. First
anual Report. Univ. of Connecticut; submitted to Office
of Sea La‘ﬂt Prograns, NOAA

Federal Vater Polluticon Control Administration. 1967. PK“O"’
cecdw ngs: 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 dgrecwent dated June 15, 1972 hetween National
Marine Fisheries Service ard Pdugﬂrs the State University to
Cornduct an Inshore Inventory of Surf Clams along the New Jersey
Coast., Sardy Hook Laboratory. Unpublished Report. 11 pp.

Holmz, ¥. and A. McIntyre.. 1971" Mathods for the sudy of
marine benthos. 7IBP Handbook No. 16. EBlackwell Scientific
Publ. Oxford. 334 pp.

Jansson, B. and H. Odum. 1972. Ecosystem approach to the
Paltic prcoblem. Bulletins from the Ecological Research Come
mittee, i‘*o. 16. Swedish Natural Science Research Council,
stockholim. 82 pp. '

i‘/larin Sciences Research Center, State University of New York,
echnical Report Series, Nos. 2-17 concern various investigations
of Long Islar nd Sound cnfi the nature of dredged wastes,

National Academy of Sciences., 1970, Wastes Management Con=
cepts for the Ccastal Zone: Requirements for Pe:pdrch ard
Investigation. UAS, VWashington. 126 pp. In particular
note chavters 5 (B 1oloj¢c:zl Eifects), 6 (Recammendsd research
and iI‘N"S tigation for erffective ccastal vastes mancgerent),
and 7 (Suggested priorities and estimated minimum effort
requxref“) .

National Acacamy of Sciences, 1971. Marine Envirormental :
Quality: Suggested Lesesvrceh Progeams for Understarding Man's :
Effect on the Oceans. NaS, Washington. 107 pp. In particular
note chapter & (The effects on marine ovc;m"ru, selecting
organisms and systoms for stuly,p. 66; importance of a con-

coptual Lroienork, D. 6,, .
u I L

Vaticnal Marine Fisher 1' ©os Servico., 1972, NMPS,- Ccean Fisheries
and Livng Lorine hosocurces, Progrom la‘m_wuu*l, Y i)/‘~—73/8
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Now Inglond River Dasins Cooundssion. 1871, Plan of Study:

Long Island Sowd Regilonald study. 92 pp. plus Appendix
vty e cof 201 pp.- s AL LT e T R e et et e

W

New Jersey Dopartment of Envirconmental Protection, 1971,
Studies of the Mullica River - Great Bay IEstuary. Misc.
Report No. 6M (Cavpletion Report for Project 3-78-R-1 and
2 wnder the Commercial Fisheries Rescarch and Development
Act). 62 pp. plus nurerous figures and tables. One of
very few reports on Jersey coastal waters.

o : i
Sandy Hook Sport Fisheries Marine Laboratory, MFS, 1971, !
Review of aguatic rescurces and hydrographic characteristics
of Raritan, Lower New York and Sandy Hook Bays. A Report
Prepared for Battelle NW. Highlarnds, 71 pp.

Sandy Hook ILaboratory, Mational Marine Fisheries Service. 1972.
The effects of waste disosal in the New York Bight. Final Report.

Sandy Book Laboratory, National Marine Fisheries Service. 1972,
Davids Island Phase I: A short-term ecological survey of western
Iong Island, A Report Prepared for Battelle Nw. Highlands,

33 pp. plus 25 figs. and 65 tables.,

U. 8. Envircnmental Protection Agency. 1971. Proceedings
Conference in the Matter of Pollution of the Interstate Waters
of Iong Island Scund and its Tributaries - Connecticut, New
York. April 13-14, 1971. New Haven, Ct.

Westinghouse Electric Corporation. 1972. Final Program
Report: Progrem Development Plan for the MESA-New York Bight
Regional Project, : : .

b) Related activities.
1) Tasks in NMFS: Bicchemical modeling (Sancy Heok); Envirormental
Chemistry and Micrchiology (Milford); IEC MSE contaminants analysis,
Biological Ceceanography (Sandy Hook) and Pathology (Oxford) .

E

2) Pesearch Outside NMFS: This entire task is directly related to
the NORA-MESA Program, Raritan Bay sub-task is directly related :

At}

to EPA reccearch in B and Long Island subtask is responsive to
New Ingland River Basins Camiscsion and its fomral investigations.

In LIS, the University of Connecticut is conducting work on heavy
matal budgets, circulation ard transport of suspended materials
urder Sea Grant., VYale University is studving effects of dumping
L R PR A e QT adaa - spolle, Grondew.Haverny: Harbor casState v Unive=of: Ny Y A AR R
Eroci, and SUvY-iraritine Collegye, Tort Scnuyler, N.Y. are investi-

(-f"r’-‘;rvr ot Lok loh BE e e et B i e Mrmg YTl Cf*"‘ Cesa oo I"""»“:‘*~OY‘K"
COCINY CAXCALO IO pUITnTETROA, Ll pes 2C0 UCIIN SCLONCS LLLZCIaOrny

5)




e

Monvauk, W.Y. is lnvolved in research on wakter movements, heavy
Ay e T Dy matals A watsrs end ongandisms, and effechs of powes plants, all
in castern LIS.

c) No additional congressional legislation or extension of current
authorizing legislation is recuired to carry out proposed task in
BY and BY +1.

d) The proposed Task has no direct inpact on the envirorment, and no
Environrental Impact Statcment is required. )

l
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e Qoeretions are normally conductsd fron small vessels,; i.e.; undor 65 feet
operated by the rMiddle Atlantic Coastal Fishories Contcr ard scheduled

as needed by the Officer-in~Charge, Sandy Hook and (uford Laboratories.
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TASK DEVELDOP
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HENT PLAN

structions)

P

-
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f. DATE PREPARED

Dec.

20,

1973

(Submit five copics by Jan, 2, 1974.)

TO: Dicector, National-Macine

Fisheries Service, ATTN: Fx

National Oceanic and
Atmospneric Administracion
Washingeon, D.C. 20235

ending in FY 1974,
5| prp specific total {unding gutdance.

Rcmxhurgab e funds

FMC's - Submit a separate Task I)cvclopmenr Plan for each task beginning, continuing, or
FY 1973, ot FY 1976, Toral funding in each category must equal your
are ndt to be mingled wich
appropriated funds on any programmatic TDP; separate TDP's muset be prepared. Submic
one Support TDP itemizing the administcative support cost (Management Fund) for the FMC

2. TDP NUMBER

MAC-008-76-TE-A

3. SUB-ODJECTIVE CQDE

IV-A-2

and NMES Hdqrs,)

4. RANK (To bo comploted only by FMC’s | FMC

19

| NMFS HDORS,

$.
I

5. TASK NUMBER

6. TASK TITLE

818P3 Biochemical Modelling, Middle Atlantic
7. ORGANIZATION CODE 8. ORGAHIZATION TITLE (Responsibie for exscution of this task) 9. PRINCIPLE LOCATION
F33800 Ecosystems Investigatiohs City [stato
’ Sandy Hook Lab. N.J.
oy = P
OBJECT CLASS i CURRENT YEAR FY 19 ‘t SUDGET YEARFY ‘I‘?_j_g BUDGET YEAR +1 FY 19.0¢
Lines 10-19, Enter all dollar values as =
thousands and tenths of -~ TARGET TARGET TARGET
thousands. 0.1 ALLOWANCE | INCREASE ALLOWAMCE | INCREASE ALLOWANCE | INCREASE
Lines 22-23. Enter as man-years and 8 A B c o E E
teaths of men-yzars,
10, Towal Direct Labor 15 -
° 4.2 79.2 80.2
11, Travel U 19 6 6 I3
12, Rents, Communications, 21
Uttlities
13, Contracts {7 (To be ted) s1
) 52
Grants [} (Funds obligated) i
58 |
14. Supplies 53 9.1 9.1 9.1
15. Capital Equipment 54 1.3 1.3 1.3
16. Other (Estimsted cost of ell other direct ;s
cost not included shove.) 6, 7 6 7 6, 7
t7. Total Direct Funds .
(Add fines 10 through 16 above.) 91, 9 96. 9 97. 9 '
8. Support Cost . 36,1 38.9 39.2
.9, Total Funds
(Add tines 17 end 18.) 128.0 135.8 137.1
'0. Posttions, Full-time permanent
(Number applicable to this Task. Alsoy *
complute NOAA Fomn 32-14C.) 6 6 6
‘1. Positions, Other ]
" (Number applicablo to this Tosk) l 1 l
2. Man-years, Permanent 4 8 4.8 4.8
3. Man-years, QOther 4 ! L4
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Dec. 28, 1973 MAC-008-76.1 { J. Holston
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B LOChC mlcal Modelling,
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Middle Atlantic
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By
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BY
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()
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27, ACTIVITY SCHEDULE AND EVENTS

L ; /

TODP NUMBER

MAC-008-76-1E-A

O A atatirl e (sl alTa
PLAMNING PERIOD - IH lu. it L'v \.in.L\znl

MNUMBER EACH ACTIVITY OR EVENT, of subms% or selecred opcratmmxl aceiv 1(16:, that coll

{ for the 7 year p!mn!nv pcrzr\d Connect

texryy

ACTIVITY OR “E'" FOR EVENT. placing an X'’ in a single column,
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an }\” LH(_ bk. li‘xf‘x g and cot ]{‘;L F RSN
ectively define the uw

N's™ with a a()‘ld bar., “Event

p VO o e ; NS :
IDENTIFY BY ENTERING A" FOR occur at specific points In time. [ndicate these significant :ichxevemems by

B T e il
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o ‘\IAnRATIVE

frs
o (Brief a’est‘rmfzve phrase of activity or'event)

L
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+1 ] +2 1 +3 L+a ] o+
Ti211120 1 240 pl2ly]2btb 2
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[

p
o
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o
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crab gill ion transport systems and test

A (Characterize
ffects of metals con them,

ip vitro e

mental stresses on varicus Dll}’slo"(}jlbal paraneters of .
experimental Qmmalc:, (including respiration, metabo-
lism, permeability, nerveus and hormonal 1nteglat10“1
energy and redox pathways, etc.)

3 | A|Develop semi-autcratic larval culture ptoc,edures and’
rear larvae for assay. _
1 | A |Davelop wodelling format, establish sampling procedures
for organically bound metals, and carry out sarpling in

) | A |Assay metal effects and synergisms with natural environd

7
<%

>4

Raritan Bay.

5 | A |Develop analytical techniques for metal amlysx,s
(L,\)lurcgzabhv) -and Lor environmental organics (chroma-
tography, etc). . :

Cad_:r*y cut lalpratory investigations OL wetal «orqanlc

linteracticns
A IAssay pﬂv:¢0¢cj¢a1 effects of organically bound metals

m

B §
e
Qu

At

on previously characterized bl@loq;cal SY ster:‘s.

| E Ipresent model of effects of metal-organic 1 faf“thIIS
on biolcgical systems.

) | A Carry cut envircrmental studies of settling and distri-
bution of natural and man induced metal-organic com-

. DlE‘X@Sa

0| A lEctend lakoratory studies of effects of corplekes on’

A

1| E |Present envirormental model of metal-organic inter-—
actions (incorporating information from previous
medel) .

o B
-

ai’lll’l’m;.l., to field, with emphasis on trcphic interactions. O e

b .G -t

5. OUT YEAR COMMINTS . a. Coatinued at same level (]
{Check enncopriate boxes and b. Increase of 5 % * {m
]
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the budgec year only. Do not include support personncl; they should appear in the appropriate support Task

Development Plan,

ollowing items, identifyiog by number. If item 15 not applicadble, so indicate by entering V' NA'

35, IMPACT OF TASK AUGMENTATION
a. Current Year
b. Budget Year
c. Dudpee Year ¢ 1

). STATEENT OF
. TASK oUTPUT
a. Significant Queput
b. Termination Criteria
, BENEFITS
ACTIVETY PLAN
CHMILESTONHES !

NEED

() 1

36. BAC

R-UP DOCUMES

ITATION

. G3 " MAME OF INCUMBENT % OF TI
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Supv. Fishery Biologist (Res.) 14/3 |Pearce, John . {100
Fishery Biologist (Res.) 11/3 |Tucker, Robert 100
Fishery Biologist 9/3 |Young, James 100
Cceanographer 5/2 |Matte, Albert 100
Chemist _ 5/3 |Draxler, Andrew 100
Clerk-Typist : 3/1 [Boeckel, Virginia 100
3 "_
S
) '/ "
I . ') .
.s'
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31,

Page 4 of 7

STATENINT OF NLED:

In order to protect and mimage the fisheries for which NMPS is respon—
sible, it is imporative that an understanding be gained of the effects
of pollutants as they actually exist in the natural enviromment, For
metals, little data is available about valence states or solubilities
under corplex envirornmental conditions, and particulariy about the
extent of binding or chelation to ratural or pollution related organic
compounds, - In additicn it is beccoming evident that a corbination of
stresses can procduce synergistic effects on organisms ruch greater !
than the additive effects of the individual challerges to the physio-
logical well-keing of the animal. In ccastal and estuarine waters,
metal and organic pollutants are often likely to exist together, as
with sewage sludge and dredge spoil in the New York Bight, or where
rmailtiple contamination sources and events exist, and the future 1likli-
hood of hydrocarbon spills is increasing., It is in these areas as
well, that animals are exrosad to additional styesses, such as salinity
or temperature gradients, whether natural or man-induced, that increase
the likiihcood of adverse synergistic interactions. Since this task
seeks to determine actual forms of metal-organic pollutants, the
information genervated will contribute to an urderstanding of pollutant
cycling through the marine ecosysten, thus contribution to subobjective
1 of IV-A, In eddition, effects of the pollutants on marine organisms
will be detemuined, thus it is applicable to subobjective 2 of IV-A.
Ard since synergisms with other stresses, potentially rmam induced,

will also be evamined, the task contributes to subobjective 3 of IV-A.-
The information gained from this tack can be used in managing marvine
coastal and estuarine ecosystems important to sport, comercial and
forage spscies. Data generated will contribute to other tasks within
MACFC and to IMESA, and will be of particular use to such groups as the

Tri~-State Planning Cannission, the New England River Basing Coranission,

to utilities and the petrcchemical irdustry, as well as to those con-
cerned with recreational and commnercial fisheries,
2

TASK OUIPUTS (SPECIFIC) : ‘ )

’

a) Sicnificant outputs of this task will be physiological-ecological
models generated fram data of investigations of metal-organic
interactions, effects of these cambinations on physiological para-
meters of marine organisms, ewironmental distrikbution and behavior
of metal-organic carplexes, and effects on animals in the the natural
envircrment, These models will serve the purpose of generalizing
the data develcped frem the study, making possible extrapolation
(with verification, of course) to other similar corditions., Such
models will contribute to an urnderstanding of conteminant cycling
in the marine ecosystems, of effects of contaminants on marine life,
and of effccts of man induced changes on marine life, thus directly
meeting necds expressed in subobjectives 1, 2, and 3 of goal IV-A.
Outputs will also consist of written reports for inclusion in MESA
type atlases, arnd reports and papers for scientific journals.

(¢5)
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b) Developmwent of adecuate models for effects of organically bound
metals (G

)i 3
-
h, Cd, zn, Cu, Ni) on marine organists under field
conditions will serve as cr

Sp NATING

ria for task accarplishment.

;..J
or
e}

Howover, additional testing of the medels under differing conditions
g '

consideration of different pollutants, of additional physiological

paramaters, of additicnal species, and of canbinations of synergistic

(S

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

32. BESEFITS:

Six or seven metals, including Cd, Pb, Zn, Cu will ke investigated in

: o detail for their interactions with a range of organics (20-30) identi-
B fied as cccurring in the natural enviromment , and a model developed
for the cycling of these cambinations in the ecosystem. Effects of the
pollutants will be determined on a range of physiological parameters,

E enzyme systeams, etc. in several species of marine animals at different
- points in their life cycle, including larval stages. Canbined effects
of pollutants and other stresses will be investigated under laboratory
and field conditions. ) '

o

These studies will procduce data for cuantitative models of contaminant
arxl stress effects on the marine organisms investigated.

33, ACTIVITIES PLAN:

This task requires the develomrent of several initially discrete sub~

ana
units including the bicchemical and physiological characterization of
the assay systens, larval culture, envirommental sampling, and analytical
technicques for metals and organics, These subunits will then be cambined
to generate data to construct a cuantitative wodel of effects of organi-

P L Ity

LGl e &
cally bourd metals on marire animals in the ecosysten. Sampling will
be threse-dimensional with particular emphasis on surface lavers ard on
interactions with bottom sediments, Analytical technicues for metals
will include UV irradiaticn to distinguish between organically bound
and free ions and puleed ancdic stripping polarcaraphy, a methed
sensitive in the parts per billion range and having the capability of
distinguishing birding and valence states, Chraratcgraphic, electro-
phoretic, and spectrophotCretric methods will be used for analyzing
organics, Fouilibriun dialysis, linked substrate chromatography,
centrifugation  and other relevant techniques will be used in con- :
junction with polarcgrapny to determine binding intervactions of metals :

ard organics. .

AR s

{f Larval rearing will be adapted from methods developed by Costlow and
Sy arseeie e Bookhout atyDuke Mevine Leboratory with the cultuve methods pactially
autamated. Laboratory investications of shrimp will ke undertaken.

in a system in which scveral envirorrental parcmeters, including

TR

BRI

R A S e




rage ¢ on /

tenporature, lighkt, salinity, oxygen levels and contaminant concentra—
tions can be ciwultancously contreolled,
‘ Physiolegical and biochemical parameters to be assayed will be chosen
on the basis of expected sensitivity to envircnmental influences. Ton
- transport, being a warbrane phencmenon, is particularly exposed to metal

contaminant perturbations; enzyres, such as the Natk+ATPase, and amino
S acid mztazolism, irportant in cemoregulation  in marine invertebrates,
- will be investigated as assav systems. Respiration, measured in a
Gilson Respiramester, growth and molting of larvae are among other para-
meters on which metzl-organic contaminent effects will be studied., |

. ) Data fram field envirormental sampling and analysis, binding studies,
o ard 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 merine resouces. -

34, HMILESTONES:

a) Mxdel of effects of metal-orcanic camplexes on biolegical systems,
A gquantitative model providing predictive capaciiy ror effects on
organisms of metals as they actually exist in the marine environ-
ment.

b) Mcdel of ecosystem interactions of metals and organics. A quanti-
tative mocel for cycling of metals and organics 1n the marine ‘

environment:.,

35, IMPRCT OF TASK AUCG/ENTATION:

N/A; no additional funds projected beyond 5% annual increment.

BACK-UP DOCULENTATICY, LEGISLATIVE PROGRAM AND INVIRCGNMENTAL TMPACT:

L8]
oy
°

Informal Rerort No. 4 - MACFC, NMPS: sumaries of investigations

a)
within the Center, scme of which relate to this task.

JInforimal Psport No, 5 - MACFC, MMFS: summery report, 1971-72, of B
cooperative contaminant pregram within the Center, -

Effects of Vaste Disposal in the New York Bight: report of Sandy
Hook Leboratcry, MACEC, M4S, to U. S, Army Corps of Engincers;
B indicates extent of heavy metal accumlations in waste disposal
‘a areas of New York Bight.

VEp N s

-

b) Porticns of the tasks within MACFC: Impact of Envirommental Change
on Mew York Bicht (MESR); fcosvstens Analvsis Coastal Ecosystems;

Ty Xt i Ry gt T it oot Y e . L :
PSSR T g nd iz menal Elfects on-Behavier are related to, the present. . ... R

sk,  Considerable rescarch on cffects of netals is boing carried :

ces, but rcelatively

S

. 5 .
S, voand orivald

out urder state, university and crivate aucpil
little involves organically corplesed netals,

L

m

(£71)
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ssional legislation is recuired to carry out

) No additional c'o*wr onal 1
+he task can bhe ».:C‘“ within existing legislati C‘n_

UJ.J.':\ \;x_k‘;a!»..“ the task can bae

o Envirormental Tmpac atement will be required for this te
d) No En 1 Ympact Stat t will b cquired for this task
as the task, per se, will not affect the environment. -

) -
.
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3
.
AR DAY - .
SRS FAT T ’M”“u’ﬂfb«’i B AL TG R N AN LA e o s R R SRR

.

. - s .
)

L Oy
S—

A

L S J{, N

R4

o

SR

AR BT Y I

T




e HMFS TASK DEVELOPMEHT PLAN . DATE PREPARED
(Sew Detsiled Instructions) Necembor 20 , 1973
|
&? (Swbmit flve copios by Jan, 2, 1574.) FMCTs - Submiz 2 separate Task Development Plan for each task be cginning, continuing, of
TO: Dicee tor, National Marine eading in FY 1974, FY 1975, 0t I'Y 1976 “Total funding in cach category must equal your
1 isheries f‘CI'.‘i%_:é:, ATTN: Fedi pen specific toml funding guidance., Reimbursable funds ace not to be mingled with
§ National OCU'“\- and appropriated funds on any programmatic TDP; separate TDP's must be prepared. Submit
- A:rlxo"; eric Admintstration one bup:nr: TDP itemizing the administrative support cost {Management Fund) for the MO

Yo .hm”(wl 0.C. 20235

2. TDP NUMUDER

FAC-009-76~T -1 IV-A-3

3. SUB-0BJECTIVE CODE

and NAFS Hdgrs.)

4. BANK (To be cempleted only by FMC’a f FHC

{ NMFS HOQRS.

S. TALK NUMBER

2818p4

6. TASK TITLE

Microbiology and Chemistry, Middle Atlan

tic !

7. ORG /ANIZAT!O{ CODE

8. ORGAMIZATION TITLE (Responsible for execulicn of this task)

9. PRINCIPLE LOCATION

33300 Foosystems Investigations city [ state
4 Milford Lab. Conm,
OBJECT CL.ASS w CURREMT YEAR FY 19_____ BUDGET YEAR FY 19_____ 1 BUDGET YEAR + 1 FY 19__
Linea 10«19, Enter all dollar values as z
thousends and tenths of - TARGET TARGET TARGET
thousands. O § ALLOWANCE | INCREASE | ALLOWANCE | INCREASE ALLOWANCE | INCREASE
Lineg 22-23, Enter as man~years and ot
o v A B C D E F
teaths ol nran—2ars. .
. o . e s
10. Total Direct Labor 15 152.1 158.1 158.1
11. Travel 19 2.2 2.2 2.2
12. Rents, Communications,
: VRS 21
Utilities
13. Conteacts [ ] (To 5o lot) 51
52
Grants B (Funds obligated) -
S8
2
14. Supplies s3 17.3 17.3 l?.u_.
15. Capital Equipaec 54 2.3 2.3 2.3
16. Ocher (Estimoted cost of all other direct lggé 13. 6 1_3.6
‘ cost not included above.)
17, Total Direct Fuads 187.5 193.5 . 193.5
(Add lines 10 through 16 above.)
’ 77 7.4
18. Support Cost . /3.3 17.6 77
19, Total Funds 261.3 271,11 270.9
(Add linea 17 and 18.)
20. Positions, Full-time permanent 10 10 10
(Nuber applicable to this Tas k Also,
camplete YOAA Form 32-043C.)
21. Positions,; Cther 6 6 6
(Number applicable to this Task)
— 22. Man-years, Permanent 8.0 . 8',(‘_)__ e e . ,8’(.), oo
) 2.4
23, Man-years, Other 2.4 2.4
* 24. Reimbursabie Su; pott
(Reimbursable atrvcments enly)

25. OFFICIAL PREPARING REP

/)A/ }?m\/ 2 (=

VD ST
r\/f’ N
AL

QRT (Signature)

A
j

/|
)
i

26, CENTER DIRECTOR OR DESIGNAT

EOQ REP

HESENTATIVE (Sig.)
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Srew T pe present Task is concorned with the effects of man-induced pollutien,
both chenical and microbial, on living marine resources and their
enviroment., As exawples, micrebial species belonging to the genus
Clostridium, Aeraronas, Vikrio, Yesornia, Gafflcvra, Prorccontrum,
Conyaulo:, Crmoodiniun, acd the charclals, mercury, DU as well as a
wide range of petrecnanicals have been identified in regards to discases
of the fishery rescurce; food poisoning cutkbreaks in man has restricted
use of the resources ard places limitations on the use of the marine
envircrment. We rust determine the persistence of pollutant chenicals

(3 R

and disease-preducing micrches in the envirerment, their cycling through

food~chain organisms ard the possible inter-related microbial and chemical
) effects which act to the detriment of the marine animals, their habitat
f and the use of the resource,

3

The Naticnal Marine Fisheries Service involverent 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
limitaticns, which pollutants can effect, of these resources must be
reported to the primary beneficiaries, i.e. the industry and user groups
including consumers, sportsmen and the general public.

. 31, TASK OUTPUIS:

Specific Task cutputs expected as related to the needs presented will be
data (qualitative and cuantitative) on the tyroes of discase-producing
microorganiens, heavy metals and other chemical pollutants (PCB's, hydro-
carbong, etc.) present in the fisheries and tha enviromrent in those
areas under study., Further information will bes developed to determine
the ability of the marine animals to survive micrcbial and chemical
envircormental pollutants and the often subtle effects of these on fishery
resources. The data gznerated under this Task will be in the form of
Center reports, publications, and data reports to the user groups. Data
frem varicus reports will be incorporated into managerent documents,
special atlases and synthesis reports which bring the data to kbear on
specific prchlems.

The criteria for determining the termmination of a particular elewent of ;
the Task (the Task by its nature is continuous - assuning persistent :
envirormental contemiration) will be when sufficient data, after a cycle :
of samrpling, are chbtaincd to make a judgemant on whether any particular
microbial arnd chemical srpecies can constitute a hazard and whether the
fisheries and asscclated environment show same degree of degradation.

. . , s et e S g T AT R ety ST AR T S T T e TR A S e s LRt
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rFage 5 of 7

32. RIDIETITS:
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Information develoned under the present Task will allow judemants to be
made on limitaticns of the fishery recource and the environment. Infor-

mation will be developed to predict problem areas for corrective action.

These reports will enphasize the necd to anticipate problems before

they becore too difficult to solve or require inordinate funds to correct.

-

33. ACTIVITIES PLAN:
- A . . : ;

The activities of the Tecgk are to establish haseline data, both qualitatively
and quantitatively, on chamical and microbial (aercbic and anaercbic) levels
in the various elements of the ecosystem (animals, waters, sediments) in

- the specific coastal areas under consideration, and to eramine the cycling

' of man~induced pollutants {(microbial and chemical) througnh the bicmass
with erphasis on (1) concentrations. of microorganisms and toxicants,
(2} the influernce of pollutants (nutritive arnd chemical) on microbial

growth and types, (3) micrcbial conversion and degradaticon mechanisms of
pollutants, ard (4) the synergistic effects of micrcorganisms and pollutants
on marine animals. Basic to the attaimrent of the objective is the
develcpment of sensitive and specific methodology for the rapid and positive
identificaticn of marine microbes ard chamical pollutants, The developrent
of baseline data in the envirorment requires an 18-month cycle of sampling
and analysis for specific areas in order to determine veriations in regards
to time ard seascn. Once identified, specific areas will be selected for

more in-depth investigation s using in--situ experiments.

Sarmples for koth microbiological and chemical evaluation will be obtained
concurrently from those areas listed in Iten 22, Activities and Events.
The field work will concentrate on those areas that shoy a potential
degradation or contzmination of the envircnment, as evidenced by the
precence of disease and abnormmalities in animals, rortalities, unusual
sedliments, etc. Areas of sampling will be included for control purroses.
Animals selected as target species for the Long Islarnd Sourd area for
chemical analysis include channeled whelk, flcunder and striped bass.

o

iaterials will ke exzmined for trace metals by atomic absorpticn spectros-
copy ard neukron activation analysis (contractuzl effort). In-house
capapllity includes analysis for A&s, Rqg, Cd, Dr; Cu, Hg, Mn, Ni, Pb and :
Zn. Potential capability would include nine additional elerents. Present .

., -

neutron activaticn cazabilitiss include Ag, Cr, Zn, Sb, Se, Co, b, Mn
and g, with additional capabilities for eight other elements plus 10 rare
earth ratals, Ideally, current metal aralysis technicues would require
the employrent of the two canplementary techniques of analysis for

carparatlve purpcses.

Analysis.af

Grivns Co .
- S O Y b I8 ] . = YT TR [

York Richt 74 ord carly 'Y 75, Dulget

or
restrictions would preclude a major thrust in this area for the current
fiscal year.
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Identification of specific micrcles will be by 1) bicchanical,
2) corologicol o ceralogranhic precccires ard 3) characterizaticn of
their copabilitices for discace production. ‘

S 27
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Initial ewphasis in our studics will be placcd on the members of the
tish.

5
irio r_?g:’f(,‘if) of b gifmm, wnton are 1;»*@-&3& obed in ddecases of fish v ved e
(fin robt) ard = izh (3 3 and mon, as vall as the toxin
producing CL Where ncc:ssa::\/ d; stribution of fecal orgonisms

will bhe uscd to ublm@ areas of sewage contamination in sediments, The
norphologically vnicue prosthecate bacteria will ke used as indicators

of certain an:wcmcnx_ul conditions because they are easily identified

in mixed microbial populations.

sy e e oV

Fvidence of previous exposure of marine animals to specific environmental
bacteria will ke examined using serological metheds, '

In addition to field envirormental studies, support studies to establish

possible mechanisms will be performed in the laboratory and in situ,
Inmune responses against selected envircrmental bacteria will be examined
in marine animals that have been exposed to pollutants.

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

bs gelect bacterial isolates are obtained from the enwironment, their
physiological characteristics will be determined in order to obtain a
proper uyw*ct,“,ang of their responses under envirommental conditions

and their effects on marine animals,

In part, the later menticned activities will be a cooperative effort
vith cother Task cotivities within the Center.

34, MILESTONES:
The milestones of thi:—: Task are reached when informmation has been
develcped to pmﬂ (1} the effect of microbial and chemical pollutants -
specific aspects of the fishery; (2) the degredation of the ficheries
envirorment for future harvest, and (3) viability cf the animals after
exposure to specific chemical and microbial pollutants. *

Tangible evidence of the milestones would include data reports, published
reports, and synthesis of data &nd reports into covprehensive atlases
and guides useful to envirommental managers, the fishing industry and
spor’c;s fishermen. -

35, IMPACT OF TASK ALCGENTATION

The current Tasf’ is such that increased furnding will result.in increased
specd of analysis and en increase in the nurbers of sarples that can be
tested,

193]
JU)
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(a) caced furds would broaden bace for typas of coditional
e e ™ 1] Av e Tum P o~y
rolla » tosted, i.e., TO0'e, hlreocorbons, othor micrehial tynes,

cete,, as wz 11 as alloy more rapid Lmd specific identification and
quantification of species. '

(bY FY 76 (RY +1) as above,

(¢} TY 77 (BY +2) as above,
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BACT-UP DOCTH
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=
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T enter Contan ~Or L %k) 5 - 1“72
Center Contaminants Foport, In preparation.
. Physiolcgical Response of cunner to- Cadmium.

N e AT L

In Press,

(b) The present Task relates to those of
conflict but is carplementary with other
concerned with areas of the mid-Atlantic

other QC_}'L,VZ""J' es. It dees not
activites since the Task is

region.
., . . 5
(c) Current Task can ke performad under current legislation. i

(d) 2n Envirormental Impact St:uﬁ“ent will not be required for the
current Tas
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5, TASK NUMBER

2818pP5

6. TASK TITLE

Contaminant Analysis = Rearing of Indicator Organisms

|

7. ORGANIZATION CODE

F33000

8. ORGANIZATION TITLE (Responisible for oxecution of this task)

Experimental Biology Investigations
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for the surf clam
24
for a marine crab
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30. Statement of Nead:

The continual infroduction of pollutants into the marine environment has bacome a
problem of major concern to marine biologists and others who recognize the vulnerability
of marine communities to the effects of these contaminants, Within a species, the stages
of davelopment most sznsitive fo their environment are usually the embryonic and larval;

| tly, it is here that th d far-reaching d » nl

consequently, it Is here inat the most serious gnd rar-reacning damage occurs, nof oniy
)

to the young organisms directly but also to the continuity of the adult populations which

they represent. The cquatic environment is a resource with a number of competing users,

: . ° 1 h d > 5 H !l B L - 1
many of whom alter the environment to the detriment of the living marine resource. The
effects of these changes on the resource animals must be understood and it is necessary io

ear the imals in the laborat sar~round in ord rovide sarcher the
~rear these animals in the laboratory year-round in order to provide the researcher the
necessary material wiin which he can fully reach this understanding.

The intent of this Task is to develop laboratory techniques for maintaining adult

4 g
marine organisms and rearing the embryos, larvae and juveniles of these animals, from one
# .
generation fo the nexi if possible, in the laboratory. These life studies investigations will
be directed toward the specific problem of providing bicassay researchers with material for
studying the effect of environmental pollution on living resources. This knowledge will
not only provide suppert for the review of Environmental Impact Statements and improve

our understanding of marine ecosystems, but will provide information usable in developing

State/Federal management agreements for specific organisms,
9 R
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It is absolutely essential that this work be conducted if any further bioassoy work is

o to be confinued on the embryonic and larval stages of marine orgdnisms at the MACFC/Milford
§ » Laboratory. The only continuous, year-round culture systems that now exist are for the

“; oyster, Crassosireq v?rg?nikco, and the hard clam, Mercenaria mercenaria. All other

‘bioussay work baing conducted in the U. S. by State, academic and Federal groups is

a4 dependant on obfcxinfng embryonic and larval '.Efagevs during the normal reproductive period -

of the organism and is thus haphazard and seasonal both in workload and results,  In

addition, with rare exceptions, methodology for rearing organisms from one generation
to the next is absent even though the early developmental stages may be readily available.

3l. Task Oufp{}%s (Specific):

- a) Destermine the reproductive habits and early development of ecologically and/

or commerically important species in the New York Bight about which little is known.

These studies will continue for 8-10 years. Criteria for Task termincation is the develop-

ment of techniques for maintaining, .conditioning, spawning and rearing a variety of
. i @. )
ecologicall d/ ically important ine isms in the laborat
cologically and/or commerically important marine organisms in the laboratory.

b) Create in the laboratory environments in which various marine organisms can be

spawned and their life stages reared in good physiological condition, These studies will

continue for 8~10 years, Criteria for Task termination will be such time as techniques

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

c) Study water quality and the effects of deleterious materials in the water on the

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

studies if dependable culture methods are to be developed. These studies will continue

for 8-10 years concurrently with C. I, a. and b. above,
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d) Study the susceptibility of all species selected to discase in the unnatural
environment in the lazoratory and develop conrrois.for these diseases, The studies
will continue for 8-10 years concurrently with C. 1. a. and b, above,

32. Benefiis:

The knowledge gainad from these experiments will allow us 1o assess the damage

caused by pollutanis on marine organisms by providing the methodology for controlled

A
2

studies. We will leam more about the life histories of marine organisms in the New

York Bight which is essential in developing State/Federal management agreements for

specific organisms, The knowledge gained will also aid in the development of aguaculture.
Water quality studies will improve the culture environment and increase the survival and
growth of laboratory-reared organisms.

33, Activities Plan:

Standard methods available at this laboratory and in the literature will be used in an

atfempt fo culfuré estuarine and offshore marine species. It is appéren%, however, that
in some cases these methods will hc:&e to be modified and/or new techiical approaches
developed. Since so litile is known about rearing marine organisms on a continual basis
throughout the yécr in the laboratory, the function of this ~f.czsk is to develop the technical
approach for a variety of animals represenbﬁng a number of ecological niches.

To improve water quality, different methods of seawater disinfection will be used such
as ozene gas, antibiotics, and selective ultrafiliration, . Trace metal analysis, vitamin
assays, and organic matter tesis will be performed on treated waters. In conjunction,

genetic, biochemical, and physiological tests will determine any adverse effects such

treated water may have over long-term use.

ey
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Development of a method for rearing all siages in the life-history of the surf clam,

Spisula solidissima, a commerically valuable species representatrive of bivalve communities

in the open coastal waters of the Middle Atlantic Bight.
Development of a method for recring all stages in the life~history of a marine crab.
Determination of the effects of ozone~-sterilized seawater orselected marine
organisms.,
Development of a method for sterilizing large volumes of seawater cénfe?n?ng mo Husk
pathogens b,efqrg it is discharged to the wild,
DeveIOpme'n’r of ozone gas depuration of paralytic shellfish poisons in_confcminaféd
mollusks,

35. Impact of Task Augmentation:

N/A

36. Back-up Documentation, Legislative Program and Environmental Impact:

¥

a) 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 Cem‘er; NMFS - Investi-
gation Summaries ~ A summary of research in on~~go§.ng programs within the Middle Atlantic
Coastal Fisheries Center.

Informal Report No. 5 - Middle Atlontic Cécsi'al Fisheries Center, NMFS -
Coopcrqlﬂve study of contaminants in the coastal environment and their effects on living

marine resources: Summary Report, 1971-1972,
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Supportable by Dr, Allan Hirsch, Program Manager of the NOAA/MESA Program.

b) Sea Grant supporting studies on rearing of organisms af various universities.
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30, Staterent of Nao:

Phytoplankters, the lowest element in the e ncrg_y transformation chain,
and the major source of the world's oxygen supply, play a role in the maintenance

of an adequate fishe r that cannot be overemphasized, The factors that limit

[92]

marine nhytopm-n‘kton productivity and speciss distribution must be understood.
A rapidly expanding population will require increasing industrialization with
the consequent continuing accumulation of contaminants in the marine environ-
ment, Contaminants arise from direct ocean dumping of waste, as well as
from pollutants in rivers, lakes, and soils that find their way into coastal and
open ocean waters, These pollutants may be directly toxic to phytoplankters,

-
o

hence directly affect rotal productivity, or may be harmful to only certain species

o
r—?.-
A
=
0]

and affect species composi‘tioﬁ. The loss of phytoplankton species that are a
base of a food chain \‘a":i‘l‘l ultimately a.{'fect ‘;he productivity of commenrcially
-valuable species, Some pollutants stimulate growth of phvtoplankton, the over=
abxmc"lance of which cazn also adversely affect commercially valuable species,
Many phytoplankters have the capacity to concentrate and store la;;ge amounts

of a pollutant which czn then be passed along the food chain with potentially harm-
ful effects to the fishery and ultimately to human beings. The irxformat;on devel~
oped by this Task will provide guidelines for the long;range management of
fisheries relative to tre introduction of industrial wéste material and other
pollutants in the aquétic environment,

31.. Task Qutputs (Svecific):

a) 1. Maintain stock culture collection, purify strains, make preliminary
identifications of unclessified species and provide a source of pure cultures to-

other investigators.




ain mass cultures o

3 N A s
[ JVLel L1LL ¢ N

marine phytopla
foods as a support service for all Bxperimental Biology Investigations,

3. Conduct studies on the comparative effects of the significant

nutritional components for phytoplankton growth and the role of various pollu-

tants in normal nutrition. The study will encompass effects on cell reproduction,

growth kinetics and cell composition, and metabolic pathways,

4, Conduct studies on the uptake and storage of metal ions by phyto-

A
o

‘plankton,

5. Conduct studies on cytological é:ffects of marine po].lutants' to-
determine if there is a possibility of obtaining an indicator Speciés with
cytological evidence of contamination,

6. Conduct studies on the production of extracellular metabolic sub~

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

[P SN T I, o om T B 2 = T AU o P Y SRR SO ST a T T [ [ S Tl e 3
maetabolites can also be a causative factor in environmental poiiation. These

studies will require 7-8 years.
b) 1. Refers to 31: a) 1, above. This Sub-task will continue for the
duration of the Task.
2., Refers to 31:a)2, above. This Sub-task will cénginue for the
duration of the Task,
3. ‘ Refers to 31:a) 3. above, These ‘studies will continue for 8~10
years, Criterion for Sub~task termination Will be determined on the basis of

entific information.

e

5C

4, Reifers to 31:2) 4, above. These studies will continue for 5-6 years.

See #3 for criterion of Task termination,

[N Ea———
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5. Refers Lo 31t a) 5, above, These studies will require 5-6 years,

w
[
0

#3 for criterion of Task termination.

6. Refers to 31: a) 6. above. These studics will require 8-10 years,

Sec #3 for criterion of Task termination,

.

~r

32. Benefits:

1. The TDP outp\;ts will be distributed to the ben;’aficiariea through pub-
lication in scientific journals, Imformation will also be distributed through
numerous ''in-house' reports and both oral and written communications to the
interested parties who call upon the Center for information.

2. The information gained from this Task can be applied by NMFES and
other state and federal a ing our living marine resources,

3. The particular beneficiary of the Task would be the coastal and offshore

fisheries who would have available to Lhem experimental information with wlnch

to evaluate the potential or existing damage to a fishery from an industrial

effluent through the indirect effect on the food supply.
4. The Task will also provide information to coastal-and brad\lsh water

fisheries and the possibility of industrial effluents resulting in eutrophication

2

and some approaches to avoiding or controlling this occurrence.

33, Acuvltus Plan:

e A s A .

This Task will utilize several methods in the study of marine food-chain
phytoplankton species., The technical approaches for studying the effects of
marine contaminants on these species must be developed as ‘the progress of
the Task dictates. The basic plan is to enﬁploy pure cultures (axenic) of marine

unicellular algae in leboratory experimental investigations, The factors that

/ )
(5
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are involved in affecting the nutrition, physiology and cytology of the species
vill be investigated through several approaches. These will be largely micro-
scopic studics, growth and population measurements, and analytical evaluation

through chemical determination.

34, Milestones:

The determination of the effect of selective pollutants on the nutrition of

food-chain phytoplankters,

. ,
The determination of the productive extracellular metabolites by selected

phytoplankters.
35. Impact of Task Augmentation: -

N/A

36. Back-up Documentation, Legislative Program and Environmental Impact:

a) Informal Repoxt No. 3 - Middle Atlantic Coastal Fisherics Center,

n
)

U

NMFEFS = A propoesed five-year study of biological and chemical baselines and

o

-

effects of environmental changes on marine organisms in the New York Bight,

mformal Report No, 4 - Middle Atlantic Coastal Fisheries Center,

NMES - Investigation Summaries =~ A summary of research in ongoing programs

$

within the Middle Atlantic Coastal Fisheries Center.

Informal Report No, 5 « Middle Atlantic Coastal Fisheries Center,

NMFS ~ Cooperative study of contaminants in the coastal environments and their

effects on living marine resources,
NOAA Document - Marine Pollution Monitoring: Strategies for a

National Program,

Supportable by Dr, A, Hirsch, Program Manager, NOAA/MESA Program

Cap
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Related NMTS publicitions:

A monograph on Nutritional Recuirements in Shellfish Culture, by

4

Dr. Ukeles in Proceedings of the Conference on Artificial Propagation of Com

~mercially Valuable Shelliish.

A monograph on Continuous Culture: A method for the production of

P ———

micellular aleal foods, by Dr, Ukeles in Handhook of Phycological Methods,

J. Stein {ed), published by Cambridge University Press,
3
A monograph on Cultivation of Unicellular Alvae, by Dr, Ukeles, will

appear in a five -volume series in Marine Ecology, O. Kinne (ed).

Ukeles, R, Inhibition of unicellular algae E';r syntehtic surface-active
agents,

Ukeles, R. Growth of pure c':ultu;ces of marine phytoplankton in the
presence of toxicants,

Ukeles, R, XZffect of hexose analogs on growth of Chilomonas

.

parameciam,

B T3 A G094 N

Ukeles, R. Sulfonamide inhibition in Monochrysis lutheri.

¥ e

b} Related NMFS Tasks: | e
MA-15 | |
NSF sponsoring related but not identical Tasks in its IDOE Project,

c) N/A |

d) This Task h2s no adverse impact on t}:;e environment. C‘;‘le,miéavl con-

tarminated water will be treated in waste treatment system. Toxic micro~

organisms are killed in sterilizer.

LN

(91)

T BT A R S A R £ Y i A e S Y GRS S L R T e R RS

SO g T S i e ST A S+ o

e

LA SE IB EA Kbe )ag

SR

R T



[RRESY ] HATIGHAL QUOANIC AND ATMILPHERIY ADMINICTRATION

NEFS TASK D

VELOPREH

(Sce Detaiied Tastrucrions)

T PLAN

(Submit five copies by Jan, 2, 1974.)

Fisheres Service, ATTN: x5
Nattonal Oceantec and
Atmospheric Administration

PED speeific taral funding guidunce. Reimbursable funds are not to be mingled with
appropriated funds on any programmatic TDP; separate TDP's must be propared. Submit

FHC's - Submit a separate Task Development Plan for cach task beginning, continuing, ot
1T0: Director, Nattonal Marine ending in FY 1974, FY 1975, or Y 1976.% Towal funding in each category must equal your

\i’dshiugtom D.C. 20735 one Support TDP itemizing cthe administrative support cost (Management Fund) for the FAMC.
2. TDP NUMBER 3, SUB-OBJECTIVE CODE 4. RAMK (To be completed only by FMCls l FMC {NMFS HDGRS,
. and NAIFS Hdgrs.)
MAC-014~76~T1E~A IV-A~2 10

5. TASK NUMBER 6. TASK TITLE

2818P7

Mutagenic Effects of Pollutants

/. ORGANIZATION CODE 8. ORGANIZATION TITLE (Responsible for execution of this task) 9. PRINCIPLE LOCATION
ey s . e o2 3 ) SR City ‘Staio
F33300 Experimental Biclogy Investigations " )
Milford Tab ]
OBJECT CLASS wl CURREMT YEAR FY 1974 | BUDGET YEARFY 19/D | BUDGET YEAR +1 FY 190

Lines 10-19. Enter all dollar velues as =

thousands and tenths of ~ TARGET TARGET TARGET
. ) thousands. % ALLOWANCE | [NCREASE | ALLOWANCE | INCREASE ALLOWANCE | INCRIEASE
Lines 22-23, Enter as man~years and T - - x

tenths of man-{.’:ners. v A -B ¢ D E F

~ i fay by o3y Biie]
10. Total Direct Labor 15 50.6 42.7 <lo

£
11. Travel - . 19 .5 -4 -3
12. Rents, Communications, 21
. . ' P4
Utilities
13, Contracts [ (To bo let) 51
52
rants ij (Funds obligated)
58

4. Supplies 33 1.5 2.0 2.0
L5. Capital Equipment 54 1.0

Lé. Other (Estimated cost of afl other dirtect
cost net included above.)

303

7. Total Direct Funds
(Add [ines 10 through 16 above,)

56.9 ‘

47.4 31.8

8. Support Cost

24.6

21.0 13.4

9. Total Funds
(Add lines 17 and 18.)

81.5

68.4 45.2

0. Positions, Full-time permanent
(Numbss applicakle to this Task., Also,
C

lote NOAA Form 32-14C.)

1. Positions, Ocher
(Number spplicahie to this Tosk)

2. Man-years, Permaneat

3. Man-years, Other

1. Reimburssble Support

(Kewniursable aprecmrnts only)

5. OF FICIAL PREPARING REPORT (Signaturs)

Al ./
f/)/ﬁ,'%f\m 7/ 7/ CAVIZ

26, CENTER DIRECTOR OR DESEGNATED REPRISENTATIVE (5144

L &0 7%

DAA Fonerag2.yan (3T

sy

e i e 8 R N o S 7 P, R SER L A G e T R RS

}’ r'// ; “ie/*ég lf”v
/

7




W
=

Domirant lethal test on
inant—exponed

&)

s

s

et

3
D
-
0

a

Cytozenetic Lests
followinz pa:eb@«"7ﬂouﬁ

o~

|

- WL i P
2:205re 00 Zonnay 1inanics,

Cvtoveﬂ etic study of
conbaminant~exposed

gonads,

Cytogeﬂetﬁc study of

ound fist
nals,

zonadgs of gro
and marine marw

Complete studies on
genebic radiosensitivily
of commercial oysters.

Genetic analyses of ”im
Py offspring of
shellfish exposad to
mubagenic contaninants,
Manazemenl, breeding,

and tes ﬁmno of COMJC‘Lnar
exposed exparimental fis?
vepulations,

e

, DR -
vroy g Pl
S P r T 1 =
S * I ; i
i i ¢
12 RN
': | i
! '
|
! !
i : !
| ? i
H ’ { H
: X Pl ;
H 7 : | i !
' i t H I :
: i i
1
i

K

A\

A e

Al

8 A U Study of zenetic effects 3 >
i " >
] of qynervvs@ of major
contaminants,
t t i
29,  CUT YEAR COMMENTS:

ST RTTYT
COUTIHUE &
T pom REAEAN el
Litonwwinole

JOOSANE LEVEL
= 7

o0 7

Yoo ety
el Lu

s




11

12

13

15

&=

e o

\/

! 1

ffectz of acube | E el
,e”oo>nw 5 fo "newt and ’ N
new classes of marine
contaninants,
Anzlyses of genetic N
‘censitivity of major food| , % N
ichains opecies $o ; i [ :
contvaminants,
Determina :

&n estimation of zer
damage alreacy stvta
in somz marins resour
by mutazenic pollutan

netic
ined
S

o
i
3.

L

dppraieal of genetil
diozensitivity of wild '>><
ercial shellfish

of ﬂﬁuu”aT
wenetic resistans

X

USRS,

contaminants in sustain inf ! :
R ey t :
E important commercial fish Pl :
i
25. CUT YZiz COMUENTS: i
COuTL ~T ST LEVZIL -
o A o
ll:?\_u 3z CF 7> E
T g Ty <y H
RELDUCTTICH OF /s i
TERMIVATICN
(94) -

S - gt e



P PP e
i £ L‘\)._?';jlf. ’“’\_\Lv’"“/("“"

E Bvaluation of the role of
synergism of differenty
major pollutants in
enhancing their potentia
genetic cdamage to E

e

i
recrulternent of
ally compercial speci

o el ~ a3 AN .
25. CUT Yz=e&Z COMEEToe !

T LI AT

Uonnass Cn

it 1T e
REDUCTIOH G:

T
PR MINATE

WTINUE &7 SAE LEVE
%
or
L

B L G

e I R e R
= '.‘11\,

LU ETEONLN D s

RO L e




i

HUAA FORM IZ2-T140
(1173

29, FULLWTIME P

L i ST e A A O TR < 3R 8 A A I R 08

HATIONAL OCEANIC AND ATMOSPHERIC ADRKIMISTRATION

NMFS TASK DI

PAGE OF PAGES

U, 5, DEPARTHENT OF COMMERTE
5

[ 16

VELOPMENT PLAN
AMENT POSITIONS

TOP MUMOER
MAC-014~76-TE~A

st

Tt
SN

Reference NOAA Form 32-14A, ftem

20, Ideatify all full-time permanent positions related to this Task for

the budgec year enly. Do not include support personael; they should appear in the uppropriate support Task

Development Plan.

. . 6s NAME OF INCUMBENT % OF TIM
POSITION TITLE LEVEL (If rio incumbent, entor *Vacant*’) SPENT ©
THIS TAS

Research Geneticist 13-3 [Mazzone, Arlene ' 50

Fishery Biologist 9~4 [Stiles, Sheila 50

Fishery Biologist (GEN) 5-3 |lhughes, Janes 50

- y
- -
1
%,,
"
.

Sy

CONTINUE on plain 8x10% paper. Ideatify ""Page of Fages' and ""TDP Number’ in upper right corner, Comment

following items, identifying by oumber. If item is not applicable, so indicate by entering “"NA™:

30. STATEMENT OF NEED
3L TASK QUTPUT |
0. Signilicant Ourput
b. Termination Criteria
32, BENEFITS
33, ACTIVITY PLAN
34, MILESTONES ;

35, IMPACT OF TASK AUGMENTATION
a, Current Year
b. Budgetr Year
¢. Budgee Year + 1
36, BACK-UP DOCUMENTATION
a, Dewail Documentacion (Provide one aentance descelption.)
(C}:;‘) Eoboted tacbks gl e cenenrfyp ! '

[

TR

e

R e

on each of the ©

e



-r

30, Stateiment of Need:

b i

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 con-

taminants, as heavy metals, belong to classes of substances known to be mutagenic

nic action of others can be suspected, and others invite testing of their

mutagenicity by the seriousness of their widespread occurrence in the marine
\ .

P

~environment. The immediate effects of hereditary, mutagenic changes are

lethal mutations, broken and rearranged chromosomes, abnormal mitotic cell
divisions in somatic and fyremeioﬁc tissues and in zygotes and enﬁbryos, and
finally abndrmal méiotic divisions in the gonads, These effects lead directly to
reduced to near complete Ste;;ility', reduced fecundity, abnormal zygotes and-
dead larvae, These eifects, in turn, can be the bases for carcinogenesis, tera-
togenesis, and degenerative cellular changes. Degenerative cellular changes,
in turn, lead to a variety of diseases of otherwise unclear etiology. In the broad
sense mutagenic effects clearly are of central importance.
Initial analyses of the efféc£s of five different heavy metals on shellfish
. *

have shown already a radiomimetic type of mutagenicity (see FY 74 July-Jan.
Subtask Report on Mutagenic Effects of Pollutants), Results are supported by
already known mutagenic effects of heavy metals on higher terrestrial plants,.
E‘iS( well as some reports on marmmals, microorganisms and mén,

- In a natural resource as the fishe'riess,‘ breeding occurs uncontrolled in
the wild, and is followed by an uncontrollable life history, (Contrast this to

the farmer carefully selecting the strain of cereal crop he will sow a particulax

yezar, making a decision as to whether he will spray with this ox that insecticide

5 (97)
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There is now relatively no knowledge on mutagenic cffects of

or herbicide, ). 7

major chemical rmarine 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 hreeding and no

knowledge of genetic effects of ubiquitous contaminants - that insidious genetic

reduce important populations or an entire resource,

—

o

p—t
<
=

damage could significant
thereby destroying a fishery before the real nature of the damage came to light.
y ) :

Recruitment into the fishery would simpl?,r be less and less with no obvious
explanation until the resocurce recovered géﬁetical}y, or was for all practical
purposes destroyed for commercial exploitation. How much genctic 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 comme;cial fish; to know at what 1e'vel of various mutagenic
polluteants mutations are increased significantly above '5&_0kgroind spontane ous
occurrences; to know how this ultimately affects the resource, industry and
ﬁnall"\,r consumer.

The commercial fisheries 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 are importan‘c to the traditional in-
dustry 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
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important fishery species to develop genetic resistance to prevailing levels of
mutagenic contaminants at the same time there is the stress of commercial
exploitation or over-exploitation. Also, \?hether at low levels of chronic expo-
sure there is some compensation for lethal gene effects by way of stepped-up

gametogenesis, or whether genetic damage is enhanced in terms of recruitment

by a reduction in gametogenesis in the presence of the chronic low=levels of chem-

ical mutagens existing in the marine environment. There is an additional need to

3y
<
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,

31. Task Outputs (Specific):

1. (a) Determination by dominant lethal gene test of the mutagenicity of
low-dose chronic exposure of adult commercial American oysters and/or wild

mussels to either silver or lead, and to a pesticide, Such test data should corro-

N

borate cytogenetic test data {:

ks

see Semi-~annual Subtask reportfor FY 74 July-Jan. )
Relate the lethality of larvae from dominant lethals to recrujtment of the oystex
into the fishery, | |

(b) These studies should continue for 4 years, They will be terminated
when si_gnifica.nt genetic effects of low~levels of chronic exposure are proved or
disclaimed. Levels should be akin to those prevailing in nature so that they have
predictive value for effects in nature. |

2, {(a) Appraisal by cytogenetic methods of the probable genetic damage

sustained to embryos of commercial oysters and to clams by exposure of their
spawned gametes to (also completion of prior ye?:ur‘s study on lead), dieldrin and
a polychlorinated biphenyl,

{b) Criterion for Task termination will be the accumulation of sufficient
information to relate loss of experimental zygotes to recruitment in the wild re-

sousrce or fishery, Expect to terminate in 2 years.
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3. (a) Complete the determination of whether genetic damage is done to

the reproductive tissue of c‘ommvrcml oysters by exposure to low levels

toxaphene during gamctogenesis, and to the reproductive tissue of wild mussels

or clams by s 1I'I1118-J_ low-level exposure to lead,

{b) Criterion for Task termination'will be the accumulation of sufficient

information to relate germ-line mutations affecting sterility, fecundity and zyeoote

and larval viability to recruitment in the natural resource or fishery, Expect to
terminate in 3 years,

4, (a) Some sound estimations of the l; <tent of pollution-related «enctu,
damage already detectable at the cytogenetic level in the meiotic gonads of some
groundfish and marine mammals; or resistance of thesé organisms to such genetic
damage at ial'exra,iling levels of chronic pollution,

(b) Criterion for _Tésk termination will be the accumulation of sufficient
information to relate germ-line mutations affecting sterility, fecundity and zygote
and embryo viability to recruitment in the natural resource or fishery, Expect

to terminate in 6 years

¢

5. {a) Completion of data apalyses and two manuscripts on the genetic effect

g

Qf ionizing radiation on the American oyster. Study employe:d radiatié_n of eggs,
sperm, and whole -body radiation of juveniles, as well as adulté. ‘Appraisal of
the general radiosensit tivity of this commercial species in terms of these e:cpéri-o
mental findings.
(b) Will be finished within the Budget yeér as already collected data
are interpreted, and writing completed,
6. {a) More thorough definition of the ge netm effects for shellfish of

long-term, whole~body chronic exposure to chemical contaminants, as opposed

Ch

T
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to initial emphasis on the genctic effects of direct exposure of the genetically-
sensitive, short-lived gametes, zygotes and embryos, Genetic effects tested
vwill be dominant lethal mutations, random cytogenetic damage, and genetic-
related partial sterility. These are thg impertant limiting factors in the extent

to which wild populations may overcome the genetic damage resulting from

chronic exposure,
(b) Criterion for Task accomplishment in about 5 years will be the
. } .
genetic analysis of ¥, I'y and Fa animals dex_reloped from founding stock under
continuous low~dose exposure to a heavy metal and pesticide from the time of
gamete primordial mitoses to spawning and fei"tilizat.ion.

7. {a) First determination of whether -importan‘ﬁ commercial fish can and
will or will not through the process of natural selection make themselves geneticall
resistant to prevailing levels >of marine pollutants, Do this by means of experi-~
mentally treated groups of animals held and bred as populations, instead of as
irdividuals, and in the presence of specific contaminants. Testing for level of

resistance to specific mutagenic marine contaminants would begin in the F3

generation. Control populations would also be held similarly in especially de~
£

si

o
=

ned "population' trays.

{b) Criterion for Task accomplishment in 8 years will be the successful °

genetic testing of T4, ¥ and F, generations for genetic resistance to the specgific
g & 4: + 5 6 & & P

contaminants.

P

8, {a) For direct genetic effects of mutagenic marine contaminants on

exposed gametes - determination of the ameliorative, additive or multiplicative

3

effects of heavy metals with one another, with pesticides and with irradiation -

on shellfish,
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taminants to make possible reasonable predictions on effects of contaminant
combinations in nature on natural marine fish resources. IExpect to take about
8 years with work pace plammed so as to accurﬁulate in-depth information of
sinyle contaminants first,

9 (a) For direct genetic effects on exposed gametes - extend the classes

/a
Y
4

of pollutants studied on shellfish so as to obtain results on other important and
new marine confaminants. |

(b) This is expected to be accompliéhed in phases over an S~year
period, Criterion for Task accomplishment will be the formulation of sufficient
information to sétisfy those charged *;vith protecting the resocurces,and to satisfy
the fishing industry and _thevpublic that reasonably good decisions can be made
about proteé’ning the germ plasm of our marine resource animals,

10, (a)- Analyses of mutagen sensitivity of appropriate test SPeciés all
along selected food chains, (Although acute toxicity studies have been coﬁducted
for several decades, little is known of the sensitivity levels of the least resistant

"
species so results do not indicate 'safe' levels for the hiota even for acute,
short-term eiposures. ).
(b) C'rite rion for Task accomplishment In about 9 years will be some

-

information on the levels of genetic sensitivity to mutagenic marine contaminants

.along the food chain up to those commercial fish highest in the chain, Information

must be sufficient to allow some estimate of the risk to fishery resources of

1

different contaminant levels as based on the most mutation-susceptible links in

the food chain.
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32. Benelits:

The knowledge gained from these studies will, by including genetic para-
meters that affect eventual recruitment, help in assessing the total long=-term
damage that can be caused in a2 marine ecosystem by the dumping of pollutants
into that system. This is ultimately of undisputed benefit to the commexrcial

isherizs (traditional and aquaculture alike) and consumers. Genetic tests pro=

vide an especially sensitive means of measuring presence or absence of low~dose

-t

effects where these would otherwise remain Questionable, Studies proposed here

would determine what Jevels of pollutants do s ignificant genetic damage to be
reflected in recruitment iAn'to the fisheries, an;i also adversely affect cosﬂy
hatchery production, Multi-species are affected - chiefly shellfish; secondly
-groundfish; las tiy marine mammals,

Imformatién developed éan be applied by NMFS/NOAA and other agencies
in managing and pr otec:tinéour living maxrine resources for which they are
responsible. They provide support for the review of Environmental Impact State -
ments and development of state /federal management agrééments.

Evidence of mutagenicity of marine Contamigxants for comfmercial fish can
further be passed on to the FDA for checks on mammalian mutagenicity if high

“body iev;zels persist raising questions regarding human consumption providing,

of course, suitable mammalian tests have not already been made,

33, Activities Plan:

s A s

Genetic tests employed for assaying the mutagenicity of selected contam~
inants will be: (1) 2 breeding~type test necessitating laboratory spawning and
spacific crosses, the standard dominant lethal test; (2) cytogenetic tests for

chromosome aberrations; and (3) cytological tests for abnormalities of meiosis,

Clo})
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mitoses, fertilization and cleavage that lead to genetic damage. Tissues and
cells employed will be: eggs, sperm, zygoles, larvae, gonald primordia, sperma-
tocytes, oocytes and gill tissue. There will be breceding and genetic testing of

Yy s Y s S & g

g, Ty, ' and ¥y animals as populations held and bred in specially designed
2 3

4.2
holding tanks (and given chronic low doses of contaminants).

Eunosures 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 Sf‘ilc 11 1”Lboraiovy»nelg populations, 'a.s well
as in individuals, AIll genetic damage so obtained will be related to recruitment
into the fisheries when wild parent stocks, their spawned gametés, zygotes or
embryos are exposed In nature to effective levels of a potentially mutagenic marine
ccn'taminant‘. Level of probable damage al:r;eédy sustained by some populations of
groundfish and marine mammals will be appraised by spot-checking of meiosis in

o1 -r

animals sampled on cruises, This will be related to body and gonad levels of the

contaminant, and past exposure history insofar as possible.

34, Milestones:

P S s

1, Establishment of extent of mutagenicity of heavy metal contaminants and
&

pesticides for gametes and zygotes of important comrnercial fish,

2, Determination of the seriousness of the mutagenicity of heavy metal and

g y Y
esticide contaminants to marine fish on low=~level chronic exposure to their gonads.

P , , p

3. Estimation of probable amount of genetic damage already sustained in
some groundfish and marine mammals by prev iling levels of contaminants in naturwu

4. Appraisal of general genetic radiosensitivity of commercial shellfish,

5. Some estimation of the likelihood of a build-up in important fishery

resources of genetic resistance to major contaminants,

[64)
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6. Appraisal of the synergism of different mutagenic marine contamiz
in enhancing or reducing the lethual genetic cffects of one another.

7. An estimation of the importance of food~chain species very genetical

susceptible to mutagenic marine contaminants in reducing the recruitment of

more genetically resistant commercial oncs,

35. Impact of Task Augmentations

N/A

36. Back~up Documentation, Legisl&Li e P"rowram and Environmental Irmpacf

e

{a) 1. Informal, in-house report by A Crosby Lozzcrweﬂ E‘vahauon of
the mutagenicity of marine contaminants for marine Spe cies as affecting in-shoi¢
ard offw-sho_re fisheries. Qctober 1973.

2. Several research papers from the Milford Genetics Program dealin
with genetic work that forms a backﬂround for studying ma;,mfenic effects of certa:
contaminants on marine species and commefcial fish. See bibliography of Report
listed under 1. above.

5. Lomgwell, A. Crosby, D. A. Nelson, 7, R. MacInnes and A, Galabr

Mutagenic effects of heavy metals on zygotes of the commercial American oyster,

Crassostrea virginica. In preparation for publication in a scientific journal.

4. Longwell, A. Crosby, S. S, Stiles and J. B. Hughes - Breeding
response of the commercial American oyster to ionizing radiation., In preparation
for publication in a scientific journal. |

| 5. Lomgweﬂ, A,, Crosby, and 5. S, Stiles - Oyster géneti‘cs and the

probable future role of genetics in aquaculture, In press, Malacological Review,
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6. Longwell, A,‘ Croshy = Some impressions regarding genetics and
the fishories of Japan, In 'p‘rt:-és, Special Sciem:.ific Report-Fisheries, Part
of the Proceedings of the 1st Meeting of the Aquaculture. Panel of the UJNR,
Tokyo, Japan, Nov‘ember 1971 - Japan has & mammoth pollution problem,
7. Informal Report No, 3 - Middle Atlantic Coastal Fisheries Center,
NMFEFS - A proposed five-year study of biological and chemical baselines and
effects of environmental changes on marine orﬂaniSmS in the New York Bight.
Informal Report No, 4 - l\/hddle Atlantic Coastal Fisheries Center,
NMEFES - Investigation Summaries - A summary of rw:»earch of on-going programs
within the Middle Atlantic Coastal Fisheries Center.
NOAA Document - Marine Pollution Mcnitoz;ing: Strategies for a

:N'Uﬂ onal Prc:crram .

H

NSF National Project = IDOE (Inte rnational Deca.dé of Ocean Explora

| tion), | 7
8. Suppr)nable by Dr. Allan Hirsch, Program Manager of the NOAA/
MESA Program, | .

(b) Mutagenicity of marine contaminants for marine species as affecting

P

in-shore and off»-shore fisheri&:s is not currently being pursued by any other group
in or outside government laboratories @acepf perhaps as isolated projects here
and there, No other than above cited coherent.rf:port has been prepared on the
subject. Environmental 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

1s a fishery is by contrast vulnerable. No doubt, the failure of the marine and
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fishery fields to rescarch the risk of contauminant mutagenicity along with other

effects of toxic pollutants results in part from the very limited impact any as

K;}L_\,{:
of genetic rescarch 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) Genetically related NMEFS Tasks are the following: NW-31, NW-32,

N¥W-33, AE-05, MA~13, MA-14, TL~-02 and AB~07, NSF sponsoring similar

\
]
@

studies in its IDOE Project.
{(d) N/A
(e} This Task will have no adverse. impact on the environment. Con-
taminated w?ﬁ:er uscd in this Task will be waste treated in 2 waste treatment

system which has been constructed at this facility.

cl7)
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30, Siatement of Necd:

Therce exists, at all levels of both the public and the private sector,
considerable alarm that the living marine resources of our estuarine, coastal
and oceanic ecosystems arc being adversely affected by extensive dumping of

untreated wastes and by run-offs of highly polluted waters. The modes and

fmie

intensitizs of such adverse effects are largely unknown. DBaseline findings of
marine environmental quality cannot be interpreted without such knowledge,
Similarly, rational resource-oriented water quality standards cannot be estabe
lished and enforced by cooperating federal and state régulatory agencies when
such knéwledge is lacking or fragmenta:ry. |

To provide 2 basis for environmental management, it is necessary to
establish the precise levels of pollutants that can cause mortalities, as well as
the diffcrential responses of marine organisms, at each stage in their life
history, held in static systems., Probably of even greater importance is the
1loﬁg~tel"rxz effect ol exposure to sublethal (stfess) levels. éuch exposure may
limit or alter development, grm_v’ch,' reproduction, metabolism, or other physio-
logical and biochemical processes, ' - 7

>

The intent of this Task is to examine in the laboratory, busing physiological
and biochemical techniques, a selected group of animals which are common to
the Middle Atlantic Bight and determine the effect of contaminants on theix
normal life functions. These laboratory experiments, when correlated with ;

contaminant levels in the environment, will indicate that some marine animals

arc extremely sensitive to minute amounts of pollutants or that certain animals

-

or communities will flourish where specific contaminants are available at
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- trace levels., This knowledge will provide support for the review of Environ-
mental Impact Statements, and in the planning and z2pproval of federally con-

structed, permitted or licensed covironmental alterations,

s

g}

~

ic):

o

31. Task Qutputs {Spec

2} 1, Determine the lethal effects of a variety of heavy metals, individ-

ually and in combination, on the embryonic and larval stages of some mollusks

and crustaceans in acute static systems, }

2. Determine the long-term sublethal effects of exposure to a large

variety of pollutants on the larval, juvenile and adult stages of mollusks, crus-

L taceans and finfish in chronic, long~term exposure systems,

3. Define the physiological and biochemical pathways affected and

fea

relate them to the metabolic disorders, which result in death or permanent

o
—
o¥
0]
iy
0]
+
U
ct
o]
(SN

1:a) 1. above, These studies will continue for 6-8 years

Criterion for Task termination will be the establishment of the effects of these

metals on these most sensitive life stages of the species being tested in short-

- term tests (24-G6 hours). !

2, Refers to 31: a) 2. above, These studieé will continue for 10=12
years, Criterion{for Task termination will be the aséessment of damage caused
4 7 by thé pollutants on growth, reproduction, metabolism, Qmutagenic effects and
'othc.ar physiological responses of the various organisms being tested,

3., Refers to 31:a) 3. above, These studies will continue for 8-12

T

years, Criterion for Task termination will be the -assessment of damage caused

= by pollutants on biochemical pathways of the organisms being tested.
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32, PBenelifs:

Environmental Impact Statements can be revicwed and evaluated with

the necessary scientific background information that is collected by this Task,

.

This information is a prerequisite for Regional Water Resources personnel in

evaluating Environmental Impact Statements which will lead to maximum pro-

Iy

tection and conservation of the resources which NMFS and NOAA are responsible

for. This information can thus be applied-‘-’by NMES and other federal and state

pnatural resource agencies in managing and protecting our living marine resource:

33, Activities Plan: : -

Depending on the availability of various marine organisms and their life
stages, tests will be set up seasonally. Animals will be exposed to various
levels of contaminants in test containers {jars, aquaria, fiber glass tanks) in

(

effects, When attempting to study the long-term effects of pollutants on marine

£ Y s
& hours o

O

"t

n

short~term test less) for studies of mertality and physiological
life, various organisms will be placed in fiber glass tanks or glass aquaria and
will receive a continuous exposure to the pollutant in a flow«through system by
delivery from a proportional diluter, When needed, these organisms will be
removed from the test systern and studied for physiological changes. These

changes will be determined specifically by physiological and biochemical tech-

niques in the laboratory using appropriate instrumentation.

34, Milestones:

Deterrnination of physiological cffects of silver on selected commercially
and ecologically important invertebrate and vertebrate species,
Determination of physioclogical effects of cadmium on selected comumner-

cially and ecologically important invertebrate and vertebrate species,
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Determination of physiological effects of mercury on selected commer -

cially and ecologically important invertebrate and vertebrate specics,

35, Impact of Task Sugmentation:

S———

o

N/A

USSR TNPSIIPY SRS

36, Backe-up Documeantation, Legislative Program and Environmental Impact:

~ 2 Pe

a} Informal Report No, 3 -~ Middle Atlantic Coastal Fisheries Center,

NMFS - A proposed five~year study of biological and chemical baselines and

wd elfects of environmental changes on marine-organisms in the New York Bight,

Inforrnal Report No. 4 - Middle Atlantic Coastal ¥Fisheries Center,

NMES - Investigation Summaries - A summary of research in ongoing programs

within the Middle Atlentic Coastal Fisheries Center,
Informal Report No. 5 -~ Middle Atlantic Coastal Fisheries Center,
L NMFES - Cooperative study of contaminants in the coastal environment and their

effects on living marine resources: Summary Report, 1971-1972.

Informal Report No. 17 ~ Middle Atlantic Coastal Fisheries Center,

NMIES - The acute and chronic exposure facility: Milford Laboratory, Experi-

4

NOAA Document ~ "Marine Pollution Monitoring: Strategies for a

el

National Program'. A ‘:

=

NSF National Project - IDOL (International Decade of Ocean Exploration’

T pe

7
1

b) Related NA{FS Tasks are the follow ﬁig:

]

NW=31, NW-32, NW-33, AE~05, MA~13, MA-14, TL-02 and AB~07.

NSF sponsoring similar studies in its IDOE Project,

il

c) N/A

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

ated water used in this Task will be waste treated in a waste trcatment system

which hats heen constructed at this facility,

g st
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i 7. ORGANIZATION CODE 8. ORGANIZATION TITLE (Responsible for execution of this task) 3. PRINCIPLE LOCATION

City State

33400 Pathobiology Investigations
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IFE sTUDIES -~ COMPARATIVE PATHOBIOLOGY -~ FY~75

30, Statement of Need

Until recently, the role of disease in the ecology of marine peikilotherms
has been virtually ignored. Information is still woefully inadequate of
how discase operates in aguatlc environments. Yet, disease and parasite
induced mortalities are paramount factors limiting the abundance of marine
fish, crustaceans, and mcollusks. Furthermore, mass mortalities of aguatic
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 reccgnized. Consequently, adeguate knowledge of disease whether
infectious, nutritional, genetic, or envirommentally 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.

31. mTask Outputs

~ ,

1. 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.

2. Develop histcological 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. :

" 3. Develop electron microscope technicques permitting the study of
cellular ultrastructure in estuarine and marine fish and shell~
fish. The approzimate duration of the task would be 5 years.

32. Benefits

Accomplishment of task objectives both 1) establishes causes of disease

and mortality of fish, crustaceans, and mollusks and 2) provides available
diagnostic services for various State, Federal, and industry user groups.
This information is needed for the rational, long~term exploitation of
natural 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.

T
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33. Activities Plan

The approach to be used in achieving the task oblective is primarily
histological. Appropriate sections of animal tissues (paraffin and
epon embedded) are prepared for examination with light and slectron
microscopy. Employing an essentially observational approach, the
presence of microscopic parasites is determined and the apparent
histopathology described. When deemed necessary, histochemical
technigues and electron microscopy are utilized.

34. Milestones

1

L

Provide diagnostic services in histopathology to State
and foreign governments, commercial and sport fisheries,
" seafood growers and processors.

2. Develop the competency to rapidly and accurately diagnose
infecticus and noninfectious diseases of marine fish,
crustaceans, and mollusks.

3. Compile an atlas of patbplobiology of marine poikilotherms.

35, Impact of Task Augmentation

No potential increase anticipated.

36. 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}.

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. 5. 2764, 92nd Congress (fish disease control).




7. LR. 6861, 92nd Congress (advance. scientific knowledge fish
iseases and re )

lation to pollution

»

[T

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

9. Informal Reports #1, 3, 4, Middle Atlantic Coastal Fisheries
Center, MMFS, NOAA, U.S. Department of Commerce.

None.

None

None

|
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33400 ~ INSHORE ECOLOGY - DISEASE IN STRESSED ENVIRONMENTS - FY-75

o

30. Statement of Need

Susceptibility of aquatic peikilotherms to discase is directly influenced
by environmental factors and biotic and ablotlc stresses. There are no
ways of knowing what stressecs are significant in limiting population size,
viability, and behavicr, without studying the direct and interrelated
effects on the animals themselves. The fishing industry, both commercial
and reczreational, requires research support both short and long term to
provide real information for understanding and controlling mass mortalities
and the causes of diseases in marine animals. This support should include
studies of disease as it: 1) limits the abundance of feral mollusks,
crustac=ans, and fish; 2) limits the intensive artificial culture and
transfexr of marine animals in aguaculture; and 3) is a consequence of the
man-induoced degradation of agquatic enviromments, Experimental reseaxch

to test and/or substantiate hypotheses is é'necessary requigite 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.

3). Task Outputs

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.

1.

fd
?

2. Apply microbiolegical (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.

" 3. 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.,

4. 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 vears.

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

(123 .
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32, EBonefits

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

33. Activities 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 for 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.

34, Milestones
1. Denconstrate the association betwsen a degraded environment and a
higher prevalence of disease in marine fish and crustaceans.

2, Utilize histopathology and histochemistry to demonstrate the
effects of toxicants (heavy metals, pesticides, petrochemicals)
on marine fish, c¢rustaceans, and mollusks.

3. &sszess the effects of subtle environmental stresses by electron
microscopy of appropriate tissues. )

35, Impact of Task Augmentation

No potential increase anticipated.

36. Back-up Documentation

a. 1. Public Law 92-583 Title IIY ~ Management of the Coastal Zone
' (fish and shellfish harvesting, habitat destruction, demands -
of roastal 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 violation of State, National, . :
foreign laws).

PR T MR AT
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5, H.R, 695, 9Z2nd Congress (protection fish rescurces).

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,

None 3
None

None . -

-
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31 - TASK OUTPUTS

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 Iisheries

Center, composed of threce geographically separsted facilities, each

with Center-integrated missions but with differing research skills
and support nceds, 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.

1. Long-Range

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

functions {personnel, procurement, finances, accounting, etc,),

~ynent

o)
o
ot
.
s

{2} library services, (3) facility maintenance and eq

repalr, (4) custodial help, and (5) overall research supervision,

guidance and integration,

b, Criteria for Task termination are not 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 rescarchers,

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,

b I ’
physical facilities, supplies, and equipment,
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b. Administrative personncl 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,

c. They also assist the Director of Investigations and Officer-
In-Charge of the facilitics 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.

BENETITS .

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 tc 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 te the Support Task,
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1. DATE PREFARLD
Dec, 20, 1973

Sub:ert! five Cﬂ[)f!;‘ﬂ‘ by Jan, 2, 1974.}

: Director, Natienal ,u.rinc
Fisierics Seevice, ATTN: ['x5

Macional Oceanic and

Vtosapheric Adminiscration

Waniron, 0.C. 20235

FMC's - Submit & separate Tusk Development Plan {or cach task beginniag, centinuing, ot

(‘!h“.’l!’, in FvY 1974,

PED specific total funding
on any programmaric TDEP; separate TDP's must be prepared.
one Support TDD ltemizing the administrative

appropriated funds

FY 1975, or FY 1976, Total funding in ench category must equal your
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support cost (Mamagement Fund) for the FMC.
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IAC-050-76-00-A

3 SUB-00JECTIVE CODE

N/A
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N/A

NMFS HDQRS,

ASK HUMBER

817PA

6. TASK TITLE
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. |
. ; . . . City }Slntg
33000 Middle Atlantic Coastal Fisheries Center [|Hi cohlands N, J.
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[s]
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WA
LI

Capital Equipment

Other (Estimated cost of all other direct
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Total Direct Funds
(Add lines 10 through 16 above.)

31.9
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Total Funds
(Add lines [7 and 138,)

45,2
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STATEMENT CF NISED

The performance of successful rescarch 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 providing automated
data processing services, including design of research, statistical
test programs, and in editing and interpreting results.

TASK OQOUTPUTS

1. Long-Range

a. To facilitate the attainment of research objectives though
relieving researchers of responsibilities for all aspects
of ADP services.,

b. Criteria for task termination are not quantifiable; size of
support group determined by task definitions, Support needs
will continue as long as facility is active in research. Mix of
ADP support needs and personnel will be evaluated annually
to assure maximum responsiveness to needs of researchers.

2, §ho‘rtnte rm

a. Provides ADP management services for the principal
inve stigations teams of the Middle Atlantic Coastal
Fisheries Center. Serves as focal point for planning.

BENEFITS ‘

The manifold ADP activities, if not handled by the ADP 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. "

Benefits (outputs) are indirect but, inasmuch as the completion of
separate tasks is facilitated, the benefits derived from such tasks
also apply to the ADP task.
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5
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one Support TDP ttemizing the administrative support cost (Management Fund) for the FMC.
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52
Grants ] (runds obligated)
58
Supplies 53 7.4 5.4 5.4
Capital Equipment 54 3.9 1.5 1.5
:}ther (Estimated cost of all oiher direct .
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STATIOMENT OF NEEDS

The performance ot successiul research requires a host of

administrative and technical support services, each ol which
facilitates the performance of one or more aspects of the
rescarch.  The Middle Atlantic Coastal Fisheries Center, com-
posed of three gcographiéa}.ly separated facilities, each with
Center-integrated missions but with differing resecarch skills
and support needs, poses special problems in providing research
vessel support, especially in synoptic, multi-vessel operations,

>

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

made available.

OUTPUTS

a. To facilitate the attainment of research objectives though
relieving researchers of responsibilities for vessel operation

and maintenance,

b, Criteria for Task termination are not quantifiable; size of
support group determined by Task definitions. Support needs
will continue as lonrr as facility is active in research, Mix
of support needs and personnel will be evaluated annually to
assure maximum responsiveness to needs of researchers.

Short-term o

a, Preserve, maintain and cperate the small vessel fleet
(9 vessels from 16' to 65' LOA), providing at-sea services
for professional personnel at all three facilities of the Center,
Operate vessels in such manner (12-hour day; up to 200 sea~

days per year) as to facilitate achievement of cruise objectives.

b, Plan, schedule and supervise comple x maintenance and servicing

of vessels.

c., Recognize and be responsive to vessel scheduling, assuring
that equipment necessary for scheduled cruises is onboard
and vessel is ready to sail at appointed time. Provide simple
maintenance and all housckeeping services,

bas g
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The manifold administrative, custodial, maintenance and other
technical support activities associated with vessel operations, if
not handled by the small vessel support staff, would, if they were
capable of doing them, have to be done by the rescarch staff - to
the detriment of their progress in research. DBenefits (oufputs) 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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|
|
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b, TASK HUMULR 6. TASK TITLE . i . . o .
Life Studies: Prerecruit, Middle Atlantic
2017p2
7. OHGANIZATION CODE 8. ORGANIZATION TITLE (Responsible Ior execution of this task) 9. PRINCIPLE LOCATION
e L : ity . Iseate
133800 Resource Assesement Inves stigations %emdy Hook Lab., N.J.
OBJECT CLASS w CURRENT YEAR FY 1974 BUDCET YEARFY 19_"]:“.';,, SUDGET YEAR + 1 FY 1975
. =z )
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A A
OO
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1
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distribution of larval fishes in Middle Atlantic
Bight | A XA dx

¥ {/ACTW!T\ OR E™ FOR EVENT. placing an "X’ ina single column. e o
N ¥ ey | oy SUDGET YEAR
w NARRATIVE vl 2 v3 Jra 03
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=|< alolelojel flolnl ] skl n:
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: in Middle Atlantic Bight N b —fed X
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studies G S e et i s
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S e
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REMARKS
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30 ~ STATEMENT OF NELD

e increase “ishing pressures, both foreign and domesti na the

Tl cased fishing pressures, both foreign and domestic, and the
apparent diminution of suitable spawning and nursery grounds have combined
to jeopardize our coastal 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 chaunges in the environment upon our commercial and sport fishery
resources. It is essential that the assessment of fishery stocks along
the Atlantic coast and adjacent estuaries be augmented in oxder 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
living marine resources that will permit.meaningful predictions of
distribution, abundance, condition; and availability of these resources.
Primary recipients of this information include:

ICNAF
ASHMIPC
Commercial fisheries
Sport fisheries
Scientific community user groups
a) State conservation agencies
b) pollution investigations
¢c) private research organizations
d) university researchers

3L. TASK OUTPUTS

El

1) 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 seasonal thermeocline, and to estimate their
dispersion rates on the basis of known coastal circulation;
b) surveys of selected coastal arcas, designed to monitor
fluctuations in abundance of larval fishes, to determine their
distribution in coastal waters, to attempt to correlate fluc-
tuations in abundance and distribution with hydrographic features,
and to learn more about environmental needs of specific fishes.
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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 environmental analysts,
other NMI'S rescavch 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 scries.

2) We will operate with standard gear (as adapted for Survey I
operations) over enough years o 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 oxr declines. :

32 ~ BENEFITS

Provide a data base for annual and long-term assessments of the distribution
and abundance of utilized and latent resource populations subject to ,
management under international agreements, and actual or planned State-
Federal management of stocks of interest to the United States in coastal
waters.

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

Improve assessment capabilities by understanding diel movements of larval
fishes and how environment may affect their dispersal, survival, and
recruitment potential.

Strengthen potential for forecasting and predicting abundance and
distribution, and the effects of further environmental variation upon
resources by increasing knowledge of relation between fishery resources
and several enviromnmental 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 commevcial and recreational fishes.

i e b e i A S AR SRS S et R S £ T A TR L AT

Vi

EIRIN G 1S I S B SO 0 I

Fce B S, 4



33 ~ ACTTIVITILES PLAN

Six eruises (beginning in I'Y 72) weye planned to study diurnal activitics

of voung fishes. Collections from these cruises will contain young of

the most important commncrcial and recrcational fishes that spawn in the
bight. Of the 10 most 1mportant coastal species in terms of total combined
sport and commercial catch between New York and Cape Hatteras, only Atlantic
mackercel and possibly bluefish are not dependent on the bhuLlDW 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.

Y ’ ,
2

We will conduct spring and fall coastal surveys to monitor fluctuations

in abundance and distribution of young fishes in conjunction with ongoing
finfish assessment surveys. - Plankton collections will be taken at pre-
selected stations in the Middle Atlantic-Bight, chosen on the basis of
previous cruises designed to study the seasonal distribution of fish eggs
and larvae. We will record concomitant measurements of the marine environ-
ment 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.

We will continue to utilize ADP to investigate the relation of inter-
specific distributions of fishes and to relate their distributions to
several environmental parametere, and to maintain a current data management
system, providing outputs to various user groups.

34 - MILESTONES
FY 74:

1) In conjunction.with coastal finfish assessment task, collect
plankton samples, sort and identify ichthyODlankton compenents,
compile and provide distribution and relative abundance summaries
Lo user groups. :

2) Conduct summer cruise to study diumrnal activity and larval
transport of selected species of ichthycplankton of major
importance to commercial and recreational fisheries.

3) Provide information summarizing results and interpretations
of historical ichthyoplankton collections of selected specics.
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'Yy 75:

1) Plan and conduct a ficld experiment in the Middle Atlantic
Bight to study diurnal activities of lavval Tishes and
investigate the transport mechanisms that relate spawning
grounds to nuvrscry urounds.

2) In conjunction with coastal finfish asscssment task, plan
and conduct fall and spring survey cruises in Middle Atlantic
Bight “nmpdigbie to FY 74.

3) Provide information on seasonal distribution and diurnal
activities of miscellaneous species of larva to user groups
through continued analysis and publication of in-house data.

FY 76:

1) Plan and conduct a field experiment in the Middle Atlantic
Bight to study diurnal activities of larval fishes and
investigate the transport mechanisms that relate spawning
grounds- to nursery grounds.

2 In conjunction with coastal finfish assessment task, plan
J 3 b

and conduct fall and spring survey cruises in Middle Atlantic
Bight comparable to FY 74.

3) Provide information on seasonal distribution and dlurnal _
activities of miscellaneous species of larva to user groups
through continued analysis and publication of in-house data.

*

35 - IMPACT OF TASK AUGMENTATION 5

Task funded entirely from Estimated Target Allowance.

36 - BACKUP DOCUMENTATION

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

Ah]%trom, E. H. 1965. Kinds and abundance of fishes in the
California Current Region based on egg and larval surveys.

jadw]

CALCOFI Reports, Vol. X. pp. 31-52.

Walford, L. A. 1955. New dircctions in fishery research.
Deep Sea Research. Suppl. to Vol. 3. pp. 471-473.
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Spithy, W. 6. 1973, The distribotion of summer floonder,
Paralichthys dontatus, eggs and larvae on the continental
shelf between Cape Cod and Cape Lookout, 1965-66. Fish.
Bull., 71(2): 527-548.

Kendall, A. W., Jr. 1972. Description of black seabass,
Centropristis striata (Linnaeus) larvae and their occurrences
north of Cape Lookout, North Carolina, in 1966, Tish. 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.

Related research ~

Coastal Tinfish assessment, MACEC

MESA

MARMAP

NMFS, Beaufort, N. C. —-- advective mechanisms responsible
for the seasonal influx of larval menhaden in Onslow Bay

Long Island Sound benthic studies, MACFC

Ichthyological Associates —- ichthyoplankton studies of
southern New Jersey estuaries

Boyce Thompson Institute for Plant Research, Inc. ——
ichthyoplankton studies of the lower Hudson River
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30, STATTIITY OF NETDg

The waters of the Wew York Bight are subject to the domands of many
covpeting users.  The gensral public, scort amx i~ rmorcial fishoermen
ard others utilize thzze waters for their recore: r:ﬂ:;d_ activities as
w2ll as Zfor thzir livelihcod. Thoyv require a relativelv clean environ-
rent with waters in which they can swim safely and which will also
support a sufficient cunntity arnd cuality of life to make sport and
cormmarcial fishing wor thwhile. In addition, incdustries and runici-
pelities utilizs these waters to disgpose of thelr v:aste procaucts,
They require only that these x-ratovq assimilate or carry away the

astes cumzed into them. Belb hese two ends of a specnrum are
Cindividuzls regulating the activities of each. T}‘»S“a individuals are
the policy wolers, grantors of liC’_&HSE and permits, etc., and they
mst e concerned about the ricghts and needs of both ends of the
spectrum.  Trese policy makers and m:ﬂac_:ers require precise cuantitative
information abous the envircrment on vhich to base their decisions in
rejulating the varicus user groups of the New York Bight.

Ll;

It appears that an inbalance has already occurred in certain portions
of tha apex of the New York Bicht as evidenced by values of low.
diversity and lcw bicmass, Policy I?E.?"‘;IS ne=d to know how much waste
raterial should be allowed to enter the New York Bight on an area by
area basis per unit time at different sessons of the yesar to ensure that

emilre

adzyuate consideration and protection are given to the recuirements of
1iving warine roscurces otics a:ta himan neads in er*vuon—-
s

mental alterations propozed mture. This recuires that a broa
knowledse be acouired on the wtions and bicmasses of the cormunities
p”ﬁ:i@;ﬁc‘” living in the New ¥ ht, and of the flaxes of materials
passing through them, so that effects of man-induced changes on the

marine life can ke determined.

31. TASK CUTPUTS (SPUCIFIC) : s

a) IMeasurerents and SYIRPs of the distributions (seasonally)
. wagnitudes of:

1} Owygen consurption by tba planktonic organiems in the water
celum of Taritan, Lowar, Uor

2r, end S=rly Iicclk Bavs coampared

with starding stocks and invuts of coraanic matter into the
system arnd heavy metals associlated with particulate matter and
/OCD.L‘“U;CJQ« ' . .

2) Ouwygen consumoiion the sezbaed :'h. the New York Bight campared
with the dz : and cuantities of wacrofauna, hoavy

4

MR LA s A et e i e
JERSECRUNT T Umetale, s organic carbon, redown uoke:‘tla} ernd reducad SubSTANC

carpared with the distributicns
, ard the distributicn of
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These activities will provide infonmation whdich will bo uscd to:

S

1) determine whethor or not the plonktonic system (Raritan, Iower,
Upper and Sardy Heol Boys) s capable of assimilating present

levels of dissolved onfl suspendad organic input for each season
of the year. :

2) determine assimilaticon capacity of the benthos of the MNew York
Bight for waste naterials on an area by arca hasis per unif time
for each season of the year, !

3} provide baseline data describing the present situation in the
New York Bight area <o that the effect of future man-made events
on the marine organisn can be determined.

\
3

Measurerents as data ard SW?PS will e incorporated into pericdic
and topical data reports,’ Card formai publications concerned
with rigorously analyrzed data and cobservations and special atlases

ard publicaticns which gravhically irdicate basclines and tanporal
chaA ges observed in the Bight and ad djunct waters.

The termination date of i‘he *’:: will be predicted on the ability
to obtain encugh successiu remants of benthic respiration,
redor oore*muﬂ_ and dist r.;?c:aton and bilcmass of macrofauna to
adequately describe present conditicns in the New York Bight.
Dr. C‘c:" cf A ﬂ“m Undversity has recently oroduced maps showing

1

odlae bl Uapaovazanax UYLl Ll ey LD ial
the sedimant tvpes in the New York ‘ig‘rlta Hig maps in acddition to
siological data from the New York Bight has

pPrevious geo T.o i cu,l and
been used to determine Lm };C:Sltlo*’l of biological swglinj stations.

KA

The number of samples taken will ultir xMLvly vary acccrding to the

variance asscciated with each sediment tyre 'l‘hs, overall objective
rust ke accarplishad by the end of FY 77, trze termination of the

MESA Program. If this cbjective of ues:zl}:mg the entire Bight
proves to be imrossible within the time limits sget by the MESA
Program, then the biolegically and econcmically more important areas
of the Bight will be concentrated uncn ard cwcrw_bea. '”“n\ 2ge more

unportant areas would include the acex of the Bight and more
spacifically the cl Tp sites for dredge spoil, sewage sludge, and
C“__nxlC&—L"‘"”.Ld vastes as well as ccastal areas to which wastes might
be transportsed gy currents.

Studies in Raritan, Lower, Upper and Sardy Hook Bavs i
meazuring ovygen consumption by plankitonic organisms in the water
colun will ke termunated when encudd gf nt
;

Ltoinod to adoountely deccribe conditicns cver an annual cvele

wes g -gdeteniinge vhethor or not.the system. is capable, of asgsimiletivg . ... .

present or increased levels of organic loading.

Vot
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TR 885 18

LS ree

g



(9]

[3®]

33.

[ QIS I RIS

.

.. i3

The Task outputs will provide

P

T pemesey e
Ne MUY, Z
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the quqntitatlvo information required by
policy makers to: 1) make decisions, 2) educate the public to support
their CQSLSLQﬂS, ond 3) allcw them

T onari

degraded “"*cner, bub also that it

to originate legislaticn to regulate

accivities in the New York Bight area, so that not

ne life be prevented fram being
vould be improved and protcﬁfpd

ser groups for this info rmaticn would include: New York City Cormission

of Water Foscuross; VArlous I
Valley Sever Zuthority: state
Comnecticut ard Rhode Islarnd

U. S. Envircrmental Protection

o e
o x_...k,zy

agenc

CO

Doy
cn frgeaal

[
solitan municipalities including Passaic
ies including the New York, New Jerscv,

meervation and fishery OYCaanuthﬂ

cv; and other user-management gﬁoupq

includd ng orcganizaticns with interests in recreational and coamercial

fisheries.

LZCTIVITIES PLAN:

Subtask: Phyteplankton, primary pr O&LClelly and water colim resalratlhn
in Raritan, Icower, Lﬂhhv and Szndy I

Pollutants enter

.n_ Ba.yo ®

ht areas as both gﬂfticulate

particalates that remain suspended in the

ard dissolvead v rile rus o
water column and 2 suks

1 bl
the i}JW..\u—...CL‘L oo

- < Je e
st caces O sSoorT af

o vy o
asb Tosd &
—~

could e affec

provide an afdit
may instezad innipit the crowch

S, Sewace

ubstances that remain in soluticn have
Htonie marine resources (including larval

i C““Cﬂes as well as their fcod scurces)

ic levels, Ultimately, man or his darestic

‘“NALchf"ﬁ the transfer and concentration of pol-

ol
) T
cout the food vel

the pollutants that enter the New York Right are hjahlg organic
ticides

vastes, etc.). As such they may

+icnal feod scurce for certain organisms, However, they

leprment of these organisms. ne

of several parzrzters that ehpuld indicate the effect of these compourds

on the living system 18 the measuremvznt of the consumption of owygen by

plankitcnic crcanizns living in the water celumn. In areas where there is
raticon is high, oxidizirg ncarly all the

a hlgu organic Li;ut and resoi

e T, T - - 1
in MLc‘Lll W CICo icrra \..'Le*» we Mnow that such

n
i

-

0y

vstems are capable of handlin

U)

— 13 P o~ o~ - - g M. *—\-\ . -~ ~ ~
hignh OICMHLC LC"MD, &paz=, however, an imbalance occurs between lnbuts

of

Aoy o e A e -
the cicaticn of that matter we know that )

ngt”” may be receiving too much organic matter. Depressed” oﬁyqen values
in the water ccliomn would irdicate that the system is operating at or near

Cz ».*;Cl LY

A W}
Aln WY case e

;
~nc*cD in e suzply o o
lo=ades rot lommer v
Japanesa ressorcners

-._,.3"—\ Ty o 3
aticn hos di

eutry

sucn low DO valuos are

wsystems fhat, are not,

Troccontly of

:rva?lerctmxtﬂltglxa+:Ls
ratbter and ecosystems that are over-
aZditional inputs, In additicn,
perscnal CCTEuRquthH) report that

C mANY Imarine organisms, l.e., interfere

vith nommal revrceduction in forms such as oystors.
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To this end this subiask pronoses to investigat

13 .
V‘a,riﬂ*‘o:*:; in the distribution and magnitude of ouygon consumption in
e m" colum, 2) standing stocks of organic matter, ard 3) inputs
oy to the Sygtffﬂ, to detormine wnether the plankton
ecosystens are co "‘ﬂl,_ of assimilating the presont levels of dissolved
aryl palucnlgte orgar c)a en’rfﬂim g the systemn., The following
paranoters will he measured water column respiration rates (Packard
and Richards, 1971) o anlton carton, worticulate crcanic cavbor
(Leco Carbon rnalvoer), oo culate inorgonic rmoterial, primoary pro-
ductivity - particulate and dissolved, phytoplankton-specics volume

and mumbker, ratio of debritus to L@;rwp*;m ton, heavy matal in suspended

o particulate material, dissolved organic carkon (Menzel and Vaccaro,
1864), and, if present data devonstrates the Lm;:owtm‘.ce of dissolved

organic 1‘:1tu31” ;v will measure assimilation and oxidation rates of
dissolved orgar atter as well as salinity, temperature, pH, o
and dissolved agygen. (See Hobbie, et al., 1972. A study of the
distribution and activity of micrcorganisms in ocean water., Limnol.

DCeancgi, 1.7(%): 544-553),

Subtask: Seabed oxygen consumption - New York Bight.

dne present rates of decarposition of organic wastes cccurring as a
esult of biolcgical arnd non-biological processes in L_hn New York Bight.
P“f‘*jcular ermchasis will be ’DlaC\.d on rr‘e,t:urm‘mnts in ard arcurd the

waste disposzal arcas in the epex, Comparicsons will also ke made between

This uubta_;k is proposed to measure seabed oxygen consurption and map

seaked aygen consunption values 1 Shclf Valley ad

neighboring Continental Shelf, en the Hudson Canyon delta and

the nboring Continental Rise and Abysszl Plaln to ses if there is
y indication that crganic wastes are affecting the deep sea by being

ransported down the Hudson Shelf Valley and Ccnyon‘

From the results of thi and additicnal information concerning ]
the extent of organic was i

he in the Bight and the rates of input ard :
m‘fo*t by ghsical meanz, the following will be determix ned: 1) the rate :
at which corcanic wastes are accumulating or disapcearing in certain

areas, 2) tha cuantizy of crganic irput varicus avcas of the New York :
Bight can accomrodate without deleterious effects to the living marine
resourcas, and 3) thz time roguired for the scdiments to return to a
homeostatic condition caz ”‘Ll&. of accamedating predictable, but as yet
unkncem, cuantiti es of organic matter., Raseline decarposition rates will
red tc, ronitor the spread of pollutants in the future ard to

ers with usable information on quantities of organic
ated areas of the Bight could accomoedate temporally

'

I

[ETET

- be mavce
provide policy

ratter that

TR

A e .’;?,J wuk f,w,\ LLITLOUS, er ,:u.,L»_., _ ,
ORI e s v TR R TR AL R RN N T e 0 B B e s
' The following paraveters will be measured: seabed oxygen consurntion
(Pamatzat, 1971a, b), redox notential, roduced substancos, denydreacnace
assay (Lerhard, et al., 1955) , particulate carbon and nitrogen, dissolvoed

oxygen, pil, salinity ard t wpcrature.
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Subtask: Ponthic meio~ ard mocrofauna.

Waste materials, including solid wastes barged to sea for durping and
effluents from point cources, have kboen showm to affect bonthic dy c,llum'
organisms. Penthic macreofouna tava have been sceverely affected by ccecan
dJ.Sg:O‘:d] of sawvage sludge ard dredging spoils in the Dight; many cor S’Qu@ﬂto
the macrofauna are C'fﬂvwmall\f important or have creat significance in
mariﬁe food chains. There are also irdications that the meiofauna has

been affected, '

The Smithsonian 2dvisory Committee (1972) recconmended that future research
efforts "shculd he le:Ct€£1 to evaluate statistically the effects of ocean
dumping cn kenthic r?crc»@mv particularly those species important
canmercially either directly Lo man or by serving as fced for finfish."

It also stated the r...ﬁrm:ce arnd need for studies of the meiofauna.

Our proposed field ressarch on the macrofazuna is related to earlier
researcn at SHL and wi 5 1). 2 species diversity within
macrofaunal cormunit t e Liution, 2) change in

.I_

LA

tc)*'“‘i bﬂ?“ 2ss and SCC:“L:; stecks of kenthic s ci s relative to sources
f pollution and ecotcnes, or zones of transition in rhvsical ecological
parareters, and 3) crange in the distribution and Dlomcj v of individual

oy acies.,

-
e} Trsroatt mrab i e mrona ey and Dvonird
' AL el d e A fomebed W] T DD W s Tt el A e el

apev., C,cr“m“lsoss will also be made
d heavy metals in

JPUURE S S, RN "l N 311
Particoler emphasis will a
£ - 3 o
the waste dln;’)\’ 2] areas in the
batireen the d

the Hudson Shelf Vs v and neil ring tirental Shelf, and hetween
the Hudson lelta an : i ntd ise ard Abyssal
Plain to: rovide baselil ‘ - ine if there is any
indicaticn that o tants (heavy metals i Form reanic wastes, etc.)
are affectirg d g ine life by i i dowm t’ne Hudson
Shelf Valley and Canvon. This data would have a directebearing on any
decision to move the locaticns of the nresent waste disposal ¢ areas. The
change in locaticn of the prﬁsea*“ dis osal areas could have a real effect

b, =
on lccal sport end camercizl fisheries as well as migratory species vhich

Py . et PRSI

norall Ly habituate distant waters,

lires for benthic
de data on bicmzss
-

cormunities wiich can te o_ﬂll}’“Cu statistically, ,4) joine,
ti ularly those

ey b I T O o~ -

communiity or stecies diversity ard irdivicdozl srecie
with commercial valve, which are affected by 3)-

the pomﬁdl’““ I szecific macrofaunal species serving as "irdicator
&)

organicms' in the Richt, 4) determine 1if chinces in sirgle maior taxa o

The Ob'}CC ives of this subtask are to: 1) establish base
ric

determine

. ASSE5S Cllanga Ule T0 miul~— ]_TZLiuCL»l envirciental portiroaticons and 5) pro—
Vlﬂ:) tho zhove infomraticon in the form of a smxm_‘c of a predictive model,

o
2agidtrene e DIONESS - rather than charges an woial coonmanity . t:ucmu:e, can ;,5.1 used L0 e

e

Wkt vt e

BTG i1

Wb,



The prodocts of this subtask will bo: 1) a serics of \,hmrta indica {“uxg
the distribution of individual species, bicunass and s s diversity in
the apex of the Bight, 2) correlations between the “ftrlyutlon of macro-

fauna and sodiment t ‘-bl"“wtlcrs of toxins and artifacts assccoi-

ated with bad de sludge and dredging spoils, 3) statistical
correlations Litwzen soucies diversity, stoerding stecks of individual

taxa (as biolegical ~rll ﬁLQYc) ard bicmass ard decisions as to the
suitability of these data for agorent purpeses and 4) a subunit of a

prciﬁﬁtav: redel suitable for chlug¢on in the overall NOAA-MESA modeling
pregram,

The first effert in this subtask has been to develep a sampling. progra
which has a great degree of st tLSLLLM- validity.

Several facets of research of direct interest to the NOAA-MESA progrem
have not keen furded or have insdecuate financial resources mvniléble to
develop them to their full yoLvﬁLiul -For instance, a greater efiort
should be made in envivormental micrcbiol Jr“hd cheamistry, r&A;cuA*ly
o~ macrofauna studies and

as these disciplines relats to the benthic mei
resource assesgoment res:arch on darersal finfish.

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

ay
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Complation of field sarmpling for MESA Program in the Apex of the New
York Bight.
syMrPs ard reports on data collected in the New York Bight Apex.
) a) 8o wcfl oxygen consum:*”om : : ‘

b) Distrikutions and bicmoss of bonthic meio~ and macrofauna as related

to sedivents, heavy wetals and specific toxins.
SYIMAPs and report on primary productivity and phytoplankiton distributions
and magnitules in Raritan, Lower,jand Sardy Heok Bays.
Completion of field sampling for MESA Program in the greater New York
Bight.

SYMAPs and reports on data collected from the greater New York Bight.

a) Seabed oxygen consurption.

ated to sediments and

é
H

b) D:Lstrlm, icns and biarass of macrofau
heavy metals.

SYiMaPs and yeports on oxygen consumptior
of Raritan, Lowey, Upper and Sandy Heok Bays.
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No potential increases, cutside of the 5% p@r year suggested for planning

purposes, arc anticipated,
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LTCN, LECTSIATIVE PROGRAM AND ENVIPCTMULTAL IMPACT:

DAaCi-Ur DOCUNIT

[#3)
(@)Y
o

Hobbie, J.E., O. Iolm-Hanzen, T.T. Packard, L.R. Paweroy, R.W. Sheldon,
J.P. Thomas, and W.J, Wiekbe., 1972, A study of the distribution and
activity of micrcorganisms in ccean water. Limnol. Oceancgr. 17(4):

44-555,
. Holme, N, and A. Incvve. 1971. Methods for the study of marine kenthos.

IBP Handbook No. 16. Blackwell Scientific Publ., Oxford. 334 pp.

Jansson, B. ard H., G, 1972, Ecosysten approach to the Baltic
problem. Bulletins from the Doological Research Cormittee, No. 16,
Swedish Matural Science Research Council, Stockholm. 82 pp.

Ienhard, G., L.D. \cursa, 2 .M. Schwartz., 1965. The measurcment of
de ‘wcuo*rﬁm“&,g activity of dvt.." ted sludge, p. 105~-127. In J.K. Boa
(Ed.), Pdvan. Water Pollut. Res. (Proc. Int. Water Pollut. Res Conf.,
Tokyo, 1964), v. 2. )

N
—-
VT

Mernzel, D.W. and R.T. Vaccaro., 1964, T}o measurerent of dissolved
organic Qr.d particulate carbon in seawate Lirmnol. Cceancgr. 9: 138-142.

Middle Atlantic Ceastal Fisheries Center, National Marine Fisheries
Service., 1972, Ccoperative Study of Contaminants in the Ceastal
PR T JE. e s

T £ e sy o o ™ EIR iz T A P P
Eoviromant and tneir Dizect on _LJ.J..VlJLg Maring Fesources:  Suiinacy

Report, 1871-1972,

Naticnal Zcademy of Sciences. 1970, Wastes management concepts for
the ccast u"LJ mone: FRequirements for research and ith;amgatlon.
NAS, Wasniz g‘,n,lﬁ*“, ,
In particular rote chapters 5 (Biological effects), 6 (Reccommended
regeorch and investigaticon for effective coasual wastes wansgerent)

and 7 (Sugussted priorities and estimated minimum effort zeqL11rr*~)

o

Naticnal Z:cadc:r:v of Sci?«r"ces' 1971. Marine envirommental quality:
Sugcested resecrch pr for understanding man's effect on the
oceans. . Ka$S, Washington., 107 cp.

In particul r.::t" chacter 5(’1‘:”1 '3LfCC‘““ on marine organisms;

selecting crganisns and systems for study, p. 66; importance of
a conceptual fremework, p. 67). :

1972, Ccean fisheries dand living

Naticnal Marine T.‘LSACI les Service.
arns h:n Fy 1974 - 1978,

marineg ZCLJLL":C:L), Prooran monor

In rovidcular zeo oo, 11 3
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packacd, T.T, ard I?Ju
respiratory ele

Qeeancgr. 16:

. 3.97L Veridoal distrib ution of the
rt osystem in marine plankton. Limnol,

Pamatmmat, MM, 1971a. Quygen consumption by the seabed, IV, ILimnol.
Cceancsr., 16: 536-550,

971b.  Cwygen consumption by the seabed, VIL. Int. Rev.
5-699. s

!

Sandy Hook Lahoratory, National Marine Fisheries Service. 1972. The
effects of waste dispesal in the New York Bight, Final Report.

b) Significant related tasks.

Statistical analvsis of data from New York Bight - University

2. les) New York Bight -~ C.C.N.Y,

3. 14 L.*T:_a, Mew York Bight -~ C.C.H.Y,

4, Basel] ) tew York Bight - U. of dd.

5. Baselire meicfauna (“—“-.:oeba) Ylew York Bight - MMES/MCFC, Cuefdrdds,

6. fHcreobiclegy (fish dissase) New ""r*' Bi ﬁht - MMFS/MACFC, Milfoxd,
-

- L3 -
Pl "tﬁpluf‘ﬂt@* ard primary productivity New York Bi:h't, C.C.N.Y.
i ; - New York Bight - MaCRC/Sardy Fook.
3 1\*». n—\Q /xra laan'al

(g - [y AR N S

s B A ey g 3
CAalsS) hNew York Blg

o

It:’

)]
]

9}

K

jof]

10, PRaselin= ; analyses New York Bi gh; - Adelphi U,
11, Melofauna (arcsba) N cht ~ U, of Kansas.,
12. DMerine bacteria and heavy metal findings - New York Blght -
- Coluzbia U,
13. Vibrio bacteria - New York Bight - Rutgers U.
14, &f*até::r mass transoort ard vertical circulation ~*New York Bight -
)’J'lt—ulcc"”t” xwol, Coservatory. ‘
15, uu‘ﬂ”t ate T T - New York Bight - ACML, Miamdi.
- Mew York Bight - 2CML, Miami.
~ New York Bight - ACML, Miami.
- New York Bight ~ ACHL, Miami.
- New York Bight - AOZ’-TL , Miam

20. loht - ACHWL, Miami
21, Bight =~ AQCL, nnam:x..

22. Pa»:lio:wok_c:: tracer study = Mew Y¢ CML, Miami.,

£ - A
23, Physical cceancgraphy program - New York Bight ~ ACML, Miamd. .
24, EPA

e = RE L e

; X A A z;""-?" e
WG tq.q;\ can e LL\J&/(JAthJ L-L)...A),C\& Ul’u’,'&f casting e J_\;\Jl

coiding ot the MESA Program in the lew York Dig

1. Coastal Zene Managorent Act.ef- 1972, ‘
2. Morine Protoction Pocoorch aﬂ Sm«"tu:u cos Act of 1972,

e e
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Tt e SNTS
CORL IOUTRENENTS:

e 5-7. NS Vessel (Navae):

8-9, Charter Vesse 1 (type) s

10. Total Sea Days:

19. Remarks:

’ :‘4’,* ,—.g%_ﬁ"’:;" s \‘»w“\.w ‘5’;‘

MAC=-055~70~TE~-R
Ty

LL«.(}(‘LMLX of 19

- . . .
L M . N '

December 20, 1973

James P. Thonas a
IEC; M&E Contaminants Analysis, Biological

Oceanography
R/V Cregon II,

Albatross IV, Delaware. II.

Charter R/V Atlantic Twin

15 days per quarter = 60 days‘ per yr.

15

B ]‘2 .

12 - 15
7‘(’:'\-::-@7';'31"337’ 4

,Tﬂ‘e?y sﬁ»')l October 10 - ;
March 12-27.

Jarnuary 72 ~ February 6

Albatross IV, Oregon II, Delaware IT,

MESA Program New York Bight
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} Deccsbor 20, 1973

< it N Ly Tert, 2 97t
(Submit live copies by Jon, 2, 1974.) Fil's

1O: Direetor, Natromil \hriﬂc ending in Fy 1974,

Fisheries Se
;,\.Hm{m' Oc ’mu and
f\t..u,\k beric Adminisiation

Was hmgcon, P.C. 20235

= Subnilt a separnce Task Development Plan for each tash beginning, continning, or
1

FY 1975, or FY 1976.% Toral funding in eac p CALCROrY MUST £qus al your
evice, ATTN: Fxd | pep specitic total funding guidance, Reimbursable funds are ndt to be mingled with,
approprinted funds on any proprammatic TDP separate TDP's nwst be prepared. Subnic
one Support TDP itemizing the adminisuative support cost (Managemene Fuad) for the FMC.

2. TRP NUMBER 3. SUB-QJIECTIVE C"( 4, RANK (To be completed only by FMC’s IFMC :NMFS HDQRS
and NMFS Hdgrs,)
v = 7 T OTY LT
FAC-0506-76-20-A TI-A~3 9
5. TASK NUMBER 6. TASK TITLE
2826 Aouaculture -~ Genetics
. ORGANIZATION CODE 8. ORGAMIZATION TITLE (Res;:onsibia for cxecution of this task) 9. PRINCIPLE LOCATION
- AN i
33300 quaculture invest 1gvtmm. city . [stace
Miiford Lab. Conn.
OBJECT CLASS wi CURKENT YEAR FY 15 ___ BUDGET YEAR FY 19_75 ] BUDGET YEAR +1 FY !‘:7!&
Lines I0-I9, Enter all dellar valuss as =
thousends and tenths of - TARGET TARGET TARGET
thousanids. | ALLLOWANCE INCREASE ALLOWANCE INCREASE ALLOWANCE INCREASE
Lines 2223, Enter as man-years and 8 A a e : b} £ £
tenths of mionwyears. ° - )
10, Total Direct Labor 135
al Dizect Labo 0 7.0 14,0 32.5

11, Travel B | _ 19

.8 - 1.6 2.5

12, Rents, Communications,
Utiliries

N
—

13. Contracts ] (7o be tet)

WAaNA
PR et

Grants [ (Funds ebligated)

A4
(8]

A
A

4. Supplies

wn

Capital Equipment 54

Ocher (Estimated cost @f ell other direct
cest noe included above.)

~3

Total Direct Funds
(Add Iines 10 through 16 above.)

oo

Support Cost
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30, Statement of Need:

Private Aquaculture

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 legal and technical inhibitions indicate that techno~
3 .
logically intensive closed-cycle systems would eventually provide the best
chance for U.S. agquaculture operations', To various degrees this conclusion
might be argued. However, that the shellfish industry will be moving in this

direction in regard to hatchery production is certain. Rearing successfully-

the oyster, other shellfish, any animal, under intensive, artificial conditions

ecessitates considerable alieration of the wild genctype. Part of the redason
comimercial shellfish hatcheries make no profit, even though basic hatchery
techniques are well worked out, is the lack of organisms truly suited to arti-

ficial 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 limited by advances in these other two arcas. Along with
the applied genetic work must be the advance of basic genetic knowledge about
shellfish. The idea of continued svuccessful apglic.ation of the fruits of mission-
oriented rescarch to the fish industry Without aﬁ incrcése in the base of the
Present Hmited genetic knowledge about fish is simply wishful ‘Lhinl.-:ing. Contrast
a]kl we know about plants and mammals, cercal, and poultry to what is known

/67g
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about fish to realize why fish brecders have a need to enlarge the base of
information on which they operate - why indeed a right to have this work
supported.”

Public Aquaculture

Far too little is known about the genetics of shellfish for management of
public beds to be conducted in such a \vav}' as to make maximum use of the full
genetic potential of various commercial sp“eci,s. (Fishing these beds is still
the main profitable enterprise of the industry.) This lack of knowledge makes
for ever-conservatism in attempts at in}proving wild stock beds, or results in
simple neglect bof preSL1meé{ spawning beds. At the same time many of the x\.fild
gene pools that breeders will need to call upon for continued domestication of
ﬁa‘[zche ry strains will probably risk loss in the future.

Specific Needs

Specific genetic nceds of the shellfish industry 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 commexrcial hatchery producers
will require in selecting their own hatche ry 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 dc:%fclop;h@nt of profitable agricultural plants and animals allowing for

historic diffcrences in agriculture and fisheries; (b) what sort of information
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is necessary to anawer industry's specific request for information regarding
their breeding endeavors,

Commercial producers arc presently mostly .concc rmed about problems
regarding selection and inbreeding. A shellfish industry relatively unsophis-

ticated in genetics, remains un-enthusiastic about any use of hybrids at all,

" Most attention accordingly would focus on selection and inbreeding. Some

attention though must be given to wide hybridization. NMFS would be in error
to follow industry's mood on hybrids. Almost all of our high-ly profitable food
species in the U.S. derived from some original wide hybrid crosses which
brought tbgetﬁer the gene combinations necessé.ry 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 néw market attention.} Alsc
an applied program of interspecies h.ybridiza,tion would certainly lead to the

uncovering of much basic information on shellfish species of yet unpredictable

¢

but certain practical application in other breeding studies, as well as in industry. .

i

(2) Concomitant with this‘ required development of practical info rmation
is the need to enlarge the background base of‘genetic knowledge about shellfish
essential to the long~range success of corﬁmercial breeding.

(3) There is a further need fo understand the genetics of wild shellfish
populations to open the possibility of maximizing profit from resource manage-

ment that takes into {ull consideration the genctic potential of different wild

populations,

e
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(4) Lastly the‘re is the need to promote the conservation of wild gene
pools of shellfish that will become increasingly valuable in the future as
sources of necd.ed gencs for hatchery strains. For example, genes to yet
unknown hatchery dise;’;xs es that will surely find expression as domestication
advances and hatchery prcduction takes precedence over the wild fisherics.

)
4

31, Task Qutputs (Specific):

1. Information on and demonstrations of progress by selective

breeding - mostly oysters; other shellfish

(a) For a large variety of commexcially important traits (including

possibly disease resistance) sound information would be developed for hatchery

D

ction progra

L of improvement by private selecti o

e

o
-~
(¢
o
oL
7
Ny
n
H
(¢

e
[
L

within commexrcial hatcheries. This information would relate 'to different found-
ing individuals, various degrees of inbreeding, and different sélection' potentials.
Once set up, expefimenté would be continued fromn genera‘cion to generation to
. ‘ ) . %

obtain continuous information on the presumed 11:mits_ of improvement by
Selectzive breeding. There would also be test hybridizations of selected lines
for superior z;rnarket oysters. Such mass selection experiments with random
Brecding controls would sexrve as a continuous source of information to indusﬁry,
provide scientific data on the oyster, and at the same time be a very visible
demonstration of science at work for the fishery industry.

(b) Criterion for Task termination in toto would be accumulation of

suflicient information on all the parameters involved in scientifically based

o
B
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sclective breeding o that industry can be advised on their breeding problemsg

without having to resort to new rescarch exceptin limited instances; also
<

enough info rmation on selective breeding of shellfish for industry to plan
more knowledgeably their own new breeding programs. This should take
about 10 years with important milestones reached every other year on the
average along the way. Advisory work'lbased on the information developed

and demonstrations could continue for years past termination of most of

the experimental work on this Specific Task Cutput. -

n and inbreeding demonstrations for industry

O

so fundamental genetic information on results

f—

Z. .Information
application; a
of inbreecing - mostly oysters; other shellfish.

g, both severe and rapid and mild and slow, of several

—
o
S
bt
s}
o
H
¢}
0]
EJ

o}

lines would be conducted for various purposes. One of these would be to
estirnate how well shelliish that are natural outbreeders can tolerate in-
breeding; how severe and what form inbreeding depression takes in pelecypod
. . - . ¥ . g

molluscs. Another purpose would be to appraise for industry the feasibility
of producing superior hatchery lines by intensive inbreeding followed by
cross-breeding of select inbred strains. Finally, inbreeding should result
in the "surfacing' of genes useful in basic work and as genetic tags for othexr

Also, it would make possible an in-depth study of cross-

applied research.
incompatibility genes which can determine the level of crossability in hatchery

bred animals, and between different populations and species.
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(b) Criterion for Task termination should be sufficient information to

5

evaluate for industry the uscflulness and cost of inbreeding programs for

eventual production of hybrids between inbred lines for market. This should

take about seven years to combplete, but benefits will accrue along the way.

Advisory work based on the information developed, and demonstrations could

-

continue for years past termination of the experimental part of this Specific

Task Cutput. - , ‘ -

3. ‘Information on and demonstrations of the results of within

species hybridization of natural oyster populations - mostly

oysters; other shellfish

{a) Different geographic populations of oysters within any one specics

Trresel syt s A JE" R 1y £
lZzed wWitn e angiaer, tihen t

A
i

ja N

ki

would be collected and test 11?—1 ri
perimentally or field-tested for specific uses. The purpose Of this would be
ch€ combinavtion of particular traits in the hybrid that could result in superior
hybrid types for re-stocking on wild beds or growing for aq%acu?{ture, This
could include hybrids with increased environmental range 61‘ adaptabih"r.y,
hybrids that will thrive better under stress of heavy pollution, particularly
the larval phase, because of heterosis. Also, these hybrids would serve as
seed stock for mass selection programs in which it was deemed best or was
necessary to include an assortment of genes from a wide area, as for example
genes for discase resistance. As the applied aspects of this program develeop,
it can be expected that considerable basic' genetic information on different wild

populations would be uncovered of practical use in other aspects of the genctics

program.
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(b} Criterion folr Task termination in six years should be the develop-
ment of sufficicnt information to advise industry on value of hybrid crosses
of wild stocks in hzatchery breeding programs, also to advise managers of
the wild resource about use of such hybrids on natural beds. Demonstrations
and limited information would be presented before the six years ended. Ad-

y

ot

visory work based on the information developed, and demonstrations could

continue for years past termination of the experimental part of this Specific

Task Cutput.

4, Informati
bl

(a) Inter-soecies 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. Commerzrcial and non-commezrcial 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 wouid be in backcrossing
programs With the favored prevalent comrnercial type. Backcrossing would
lead to the incorporation of desirable genes {as for example resistance to
larval diseases) from a generally less desirable non-commercial or un-
adapted species into the popular commercial type. The possibility even

cannot be excluded that some Yy hybrid would itselfl be a superior market
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type under many civeumstanrces, Some smill amounts of especially difficult-
to~come-by hybrid sccd migM be distributed to industry for experimental
Purposes.,

(’b)' Criterion for Task accomplishment - par in six years, another
projecting two years past this - should be the development of commezcially

practical methods to achieve wide species hybridization which cannot occur

under normal conditioﬁs of laboratory or hatchery fertilization; the testing
of a large enough nﬁmber of hybrid cr}mbinz;f:ions to get a g‘ood e11oug}1 eval-
uation of such hybrid usefulness; demonstration of the rolev of wide hybrids
as one step in a l'la.tchery program involving backcrosses of I, hy‘bfids to

local types with selection; the production of some initial hard-i{c-come=-b
seed for industry. Advisory work and demonstrations could continue for
vea 1% aftevr experimental portion of this Specific Task:Output is completed.

5. Studies on experimental mutation breeding as applicable to

unique problems of shellfish breeding -~ mostly oysters;
cther shellfish

(a) Evaluation of the usefulness for applied breeding programs of
inducing mutations in shellfish by ionizing radiation and recognized chemical
mutagens. At the same time d(evelop a ba.‘sic'understanding of mutations in
these groups. Preserve any basically useful genetic markers that are in-
duced. (Also use radiation as a means of inducing parthenogenesis by
induction of lethal mutations in sperm.) While this is a more radical approach
than the ones just listed above, it is justified by the primitive nature of shell-
{fish, their enornmous fecundity, and paucity of casily handled markexr genes.
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Also, a very rapid domestication of the oysu,;r in the genetic seuse could
probably well utilize genes readily available now in these specics only
through mutation. For example, a mutation expressing itself in some
aspect of larval mo rp};_ology or physiology might broaden the spectrum of

micro-~algae on which fastidious larvae must be fed in commercial hatcheries.

A\
]

(Such an approach - induced mutagenesis - has broad public and scientific

visibility.)

{b) Criterion for the termination of tlus Task will be sufficient know-
ledge to evaluate mutation breeding as an appreach to rapid dormestication of
wild shellfish for intensive, artificial culture; isolation of some induced

mutations for commercial use and for basic research, Task should be com-

pleted four additional years after the FY 76. Advisory work and demonstrations

could continue for years after this Specific Task Output is terminated.

6. Cryopreservation of male and fermale gametes of shellfish

&

{a) 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.
(b} Criterion for Task accomplishrment in five years would be sufficient
information to conclude whether such methods arc at the present state of the

science of cryopreservation feasible for cornmercial use.

(7757
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7. Conscrvation of important wild vence pools of shellfish {or
i = i

futere commercial use

(@) First the more important gene pu-ols needing conservvation would
be identified in parvt from results of selection experiments, studies of hybrids
between different geogra.phicb populations within a species, and of inter-
species hybrids. Conservation would ba by information disseminated to
those responsi‘éle for‘ the wild resources;w}nsfy active collection and breeding
of specimen gréups_; 1aét1y possibly by .cryoiﬁresr—:rvaﬁon methods.,

(b} Criterion for Task termination some time after eight years would
be either the accémplﬁshmcnt of the goalAs stated in {a) above, or the handing

over of this responsibility to the states, private industry or other agencies.

32. Benefits:

Thisk Task will develop the kind of genetic informat'ion‘ NMEFS needs to
answer the specific questions industry poses concerning the development of
timir 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 breed-~
ing in advance of industry's request for such., Special gene pools conserved
H

in NMFS laboratorics 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 would be possible with increased

knowledge of the genctic potential of diffcrent wild shellfish populations.
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As well as aid in future hatchery production, the information gained from
the Task can so be applied by commercial shelliish growers, NMFS, and
other Federal agencies and state agencies in managing and protecting

economically valuable shellfish resources.

‘33, Activities Plans;

v
\
2

Methods employed will be those standard for mass selection programs,

selection in two directions with randomly breceding contrel. Attention to

population size, inbreeding intensity and selection intensity; computations

_of selection progress by standard genetic methods. Inbreeding by full-sib
croéses, and in S_T‘_"..a.ll closed populétions. Also by indﬁced parthenogenésis
by radiation followed by experimental doubling of chromosome num‘ber‘.s.
Hybridization, by necessity, by large numbers of single crosses. Some re-
search on fertilization inhibition as a means of obtaining large-scale mass
hybridizations., Experimental work aimed at forcing otherwise incompatible '

inter~species crosses. DBackcrosses 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 alkyla.ting agents. Some work on cryo?reservation of live
gametes as a means of facilitating genetic progress. Cytogenetics to be em-
ployed in appraising cross results, as in internspecieé hybrids and intense
inbreceding and stc:ilityv cifects. Species, mostly oysters; also some other

shelifish, possibly other fish as program evolves.

e
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34, Milestones:

1. Pe rigdi c (about yearly) dg:volupm ent of experimental information
on the following of use to industry l'cgardin'g their hatchery selection; herit-
ability estimates; duration of response to sclection; inbreeding in éelection;
hybridization of selected lines for market. |

3

Z. Demonstrations of 2-way model selection expériments.

3. Regular (upon request) dissemination of information regarding
effects of inbreeding in priyate selection programs in commezrcial haf;chgz ries.

4, Dissemination to industry of experimental information regarding.
radical inbreeding followed by hybridizaﬁbn; evaluation of usefulness of such
aé a commercial technique for shellfish,

5. Demonstrations of inbreeding and hybridization of inbreds.

6. Demonstration.of results of hybridization of different geoéraljlﬁc
populations; dissernination of information on and usefulness of tq industry.

7. Production of wide hybrid seed for industry; demonstr;tion of;
dissemination of information on and usefulness of.

8. Isolation of beneficial mutations induced by ionizing radiation and
chemical mutagens.

9. Demonstration to industry of use of mutation breeding; dissemi- .

nation to industry of information on and usefulness of.

e
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11. Development of commercially suitable methods for cryopresecr-
vation of shellfish male and female gametes.
12. Several separate instances of successful conservation of impo rtant

wild gene pools for future commercial use.

35. Impact of Task Augmentation? \
= -
N/A
36. Back-up Documentation, Legislative Program and Environmental Impact:

(2} 1. NOAA Aquaculture Survey, 1972. Report to Participahts.
Mardela Co rpo ration, Burlingame,' Califorrnia.
2. Oyster genetics and future role of genetics in aquacultureb-- a
manus c%.‘ipt by A. Longwell to appear in Malacological Review in January 1974.
3. The genetic system and breeding potential of the commercial
American oyster - A review by A. Longwell and S, Stiles which appeared in

Endeavour, 29 (107): May 1970. ' C,

4. Some impressions regarding genetics and the fisheries of Japan -
a manuscript by A. Longwell - to be published in a NMFS Circular as part of
the Proceedings of the Fivst US/Japan Aquaculture Panel of the Natural Re-
sources Council, Tokyo, Japan, Nove‘mbe‘r 1971,

5. Oyster Genetics: Rescarch and ‘coz'nrnercial application. Review

by A. Longwell and S. Stiles. Proc. Conf. Shellfish Culture. Selden, Long

Island, April 1968, p, 91.-104,
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6. FAO Fisheries Report No. 119, Report of the first meeting

FAO ad hoc working party on genetic selection and the conscrvation of genetic

resources of fish. Rome, Italy, December 7-10, 1972; Food and Agriculture
Organization of the United Nations, Rome.
{b) Some gendlc rescarch is being supported by Sea Grant in a few
" AY
j

state universities, and hopefully more will be stimulated. No conflicts are

envisaged as the pre‘;ent stage of so little knowledge necessitates so much

~work., Also NMFS programs can afford the continuity and provide the essen~

tial contact with ]ﬂ&llbtl'y that other programs by their nature will not be able
ito guarantee to the same extent.
(c) N/A

{d) This Task will have no adverse impact on the environment.
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3. TA‘SK N‘Hiﬂr_R 6. TASK TITLE

2826 . Aguaculture - Nutrition of Molluscs
WORGANIZATION CCDE 8. ORGANIZAYTION TITLE (Responsible for execution of this task) 9. PRINCIPLE LLOCATION
F33000 Aquaculture Investigations v ity state
4 Milford Lab. Conn.
0BJECT CLASS w| CURRENT YEARFY 19 ! BUDGET YEARFY 1975 | BUDGET YEAR +1 FY 19/ 1
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30, Statement of Need:

Population pressures on land food resources and demands for more varied diets
indicate that in the nsar future there will be an increasing need of foods that originate in
aquatic environmenis. Aquaculiure is an ancient prcu':ﬁce that can expond these food st~
plies but its potential for the culture of marine and brackish water species has remained
largely uni‘czppéd. Present efforts in the area of molluscan equaculture have been developed
along the lines suggested by the past work of NMFS and are begining to be commercially
profitable. Many problems still remains to be explored, A fundamental problem area that
needs solution for the success of aquaculture is that of understanding nutritional requirements
of the cultured species and the methodology by which to supply this required nutrition, Com-
merical operators consistently urga that priority emphiasis be placed on this problem, (see
Mardela Report). Although the cultivation of phyroplankton foods has reached an uécep%able
level of productivity many improvements are still possible and éou!d present an immediate
benefit to the indusiry while the "ideal" food source is being sought. Many commerical
enterprises are of the belief that the most ideal food would be an "artificial foed.” The term
has not been properly defined, but what is implied is a hatchery food that can be assembled
from natural or syh etic ingredients., Allied to the basic solution of this probigm are oﬂ*xef,
factors such as cost, appropriate engineering of feeding systems, relative pz oductivity as
compared to living foods, acceptability of different stages of the life cycle, and the danger
of introducing diseases,

The intent of this fask is to conduct research on the chemical and bph,ysicd require~

ments of marine phytoplankion in order to develop information on methods by which to obtain

the greatest productivity of phytoplankion food erganisms in culture. The nuiritional

(1$y)
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requirements of molluses ot different stages of the life cycle will also need to be investigated

in order fo determine how iney can best be fulfilled and if a synthetic diet can be satisfactory,

3l. Task Ouiputs (Sp@c'r c):

~

(@) 1. Maintznance of stock culture collection, purify strains, and operation of

mass cultivation of algae as food for invertebrates.. As this is basically a service function

o
y
4

this phase of the Task wiii'aperai‘e continually.

2. Develop 1'echniques for harvesting, storing and preserving large quantities
of phy;&oimkion which will be useful for aquaculture purposes.

3.. Corﬁinue studies in nutrition and physiology of phytoplankton relative to
algae growth productivity.

4. Develop critical methods for the study of food preferences and uptake of
uiga.e and other foods by molluses in aquaculiure at different stages of the life cycle

5. Initiafe studies on the effects of algal nuirition on cell composition and
the conse quent result on utilization as food by molluses.,

6. Study food uptake and utilization of syn%heﬂc‘ nutritional formulations,

(b) 1.- Refers to 3l:a) . ubove, These studies will be conducted for the

duration of the task.

2, Refers to 3lia) 2. above., These studies will continue for 3-5 years,
Criterion for fask termination will be the development of methods for the efficient harvesting

and long term storage of phytoplonkton foods without loss of efficiency in utilization,

(1357
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3. Refers to 3lia) 3. above. This task will continue for 8~10 years, Criterion

i

for task termination will be the collection of sufficient information on nutrition and physiology

S

of phytoplankton food chain species to provide the highest reliability and cost efficiency of

phytoplankion cultivation.

1 - - > . '~ =
4. Refers to 3lia) <4, cbove, This task will continue for 5-8 years. Criterion

for task termination will be the completion of studies on methods for critical evaluation of

food preferences in commercially valuable species at different stages in the life cycle,

5. Refers to 3h:a) 5. above. This task will continue for 8-10 years. Termi-
nation of task will be dictated by scientific results of experimentation to determine if molluscs

growth can be influenced by conirolling the nuirition of the phyteplankton food sources,
6. Refers to 2lia) 4. above. This task will continue for 8-10 vears, Criterin

for termination will be determined by experiment evidence that a synthetic formuiation can

or cannot provide nutritional support to molluscs in small scale and then large scale culture,

32. _Beneﬁfs_:
[. The information gained from this task will be used by cc;mmex‘fcqi shellfish
growers as well as. NMFS and other State and Federal agencies who are working in aquaculture
and consider solution of nutritional problems of first priority to the success of their projects,
2. The commerical shellfish industry will be vpori‘?cu!ar%y affected since they will
have a source from which to draw upon for phytoplankton food cultures, information on the
best methods of cultivation, and latest developmants in studies of synthetic diets.

3. The knowlec ge gained from these studies will better allow us to understand and

assess the dependency of marine fish and shellfish populations on phytoplankion food chain

[146)




organisms thus giving some insight info the cause of phytoplankton as well s Fishery

population fluctuations,

4, Support life studies and aquaculiure problems world wide. Resource mancge-

g .
“ment, Knowledge,
7 © 33, Activities Plan:
ik 7 .,
This task will utilize basic methods for'studying the nuirition and physielogy of
- marine phytoplankton food chain organisms. This information will be applied to the develop-
ment and improvement of existing large scale culture methods, Methods for efficient harvesting
=]
and for long ferm storage of this product will be sought. Activities will then proceed to
A experiments on replacing the living food with a partially or wholly synthetic food product.

Simultansously a critical system for evaluation the value of nutritional supplements will need

to be developed.

34, N\i!es%or-;ei:

[. Method of harvesting, storing, and preserving phytoplankion foods.

' 2. High yield productivity of phytoplankton food cultures.

d 5, Impoct of Task Augmentation:
35, Imy f Task Augmentatio
S N/A

= 36. Back-up Documentation, Legislative Program and Environmental Impact:

a. NOAA Regional Aquaculture Workshop Proix:;c% "A/a~01, Mardela Corp.

Report.
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b. Informal Report 74 Middle Atlantic Coastal Fisheries Center, NMFS--

fnvestigasion summaries-A summary of research of ongoing programs within the Middle

Atlantic Coastal Fisheries Center,
Related Publications:

A menograph on "Continuous Culture. A method for the production of unicellular

“algal foods® by Dr. R, Ukeles, published in o Handbood of Phycological Methods, J. B.

Stein, Ed,

A monograph on "Cultivation of unicellular aigoe” by Dr. R. Ukeles, to cppear

in a five volume series in marine ecology.
A monograph on Nutritional Requirements in shellfish culture by Dr. R. Ukeles
in Proceedings of the conference on Artificial Propagation of Commerically Valuable

Shellfish,

Ukeles, R, and Davis, H. Mass Culture of Phytoplankton as Foods for Metazoans,

Ukeles, R. and Hidu, H. Dried Unicellular algae as food for larvae of the

hard shell clam, Mercenaria mercenaria.

Ukeles, R. A simple method for the mass culture of marine algae.

Ukeles, R. and Sweeney, B. Influence of trichocysts and other factors on the

feeding of Crassostrea virginica larvae on Monochrysis futheri.

c. N/A

d. This task will have no adverse impact on the environment.
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10, Otatemont of fieed

Increancd exploitation of the nation’s estuaries and coastal zones for
indusirial and residential development and recreational activities has
markhedly roedua areas available foxr the production and harvest of

shoand shellfish, More efficient and effective means to enhance U.S.
must be found. Agquaculture methods regquire: 1)

seafoud production w
an adeunte supply of Gcnegically desirable brood stocks; 2} methods to
increase larval survival and normal development; 3) methods to promote
owth., Discase is often a limiting factor to successful agua-

vapld gr
With increasing interest in aquaculture, where

culture operations,
populations reach maximum density and the transfer of susceptible stocks
{as eyas, larvae, txy, fingerlings) becomes a routine procedure, it is
necossary to conduct sclentific studies on the role of disease so that

Ve

its offects can be glaventﬂdf minimized, or elimated.

The successfuly application of disease research to the intensive

propagation of fish and shellfish in controlled environments would increas
industrial initiatives for commerclal aguaculture. A program cf disease
rescarch would invelve: 1) the developmsnt and im;ie entatlon of a research
program for disease prevention and control, particularly in hatchery and
nursery systems; 2) the development and implementation of an inspection
systemn for routine diagnosis and identification of infectious agents; 3)
rdisciplinary research projects in collaboration with
ities, State, and Federal agencies and other research
institutions; 4) legislation p~ovl01ng a favorable climate for aguaculture
zess rch; e.qg., sns NCAA appreopriations, "coastal zone legislation,”
focean dumping act,® and fish dl%OuSQ Je islation, thus leading to

ontracts and inte
ndustry, univers

H-\'} 4

“coordinated programs with other NOAR elements such as Sea CGrant and Federal

Aid (88-309) projects. Information generated would be disseminated to all
user groups and. others interested in aguaculture operations, particularly
industry, state, and scme university laboratories who cannot, do the. work
themselves.

31. 7Task Outputs

~

Successful implementation of this task and consequent productivity
therefrom will permit us to serve as a national and international
clearing house and disseminator of technical information on disease
control in aguaculture systems, including estabklishment of disease
registries and publication of manuals, bulletins, brochures on

diseases encountered in aquaculture and methods for disease control

and prevention. It will permit us to intcgrate 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.

&

(192)
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b, Research productivity and termination of task elements will be
mecasured through successful operation of agquaculture programs
of cooperating units and through communication of results in the

gcientific literature and in industry publications.

32. Benefits

Task outputs would substantially benefit those user groups whose success
in various aquaculture operations are precluded because of problems
related to discase. Examples are: inability to bring molluscan species
through larval and juvenile stages on a mass scale to a point where they
can be transplanted successfuly; spread of diseases through indiscriminate
transfer of animals for farning or for use as brood stocks which may
haxbor infecticus agents; inability to recognize signs of stress conditions
or the presence of infectious disease entities in the environment in which
the animals are grown and inability to distinguish these crganisms from
innocuous ones; lack of reliable, cobjective, readily usable information
for solving problems in disease related molluscan agnaculture.

33. Activities Plan

As far as possible, research will supplement ongoing Pathobiology
Investigations now dealing primarily with diseases of wild fish and shell-
fish. Research emphasis first will focus on infectious diseases and
pathology of larvae and juveniles of selected shellfish species produced
under controlled hatchery systems. Subsequently, diseasss occurring in
nursery systems and in adult and reproducing populations, both foreign
and domestic, will be studied. Field and laboratory experiments will be
implemented to test hypotheses on disease control and to test fishery
management practices as they apply to various phases of aguaculture
operations. Techniques will be developed to: 1) monitor, isolate,
identify, culture, and diagnose micropathogen presence; 2) determine the
mechanisms of micropathogen transmission, penetration, infectivity, host
specificity; 3) qualitatively and quantitatively measure micropathogen
activity and host responses via biochemical, cytological, physiological,
immunological, and biophysical studies. .

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

34, ifilestones

1. Disease abatement in commercial hatchery and nursery marine
aguaculture systems.

2 Preservation and effective management of living resources through
prevention and spread of diseases in aquaculture and farming
operations.
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3. Direct application of research fim jng to international
wgotiations and interstate relations

ignificant contributions to the fund of knowledge in the
direct study of disease processes in polkilotherms or indirectly
a els in studies of disease mechanisms in aquatic and
terrestrial homeotherns.

Augmentation

[
o
o
iy
O
=
3
]
et
5

Ty

This TDP represents a rmodified submission in which funds for

Y 74~75 are to be reprogrammed. Specmrlc actions for FY 74
include reprogramming part of the current Comparative Pathobiology
task at Oxford to the control of aguacullure diseases. The total
FY 74 funding for this task is 161.7K. Of this 25.0K and 1/2 man
vear will be reprogrammed beginning January 1, 1974. This will
cbviously reduce the amount of activity and output for Comparative
Pathobiology Investigation. -

2. FY 75 (BY)
Specific reprogramming action for FY 75 include the same proportion
of fund and personnel repr Q;rﬁmmﬂd the previous vear; i.e., 50K and

man year The Comparati Pathobioclogy Investigation will decrease
corre Jgondlugiy in terms of iunu&, perscnnel, and cutput. It is
anticipated that an increase of 75K will be granted for this task
with the addition of 1 new celllnq

fd

3. FY 76 (BY + 1)

The above will maintain but will now be part of the base for this
task, An additional 100K increase for this task is anticipated

along with 3 new ceilings.

Back-up Documentation

1. Shellfish Institute of North America - rescluticn to reactivate
molluscan aquaculture studies - genetics, disecase, nutrition.

2. HMardela Corporation report to NOAA - includes NMFS needs to
study melluscan aquaculture - disease, nutrition, genetics.

(194)




b, Related tasks - none on diseases
!
i Inhouse (NMFS) aquaculture (hatcheries, nurseries)
Center, Milford, Conn. -~ Oxford to do cooperative dissase studies
Sca Grant~University of Delaware - Ozford to do cooperative disease studl
88/309/Federal Aid-State of Maryland - Oxfeord to do cooperative disecase
studies.
B ¢, Legislation no required
1
d. No environmental impact statement needed.
i
~
5
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30, Statement of Need:

As the world demand for food, including that fromm 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 little control., A new approach to fish and shellfish production which

1
o

will supplement the wild harvest must be developed. The most promising

appears to be aquaculture - the rearing of aquatic animals for human con-

~sumption under the complete control of the culturist. To be successful, the

life history of the species being considered for commercial culture must be
completely understood and the physiological, nutritional and ecological re-

Hed
iied.

19}

Q
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development determined and sati

y
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]

o

The intent of this Task is to develop laboratory techniques for main-
taining and spawning cornmercially valuable and potentially valuable marine
molluscs and rearing théii‘ embryos, larvae and juveniles in Ehe laboratory.
These investigations will be directed toward the de“felopm ent of aquaculture
systems.

The most dependable, year-round culture systems that now exisf are

for several species of oysters and the hard clam, Mcrcenaria mercenaria;

but even with these species, there are aspects of their early life history,
such as nutritional requirements and susceptibility to disecase, that are not

fully understood.  With other species sach as the bay scallop, much more

life history work is nceded.
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. Task Qutputs (Snecific):
: I

{a) Determine the reproductive habits and carly development of com-
mercially or p(‘g)fezltially cormmmercially valuable marine molluses. These
studies will continue for 8-10 yc—:z;rs, Criteria for Task termination is
comnplete familiarity with the reproductive mechanics and developmental

3
. P . . B
stages of marine molluscs of commenrcial or potential commercial value.

(b} To create in the L’.abératory environments in which varicus marine
molluscs can be spawned and their ém}:;ryos,wlarvae and juveniles reared in
good health. These studies will continue for 8-10 years. Criteria for Task '
termination will bc such time:whcn techniques for accomplishing the success~
ful culture of a variety of marine molluscs have been developed.

{c) Study discase problems associated with holding and rearing marine
molluscs in the Milford Laboratory hatchery. Monitor water quality to cor-
relate changes with incidences of disease cozldj.tioﬁs, These Etudies will
continue for 8~10 years. Criteria for Task termination is the developrment
of laboratory and commercial scale water quality control techz-iquesr to reduce
the chance for hatche vy disease.

() Identify marine mollusc pathogené found in laboratory and commer=~
cial hatche.ries, control disease by using appropriate trecatment methods and .
monitor pqthogen control to prevent dcvclopmvcnt of treatment-resistant species.

These studics will continue for 8-10 vears, Criteria for Task termination is
J

the control of discase in artificially cultured bivalve molluscs.

(200)
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mollusc pathogens.

5 A : LA A
YIS OrH IO AN A

(¢) Determine microbial changes in the natural scawater supply related
to the degradation of the mavine envi ronmozﬁt by pollution. Test these micro-
vrganisms to assess their potential pathogencsis on mollusc larvae and adults.
These studies will continue for 8;10 vears concurrently with (a) and (b) above.

Criterin for Task termination 1s the identification and control of undescribed

32. Benefits:
The information obtained from this Task will be of direct benefit to the

development of aquaculture in general in the United States and to molluscan

aquaculture in particular. Life history data will be useful in the management

T
N

of wild stocks of the species involved and will be an aid‘ to the nationwide NMFS
effort to protect our living marine resources.

The knowledge gained from these experiments will allow us to improve
vields of hatchery reared molluscs by eliminating disease incidence which ‘
reduces that yield. We will recommend disinfection techniq&es to the shellfish
industry in order to prevent hatchery disease from causing severe economic
loés es. The knowledge gained will also have public health significance by
éroviding methods to rear molluscs free of infectious micro-organisms. By
understanding the development of mollusc disease in the laboratory and com-

mercial hatchery, we will learn more about life cycles and control of disease

in the wild.
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~the identification and culture of marine pathogenic microorganisms. As re-

Page 77 of (/
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Activities Plan:

[WS)
O3]

Standard mcethods avallable at this laboratory and in the literature which
have proven successful for culturing the oyster and the hard clam will be used
in.attempts to develop hatche ry.cul’mre methods for other bivalve species of
known or potential commercial value, Because each species has certain unigue

3
requirernents, these methods will have to be modified or new technical approache
developed. Attempts will be made in 1ogic-7;11 sequence {(inducing gametogenesis,
spawning the adults, reé ring th.e larval sfages; growing the post-set stage im-
mediately after metamorphosis and finally growing the juveniles to market size)
to adapt proven techniques to the culture of new aquaculture candidates, modi-

fying these techniques when necessary.

Standard methods dervived [rom the scientific literature will be used in

bqui red, ﬁl@dificbations of these generally accepted rne‘ch.ods wi?l be employed to
increase accuracy and interpretation of results. Specifically, in controlling
pathogens in secawater different methods of disinfection will be tested such as
ozone gas, chlorine gas, antibiotics, and ultrafiltration. Seawater quality w;"dl
be monitored by trace metal analysis, vitamin assays, and organic matter tests.

In conjunction, genetic, biochemical, and physiological analysis will determine

any adverse effects such treated water may have over long-term use.
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34. I\iilcstome a2

Development of a method for rearing all stages of the surf clam in the

laboratory leading to the production of a small "bite~sizc' specialty product
on a commercial scale in a hatchery.
Development of a method for rearing all stages of the bay scallop

through to market size in laboratory andfield environments.

Development of a flow-through culture system for rearing the early free-

swimming stages of bivalves. This should be a significant improvement over
standing~water systems which involve much labor and the biological uncer-
tainties of rearing living animals in stagnant watexr.
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tion and centrol of certain mari
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Identif
molluscan aquaculture.
- Determination of the relation of stress and water quality 511 the causes
of mollusc hatchery disease.

¥

Development of an immune system for shellfish in order to reduce the
incidence of disease.

35, Impact of Task Augmentation:

N/A

W
(o)

Back-up Documentation, Legislative Program and Environmental Impact
(a) Informal Report No. 4 - Middle Atlantic Coastal» Fisheries Center,
NMI'S - Investigation Summaries.
Report of the Mardela Corporation, January 1973,

Sea Grant studies on vearing of marine organisims at nuwme rous
s

VA NP

e

NN S B A

e

R PR TN AT XY PRI



Page Y of <

Principal Discases of Marine ¥Fish and Shelifish, 1970, C. J.
Sindermann, od., Academic Press, New York.
Ta Sca Grant sponsoring related rescarch.

{(b) No related NMIS Tasks.

(¢) N/A

() This Taslk will have no adversc impact on the environment.
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30 — STATEMENT O NEED

Fish populations of the Middle Atlantic Bight have been subjected to
encroachment of massive foreign Lleets offshore, increased U. S. commercial
and sport fisheries inshore, and reduction in quality and arca of suitable

spawning and nurscry grounds. These forces have combined with natural
fluctuations, in varying proportions, to jeoparvdize ocur coastal fishery

resources to the extent that somoe ave 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.
State, industry, sportsmen) and international (i.e. ICNAT, bL]aferd7s)
mapagement policices. We are not in:a position to d(t“?ﬂ]nv recruiltment,
optinum levels of exploitation, or the impact of long-terwm natural fluc-
tuations and man-made changes in the environment upon our fishery resources.
The scientific and technical base needed to properly manage our ceastal
fisheries and to encourage industrial initiatives will incorporate the
understanding of basic b‘OIO“JCH] compolients that make up the life history
patterns of the several species. 1t is 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

yvield of important marine resources.

31. - TASK OUTPUTS

1) The life history studies program will provide input material
relevant to growth rates, age composition, spawning seasons,
fecundity, migrations, food and feceding habits, and other
factors affectlng the abundawcp and distribution of important
commercial and sport fish. Such studies of the life hlotory
of fish are essential for the development of population models
which will lead to better predictions of future abundance and
as a basis for sound management decisions. :

2) Establish means to identify geographic races or unit stocks
of those species that contribute to the commercial and sport
fisheries. These stocks may differ in distribution, growth,
fecundity, and survival. Accurate assessment and management
of those species where separate coastal units exist must be
based on a knowledge of Lhelr stock structure. The task
initially will:

a) Contribute lifc history data (i.e. 1ength -~age,
length-weight) in cooperation with NEFC and
contracting State agencies to a common input
program which will ineorporate material from
Block Island to Cape Canaveral. '

(ﬁd)é/
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b)Y Provide analyses of materials collected during
cruizes or by means of port =ampling to population
k -
dynamics group. These inputs will dnitially
provide a data base and subsequently improve
the accuracy of biometric models of population
structure.

¢) DProvide outputs from the life hJ story data bank
to varions users, including industry, sportsmon,
population and environmental analysts, other NMLS
research groups, and management and regulatory
bodies. ‘
)
B
d) Be prepared to furnish or synthesize data pertinent
to man-induced impact on the environment.

32 ~ BENEFITS . ‘ -

The long-range benefit of this task will be the ability to provide, on a
regular and timely basis, life history information essential for assessment
oredictions and management policies pertinent to selected middle Atlantic

coastal sport and commercial species.

Uaing standard collecting and analyses LfOCidurvS= over enough vears, 117
enable valic comparison of normal fluctuations pDlelC fish population

m the normal attributed to the impact of natural or

(“)

and variations fr
man-mnade stresses.

Information collected will, upon request, be made available to State,
Federal, or international un;Ls in charge of management rncormﬂnaat1onss

Upon request, additional J(E( history materials will be collected and
forwarded to colleagues in other investigations, State danLlGS, and
universities.

33 -~ ACTIVITIES PLAN

1} Collect life histnry materials pertinent to selected Atlantic
coast sport and commercial species such as drums, flounders,
porg¢ies, sea basses during spring and fall groundfish cruises,
localized monthly cruises, and routine port sampling.

2) Analyze life history materials to determine one or more of
the following:
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FY 74:

1)

st A g1 RS A

a) Age composition and growth rates (analysis of
scales and otoliths).

L) Sexual development, spawning scason, and ftcnndity
{macro- and microscopic gonadal examination).

“

¢) Tood and feeding habits (stomdch content studies]).

conduet stock and racial identification studies of selected
species by means of:

a) Discriminant {Uiutlon "nalysis of morphometric
and meristic variate !

b) Analysis of scale structure pocul;arztlc .

Record all data collected on the appropriate automatic data
processing forms, transfer to0 punch cards, and incorporate
into sorting, listing, and VLUngLlcaL systems.

Retrieve and analyze data for use in technical v
scientific publications, and special problem are
as LIS.

reports,
as, such

: e ffreris e L . -
Ou8 usSCry ZYXoups gucil &g popuilation

gs, NMES research, industry, sportsmen,
c

Retrieve data requested
and environmental analy
management and regulat

Q\(‘

MILESTONES

Develop historical finfish data into ADP formats for inhouse
reports, archiving, and published summary.

Complete collections and ADP processing of data for racial
analysis of flatfish species.

Continue preparation of bluefish compendium contributions.

Included are completion of age, growth, morphometric, and

bibliographic material.

Continue age and growth studies of selected sciaenid species

and initiate special studies on fecundity, food habits, and
racial separatiorn.

[T PR

El A b b
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1) Complete data "cpn“t pertaining to 1968-72 Dolphin and
Delavare 11 cruisces.

2) Complete stock and racial studies of three species of

flatfish (Paralichthvs dentatus, P. albigutta, P. lethostigma).

3) Continue preparation of bluefish compendium contributions.
4) Continue studies of selected sciaenid species.
FY 76:

1) Gomplete blueflish compendium.
2} GComplete life history syn ses for five species of the
drum family (SCluPledt}A include age composition,
¢growth rates, spawning se doOPS, iocund;ty, food and feeding
“habits, and ic dentification oi stock and/or racial units.

~ IMPACT OF TASK AUGMENTATION

35
1) €Y —— no increases anticipated.
BY -~ no increases anticipated.

jaNeg
N~ N

BY + L FY 76 —- With increased funding, be prepar red to furnzsh
data reports to or 1eqynLh081ze data appropriately for user
groups e\aluatlng man's impact on sclected areas of the marine
environment,

[S\]

36 —~ BACKUP DOCUMENTATION

Cruise Reports, R/V Dolphin, 1968-71.

P

Cruise Reports, R/V Dolaware 1T, 1971-72.
The b]uofxCh (Pomat

Gy D
S S S

omus saltatrix)., A synoptic review
of its blelu”y Spec. Rept. Director, NMES

L
i

The ‘eanilqh (Cvn oscion resalis). A review of its
biology and present rescarch. Spec. Rept. ASMFC,
1973.

5) Summer benthic fish populations of Sandy Hook Bay,

New Jevsey. {(Draft manuscrint)

6) Tish and hydrographic collections made by the research

vessels Dolphin and Delavare JT during 1968-72 {rom

New York to ilovida. (Dralt manus seript)
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D.

1)

3)
None

None

MACTC
a)
b)
)

Other
a)
b)
c)

South

programs and tasks
Multispecics task
Telhithyoplankton task
Leosystems lnvestigations
NMEPS programs

NIC groundlish survey

MARMAP
AEG
Carolina - MARMAP

S

a
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the marine ?‘w ironmont
7 tional and

, concervation are to be
enlizing these goals is to increase
ability to realistically p*f@:’iict detri-
<l I‘iAk.J:.”i”C specios bofore the fact

Ay o S T N
vhich alto

10 se]cc

habits of scoe fish do ot rcafi]] v allow tb“lt

specles to Lo studied in the field, it is po:ssn..l e to campr chensively
examine, in the laboratory, selected bohaviors c ‘ SUrvival
of the fi I Information of this kind can be analyzed arx lntexprpted

rol habits and reguir . species, and
can tho inforration from which we can predict the
impact of a var cu}_;: Prwl_:f:omt—ental alteration on a spedies, Further,
through the ecticn of spacific quantifisble behaviors of an animal,

to further

1 DD x,.l.ll

-~

eR

the effcct 1 levels of potentially detrimental stresses can be
measured. information can subsequently be cxtrah ola to pred lict
the impact on, or degree of change within, a given natural commanity.

s

There 18 a
habits and 3::;@::_

information r*mcm":unq the life
TOC1es re;:_olng in enviro s which
rman-induced ¢ srvironmental

nts are deperdient on this kirnd of infor-
dels or predictions ca:mo’f be develooed 1f

4 M 53wy e 1 S qde  Aeln o A i T -y
icient data about the natural 1ife histery of finfish
E

modeling and :U‘”“"‘t
Tih?l'n,_LO;.I, since
there is ins

spacies, In aldition, there is considerable interest in develcoping

e

P U S BPY

N

behavicral baseline maasures of 1c _-m]”v for species used as indicator
rganigms in contaminant testing by a variety of industrial, state and
federal acencies. chavioral mezsures, since they are overt manifes-—
tations of a of integrated intezmal processes, provide an

iavaluable diagnostic teool in all aspects of conteminant research,

TASK QUTPUTS (SPECTIFIC) o

R holand 4

) Laboratory studies will quantizatively measure sccial interactions

(e.qg,, schcoling rfﬂffﬂ:ﬂ‘mcs) ard fesding of juvenile mullet and blue-

fish to establish normal L/«ESG_LJ.EC data.  Significant departures Ircam
when a selected envirormmental stress such as
s ed, rull irdicate the sensitivity of the fish
o e » tvpes of behavicrs selected reflect the
natural l.iff~ ha@its of the animal, it is poss ible to determine u.r,,i
predict vhat effect any change or alteraticn in behavior resulting

from the stress may have on a natural population.
b) Termination of laboratory studies for these speciles will occur

whon the effects of tenperature on fesding and schooling are

determined,

ok, L6 . e

DO e

T

Bl b I RN+
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vy bonefits of the -m--": will boo
finitive crit

The prim
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ture on SO i
thore is a potar
quidelines can L df“-'“]c o e w
Lnlefa“ﬁ = limdts tho ultinate effocts

D
In addition to thesz guidelin

wtial oo e 1:@1 ovoerlonds

el

devalozrent of e
ia aoulb the effect of
that reside
From this

>3 in J'mm nm.u\g the wode of ac,u.on,,
plied envirom: "*:ﬁ‘:d
5, pr;.n::lplws can be established

rtant Juvon I naring c;;"\r‘:joz-; aroas in which

S't:re SECE,

describe the relationship hetwson biclogical processes and ‘ti“c-’
expression and will be applicable to a wide

The nead for such guidelines and principles
Za n of a workshop on Rehas ]
the Harine '?:cm.uj ogical
red by the princ 1 investigator of

rc _@rCa\N T ,_}j“ orww\y-al

spectrum of marine sh species.
emplified by the ov‘cﬂnj:"
romeental Stress
The program is tf) be

& a‘r:tlclp

es. ’r\ﬁ results

deral agencies, indus

of the \1“’-;*1 will stbsegquently be published and m.l]
guidelines and recamerdations for their use

ACTIVITIES PLIN:

Laboratory Studies,

™ -, <y P
Iaboratory studies con e
T ey + O{: e hile A‘M‘“T*)r\/-:: 1 roone
Loia - [ T DONA L TF M Vol Tt e s
T -~ — r’/\ . -~ - v
these behaviors ave affected by tenperature,

vhich
ovrari

.,
Tt

In the exverimental procedure a single fish
is allcwed visuad contzct with T
tanks, althouch it is *?14 :ic,alw separat
of a. Ll o*‘mr seng%c;;fy i, i

s Of b.anmrlor Lh-c‘z
limity. Quanti taL ve measures

ct’atm:o and sa
fish as it res

sl

:mg proc edure

rducted under controlled cor‘di\,ions Will Cﬂn‘cs::r

an 180-1liter
surrounded Lv
rﬁ' J, saycstem

U}

LO lf)

e regime

central tank
the adjacent

71 then and hence is deprived
zse of the study will
Cl.s.th'!S Qf light, temp—

e on a suglﬂ
Lnt species group

located in the
sh in one of

Tonds to its species mates or to a d_L

-.I'C\

in an adjacent tank., Data of this kind aff

mation on the strength of the notivation of f

cific fswmlmv infor-
ate during

=

short ard long term exnosures, and can be Lvui:ﬂ Y Cﬁ'm'v"ccz to any devia
in the nomual schooling responses cccurring during per

ricds of induced stress.:

Yeeding behavior is also tested in the same evperimental apparatus and
cuantitative measurceronts arve made on tne rexdine
feeding rotivation of test fich, which again are recco

from thoir enccies matos.  Threough this sy

Lo l{mi ard long term
g only visual cucs
an L\:‘,"LIVCLS Ak yd

EuTTeerY

v of Lo )LJ r(‘j,

cuantification of nomeal feading ! ‘cmn'wo; &111 Provic
detect chonces in fecding rotivation and in }(}L(‘”ltla]

Y

caused i crature.,
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<d rmullet

Jmfeu'ﬁ le q ygalela a‘:ut;m_ of hm‘ﬂy

sozial ¢ , fich, S o)

SCADOl”" and feoding responocs ander stable o :;L corditions.
" - oy o A e e o 3 1 LI e —
Additicnal tosts will uLlll o Juvenile Dlu’ is s saltatriy).

DY Activity (FY 75). ‘ .

TO ewamine g;‘(‘)th subtle and gross changes in ating :ref:rf‘nso
tests will be cornd i on f“'”_l-:t to study ffect of rapid t
eratures rises to Ix 1 lethal levels., Comcarison o of the
’Wﬂ ts wit ses of juvenile bluefish ed to similax
tarperature rises m]l be made. 4

n the

B

<t

+ 1 Activity (FY 76).

As an extension of the BY orc«:ff:.m, studies will comence to measure
alteraticns in normal feeding behavior in mallet resulting from thermal
stresses.,

PITESTCNES

& (B 74).

Studies to examine schooling and feeding behaviors in striped mullet
Magil ceshalus, end bluefi A tCmus atriv, under preferred
cordit : i zes to
guantitative social
resnanses i
provide nas T
the effects of tarperature increases ar.fi t:lfn"'ral additions in the
watural envircrment. s

F1OnS or technd 16

3 ],me reasures of
tation of tlm

ey

estaﬁll::.,, 1 normal

P stmiuiy

of studies on the effccts of thermal stress on previocusly

s ling resoonses of mallet will result in a
2nt ingreasze in our understanding of ho ceraturs chonges
not only unt echcoling, but alszo potentially alter or inhibit other
relatea J_ ratterns deperndant on this baslic sterveotyped response,

£.9., I{u.C_.atJ_OIl, reproavction, : .

lr_.l

BY + 1 (Fy 76).

Completicn of studies on feeding success and n

dwring ard following theral stross will p*’f” Al
informaticn and cumwmﬂs to predict the canal
resoord to thomal stresses arnd other poton tia

natural enviroment,
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of the % per year sugyested for planning

36,  BACK-UD DCCUNENTNTICN, IEGTSLATIVE PROCRAM AND IMWIRCINENTAL THMPACT:

: ‘ . ¢ on. L.
Tt discharo? oo 3 Mk M E;oli gci.

3T

A5 i

This CTLLCI“ revicws and evaluates the effects fram thermal dlcChMngS
. on biclegical precessas.

Krenkel, P.A, arnd F.L. Parker (Eds.) 19269, Biolﬂgical aspects of
thermal vollutlon; rrocesdi Varderpilt University Press,
Nashwville, Teamn. 407 p.

This par Lews the various sources of thewxmal pollution and the
= resulting problems in th\, environment.

0lla, B.L., I. The effect of temperaturs on the act;vxt}

Atla quj rﬂCKere? scombrus.,  AEC Repor t (49-7} 30

A This erirects of rapid continual inc 1
<

e e ome teeall . b
Lgnmgn 1s as well as several JLgMuuL

0lla, B.L. : o effect of tew re on the activity of ad
Auﬁinwmc mack T : 29-T7)

Clia, B.L. IIX. The effect

; B.
o of adult atlantic mackerel, Scavker soovbrusg,  Sore Factors to be
day in the Conduct of Fintish Bicassays. AEC Report (49-7)

effects of identical tewperature increases

1 feeding patterns at different
mental study of behavior in light
in bicassay meinocdology.

A.D, Martin, 1974, Daily activity, :

= seascnal occurrence in the tautog, Teautoga :
-h, pull., U"S. 72(1): In press. - -

4 iqdvhﬁaxev lescribes the life habits and environmental rﬂqulnamyns :

] derived frcm servations of the tautcg. :

O0lla, B.L., .M, Eatz, a .8
Lt - . feoding rotivation in the blucfish, Para
= R . 360-362, ' '
This study descrikes the di >5 of the feeding response and
the eficct of proy size on fecding nﬁtlv:tron

studholme, 1970, Prey capture ard
s tormus saltatrix, LCTCL& 197¢C:

"
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n.nL., ¢k,
.x:lg 1_;{_41::'.‘\.7~i o
- controlled lab D:ntcry
1127-1136,
This papor describes activity c:“y"*les, feeding ard swirming patterns

of adult swmer flowdler wunder centrolled lakoratory conditions.,

B.L. and AL, Studholme. 1971 Twe effect of temporature
con the activity of bluzfish, saltatyix L. Biol, E‘uil,
141: 337-349,

This paper doscribes the effects of thermal stress on ac tlv_z_ty,

feeding, and schooling in bluefish.

Oll&; B.L. and A.L. Stl.ldf@ . 1872, Da
Qf activity in the bluefish (P

nd B.L, Olla (Bds.). Behavicr of iarine Ammals: Current Perspec-
tives in Research. Vol, 2. p. 305-325. Plenum Pr ess, New York.
‘Im s paper describes the nommal daily and seasonal activity, feeding
ard schooling behavier of bluefish under controlled laboratory

conditions,

in iLE,’ V&II)I‘

0lla, B.L., R. Wicklund arnd 8. Wilk., 1969, BRshavior of winter

flourder in a natural habitat, Trans., Aver. Fish. Soc. 98: 717-720.
This study de: s field observations of winter flourder activity
and feeding at different times of the day and at different amﬁalem:

taperatures.

Parker, F.L. and P A. Krenkel, 1870. Physical ard engineering
aspects of thernel pouutic n. CRC. Press, Cleveland, Ohio.

Thig paper reports specific demard on agquatic envi ents due to
the increascd cool ing water requirements for koth th egr_mruc:.aeam and
fossil~fueled stezn electric pci:er plants,

$)

Sprague, J.B, 1971, Measurement of pollutant toxicity to fish IIT,
Sublethal effects and "safe" concentrations. Water Research. 1971,
5: 2452606, .

This parer points uvp the needs for changes in bicassay methodology,

‘particularly with respect to incorpcrating hehavioral measures.

Thermal pollution of water. Panel discussicn, Fourteenth Anmaal
Conzarvation Conference, National Wildlife Federaticn, Washington,
D.C., Docarhoar 1867.

This paper is an analyvsis of preblems inrosed upon d}.:fer@nf environ-

mental cormmnities from effects of theomial additions

U. S. Atanic Enercy Conmission, Muclear reoctors ‘mu-lt bx,z_m hu Lt
cor plannad dn the United States as of June 30, 1568, - - '
. 'T'hj_b; study reports the status of thenonuclear poser plants, both
establishaed ad a nticipatad.
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30 - STATIRMENT OF THE NGED

the semicnelosed constal bodics of water which have free
open sea and where seawaler is measurably diluted
and lagoons with

Lstuaries are
connection with tho
with freshwater devived from land drainage. Estuaries
their extensive marsh or wetland shorelines constitute a high percentage
of the uon]"% coasts. Approximately 80 to 90 percent of the Atlantic
and Gulf Mexico coastline consists of estuaries and tidal lagoons.

Unfortunately, our estuarics, especially along the Middle Atlantic Bight,
are steadily being devastated by man's encroachment. Shoreline develop-

ments, drtuuo and £ills, dumping of demestic and industrial wastes, and
duwpznw of millions of gallons of heated water from electric power plants
are just a few examples of some of the impingements that are destroying
these arcas. » -

Functionally, our estuaries are major spawning and nursery grounds for
The estuaries are typically highly
fertile and support la lankton populations necesseé For filter
b le and support la ankton pop ons ne ary fo Lter
feeding organisms oysters and foraﬁa fishes. 1t is,
therefore, urgent that we initiate an intensive assessment of estuarine
J o
fish populations to cvaluate the effects of continuing

many commercial and sport fishes

e

-

finfish and shell
lower water quality on commercial and sport fishing stocks.

Such activity serves State and Federal agencies in providing a data base
obtained with standardized techniques and helps delimit factors affecting
abundance and distribution of renewable estuarine resources, including
effects of man-induced change in the envirvonment. It is of particular
use in developing and eva]uating environmental impact reports.

31 - TASK OUTPUTS

‘ :

The intent of this task is to assess the stocks of important sport and
comnercial species, such as spot, weakfish, winter flounder, dnd crabs;
to obtain pertinent envirvonmental data; and to produce an efficient data
managenent system which will permit quick retrieval and appropriate
statistical analyscs of the data. A large number of species which occur
in coastal and offshore water spend critical periods of their life cycles
in estuarine waters. kor a better understandinw of the population dynamics
of these species, it beocomes imperative to integrate coastal and offshore
studies with cstnarine rescarch. Further, thC e studics will lead to more
intelligent approachos in solving the pLolems which are emerging along
the coastal zone and provide support for the review of Envivonmental
Impact Statements. Finally, the knowledge gained from these studics
will improve our understanding of estuarine systems and the effcets of

nan-made stresses,

Y

T L L U R,



4

1) The proposced task will monitor and ass the finfish and
invertebrate stocks in the major estuaries along the Mid-
Atlantic Dicht, Tong Tsland Sound, Delawore Pay, Chesapeake
Bay, and Iveidico fonnd through contracted vescaveh studies.
Tho task will be a continuous one, in ordey that changes in

available stocks, as a result of fishing, natural disasters
and man—mnde stressas, will be known for effective management.
A NMPS study unit will evaluate estuarine input data and
corrclate them with information Lrom inshore and offshore
research cruises.

2)  Since much of this task is to be accomplished by issuing
contracts with universities and State agencies, parts of
the task could be terminated if contractee falLQ to meet
obligations or there is a reduction of funds. Each
contractee will be required to put -information he has
collected into a common data bank annually. Each contractee
will be required to retrieve and interpret data from the
bank relative to his specific area and relate it te past
history of the area. Each contractee will undertake special
Life hl“tOLV studies on the most important finfish or shell-
fish species of his avea. '

The task serves the needs of conserving estuarine habitat and maximizing
the use for resident stock culture by documenting species, sizes, numbers,
and distribution. Annual variations in availability of juveniles provide.
a forecasting tool useful to conservation managers and industry groups.
Task output showing extent of variations within survey areas between
areas, and from year to vear will be made available for broad-base
evaluation and planning. The achievement of task objectives will
contribute to: ' ’

Developing a consistent system to estimate and monitor
living esfuarine resources,

Obtaining envirommental and hyu ~ographic measuremen
the purpose of integrating climatological analysi n
environmental intevactions with the development of an
environmental monitoring system Lor MARMAPR estuarine
areas,

Incorporating other sources of data on estuarine species,
and developing a data nanageuwent system.




30 -~ ACTIVITILS PLAN

i
Sincee this i3 a new task, being initiated in FY 76, it will be necessary
to catabTish renrezontat ive stations in estuarvios under imvestigation.

4 Ui a stowdard estuarine otter trowl, fintish samples will be taken

semiannually at the selected stations in each nursery. Yearly, using
'kt surf clam and scallop dredges, invertebrate stocks will be sampled, if
I possible, at the seme stations. Temperatuve, salinity, amount of dissolved
oxyeen, pll, and any other necessary water parameters will be measured at
cach station. Observations will be prepared in such a way that they can

b be entercd in a common data bank maintained at a Federal facility.
. 3

34 - MILESTONES

~d BY + 1 —— Initial 1976 Subuission

1} Two finfish surveys and one invertebrate survey will be
completed in the following Ptuariesz Long Island Sound,
Delaware Bay, Chesapecake Bay, and Pamlico Sound.

2 The resultant data will be ,W.’L‘OCG‘SSGOT. and stored in data
3
bank.

- 3) Preliminary results reports will be prepared.

35 —~ IMPACT OTF TASK AUGMODNTATION
ITnitiation of task as described above.
e = 36 — BACKUP DOCUMENTATION

p—t
g

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

, research in ongoing programs within the Middle Atlantic
et Coastal Fisheries Center.

S 2) Program Review - Oxford Laboratory, NMFS, February 9,
1972 —- a summary of research in ongoing programs at the
Oxford Laboratory.

i 3) Various Federal Aid and Sea Crant Programs -- universities

. and State agencies are conducting re dted supported rescavch.
LA
i

PR,
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— 30— STATEMENT O NEED

Population dynamics analyses ave requived for providing management advice

to industry, State, and international groups charged with conservation
and atlocation of *‘nwm(hto mavine resources.

The middie Atlantic shelf is populated by a set of exploited and unexploited
w fish stocks. Cateh trends of many of the cxp‘01tcd species show drastic

i declines in vield and relative abundance over the last 15 yecars. These
reductions have been attriboted to overfishing, envivonmental degradation,
or natural fluctuations. Presently, wman's activities are the only manipu-
lative factor for controlling sbundance. NMES must be involved in analyses
of marine resources because stocks dre migrating along seveval seaboard
states or exhibit movements {rom inshore to offshore where they enter

waters available to foreign fleets.

=l

With increasing demands for commercial and recreational harvest, a population
dynamics program is essential for developing management strategy.

31 - QUIPYTS
= 1) Biometrical analyses integrate information on distribution,
y@cruifmen? and mortality to provide developing fisheries
th inflormation on magnitude of the resource, potential yiel
in catch per effort caused by orojected incre

i1
and decreascs
n cffort. More precise estimates will be generated for C\lthnv
sheries to determine at which point more expansion in effort
1] produce negligible increase in catch. Such knowledge may
iscourage wasteful expansion or perhaps encourage some form
regulation.

o v

o

4 2) The task is continuous and will reach objectives when input

) parameters are adequate to generate a reliable prediction of

- stock changes with changes in harvest rate. Predictive models

: will grow in sophistication in several stages, first based on

- cruise estimates of standing crop versus catch/ninLT relation-
iy ships in the ”iQhorlos, to Ln\olvem<nr of species growth and

Tk HO}tdllt} rates, and finally to integration of our understanding
i of ecological factors and population processes. For most middle
— AMlantic stocks we have only some first and, for a few, second
= level parameters available for analyses.

= The requirements for accuracy will be fed back to control

- intensity off sampling. Yield-effort models will be made
available to university, State, and ederal agencies concerncd
with developing fishery policy and negotiations.




- 32 — DENLETTES
Our task effort will be addressed to infeormation on the biological
status ot stocks and projected impac ts pz;nvspallv incurred by fishing.
Biological Tacts will be integrated with economic and sociclogic etfects
in developnent of management StFUL“i Les dﬂd international regotiations.
eliability statements will be available, based on quality dud quantity
of input data. Policymakers and researchers will receive both a timely
and historical refcerence of (ish population levels and relationships for
fish policy rCCUmutHduTIUHb) negotiations, environmental impact evaluation,
and ecosystem model 11y

3

L

33 ~ ACTIVITIES PLAN

Results of cruise surveys, harvest x LL% of fishery components and
biological studies estimating c)uWLh and recruitment from data banks
- and scientific literat F'S) provide the

ure (maintained or available to NI

necessary input for developing models of species isopleth curves. Locating

e data, analyzing, and generating parameter estimates are the first study
neced. In the middle Atlantic area, attempts must be made into yield

e‘tzma tes of mixed species {isheries, an area of research which is

essentially undovp]o xad.  Excursions into this necessary line of study

will not only point to deficicncies in our information base but will

on policy, particularly for

al fish DoouLatLons,

lead to a functional fishery exploit
harvesting seasonally available demer:

34 ~ MILESTONES
BY + 1L —— Initial 1976 Submission

- 1) Evaluation of data sources.

E 2) Definition of unit stocks. Establishing limits of range for
e which estimates will prevail. Target species will be scup,
| weakfish, spot, croaker, sea bass, and Flukw, species exploited

- by both commercial and recreational fisheries.

. 3) Definition of mixed stocks. Preliminary formats for establishing

- the treatment of situnations where fishing mortality of several

FE species has common elements but where none can be treated as a

= unit. . :

. 35 ~ IMPACT OF TASK AUCGMENTATION

Budget year -- initial funding.

Primary staffing would require one biometrician, one programmer.

R

|

il




36 — BACKUP DOCUHENTATION

A,

B.

Culland, J. A 1909, Mavual of Mothods for Fish Stock
Assesament.  Part 1. Pish Population Analysis. TAOQ Manwal
in Pisherdes seiones Noo 4, 154 n, Rome.

Nikolski, 6. V. 1969, Theory of fish population dynamics
as the biological background for rational exp]ojtation and
management of fishery resources. Oliver and Boyd. Edinburgh.

323 p.

Davis, J., et al. Investigation of potential for expansion

of the industrial fishery of the Mid-Atlantic Bight. mepl tion
Report, Virginia 3-&5-D. Comm. Fish. Res. Dev. Act., July 1,
1965 ~ June 30, 1970.

Ongoing biostatistical analyses arnd population studies arc
being conducted at NEFC. The species under intonsive study
are principally boreal and off: “Some of their stocks
under study have southern conting in middle Atlantic
cast waters.

No congressional legislation is required to carry out proposad
Casks.

,.A_.

(q\

The p“onose” studies will not require an EIS; they will, in

fact, be valuable adjuncts to preparation of future envivonmental
statements because status of population levels will have better
estimators.

sl
\
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30 - STATEMENT OF NEXD

The aquatic environment is a resource with an ever-increasing number

of competing usgcrs, many of whom alter the environment to the detriment

of our living marine resources. The eficcts of man's changes on the

i marine envirvonment and its constituent animal pepulations must be under-
stood to determine the full costs involved. We must obtain information on
compositions, extent, and conditicns of }Jvu‘m marine resources, predict
i the distribution, abundance, condition and availability of thesc resources
and prepare analyses adequate to support policy decisions concerning Lae
impact of man-induced environmental changes on marine populations.

=~

Primary recipicnts of this information include:
A AEC ' Scientific Community
! ICNAF . a) State conservation agencies
ASMEC b) Population Investigations
‘ Commevrcial Fisheries ‘ c¢) Private Research Organizations
d) University Rescarchers
el

31 - TASK CUTPRUTS

- 1)  Emphasizing those species that are found near shore, field work
during the next three to five years will center around; (1) Work-
up and analysis of data collected to investigate the diurnal
activities of young planktonic fishes and to relate these activities
to environmental parameters such as photoperiod, depth, temper-
ature, salinity, and seasonal thermocline, and to estimate their
dispersion rates on the basis of known coastal circulation; {(2)
Develop an experiment to measure monthly changes in inshore-
offshore distribution of larval fishes; (3) Collate and synthesize

— in-house information on seasonal distribution and abundance of
= larval fishes, emphasizing work on nearshore species found near

proposed sites of offshore nuclear power plants,

l

s
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We will continue to: (1) produce and mainiain a Data Managpe-
System adeaquate to acquire, process and store
ded to support Resource Asscessmeoent Research;
outputs from the data bank to wve

e

information
nei:

(2) Provide

commeoercial fishing industy

sportsmen,
mental analysts, other

population and environ-

rescarch groups and management
and regulatory bodies and; (3) Adopt additional, new and mozre
cfficient sampling gear, provided correction factors can be
determined for our entire data series.

2. We will operate with standard sampling equipment over enough
years so that normal fluctuations in life

cycles of the species
and als

o fluctuations in the natural environment of these

species,
can be ascertained.

2 - BENEFITS

w)

Develop specialized information to

suppoert policy decisions concerning
the impact o

f man-~induced environmental changes on our marine fishery
resources by determining seasonal and spatial importance of the near-
shore marine environment to the we

vellbeing of larval stages of commercial
and recreational fishes,

Describe the variations of the marine environment and the hbicenvi
interactions of ichthyoplankton in the Middle Atlan '
known and newly acquired circulation data with diurnal activities of larval

fishes and equating the results to their transport, dispersion and survival,

tic Bight by comparing

Strengthen potential for forecasti

ing and predicting abundance and distri-
bution,

and the effects of further environmental variations
by increasing knowledge of the relation between fi
several environmental parameter

upon resources
shery resources and

33 . ACTIVITIES PLAN

Analyze and prepare for publication data,

collection on cur sexies of
cruises designed 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 Middle Atlantic Bight, Of the

10 most important coastal species in terms of total combined sport and
commercial catch in the Middle Atlantic Bight, only Atlantic mackerel
and possibly fluefish arc not dependent on the shallow coastal areas,
The other species depend on

the subtidal zone for spawning and/or nursery
grounds, and evew young bluefish and mackerel utilize this are

fo some
exicent,

various user groups, including AXC,




OG0

Incenjunction with engoing diffusion, productivity, and finfish asscs

o

, ment studies, we will design an experiment to measure monthly chamrob
- in the inshore-offshore distribution and abundance of larval [ishes,
concentrating on those areas near proposed nuclear power plant sites,
Concomitant measurcments of the marine environment and pertinent
physical data from other sources will be incorporated to establish norms
i and ranves of variability. These data will be integrated with all available
biological data to evaluate the role of the environment and additional man-
induced changes on the environment in terms of their effect on spawning,

oot

larval transport, geographical distribution, and year-class success.

We will continue to utilize ADP to: (1) Develop a program that will also
allow us to produce an atlas from in-house data on the scasonal distribution
of larval {ishes in the Middle Atlantic Big oht; (2) Investigate the reaction
of interspecific distribution of larval flahes, and to relate their distributions

;.-H

it

to several environmental parameters; {3) Maintain a current Data Manage-
ment System and; {4) Provide outputs to various user groups

A 34 - MILESTONES

FY 74

shor

o
H

1) Design experiment to measure monthly changes in the in
offshore distribution and abundance of larval fishes, concentrating
on those areas near proposed nuclear power plant sites,

no
S

Complete identification, counts and measurements of young
yellowtail flounder and Atlantic mackerel larvae collected in
spring FY 72 and be in analysis of data for publication,

et

3) B gin assembling an atlas from in-house data on the seasonal
strlbutlon of larval fishes in the Middle Atlantic Bight.

P

FY 75

= 1)  Conduct monthly cruises in Middle Atlantic Bight to measure

= changes in the inshore-offshore distribution and abundance of
larval fishes, concentrating of those areas near proposed nuclear
power plant sites. Begin sort and identification of larval fishes

= rom monthly saraples,




™
S

3)

e

Work actively toward completion of manuscripts on diurnal
1-

activities of larval yelowtail flounder and Atlantic mackerel,

Complete atlas on the seasonal distribution of larval fishes

in the Middle Atlantic Bight.

Conduct monthly cruiscs in Middle Atlantic Bight to measure
changes in the inshore-offshore distribution and abundance of
larval fishes, concentrating on those areas near proposed
nuclear power plant sites,
3
Publish manuscripts on diurnal activities of larval yellowtail
flounder and Atlantic mackerel, Complete counts and measure-
ments of larvae cellected during FY 75 diurnal activities study.

Begin work-up of data for publication,

Provide preliminary results from monthly cruises conducted in
Y 75, '

35 - IMPACT OF TAS AUGMENTA TION

2)

3)

36 -

Task in planning stages, no funding required in Current Year.

All research activities described herein will be funded {rom
Estimated Potential Increases for Budget Year (FY 75),

All research activities described herein will be funded from

estimated potential increases for BY + 1. .

BACKUP DOCUMENTA TION

Legislative program and Environmental Impact

A,
1y

On the importance of larval survival for the

Hempel, G. 1965,
CALCOFI Reports Vol, X.

population dynamics of marine food fish.
pp. 13-23,

Ahlstrom, E, H. 1965, Kinds and abundance of fishes in the
California Current Region based on egg and larval surveys.
CALCOFI reports, Vol, X, pp., 31-52.
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CONSTRUCTION OF NEW RESEARCH WACILITY AT SANDY 1100K

JUSTIFICATION

The bill authorizing establishment of the Gateway National Seashore
has become law, and the National Park Service hx-s begun the acquisition
of land and the final plunning of the Park, S:ndy Hook forms a major
component of that Scashore Park, and an integral part of the overall plan
is a marine science complex to be located at Sandy Hook., With projections
of up to two million visitors a year to the new park, the development of a
federal marine science center which includes public display and teaching
arecas, could be an important ingredient. The new building complex would
include federal research facilities, public display and meeting facilitics
public aquarium, research facilities for state and university groups,
living accommodations for short-term occupancy by visiting scientists,
and dock facilities. The complex would include a main building with
some 100,000 square feet of floor space, with two adjacent buildings --
one for shop, garage, sea water facilities, and one as a dormitory {acility.

The Coast Guard has underway an extensive (reported at 2.5 million
shorefr ant and whazrf development at Sandy Hook, It would be expedient t
berth our NOAA vesscls in adjacent expanded wharf facilities, Darly
relation of NOAA construction plans with Coast Guard plans would be
desirable,

The building complex, including wharf, would probably cost in the
vicinity of five million dollars with a proportionate smaller amount for
architects costs.

The long-term nature of environmental and resource problems in the
Middle Atlantic Bight, and the growing human population pressure on inshore
waters and resources (particularly acute in this area) dictate that a major
research facility continue to he located at Sandy Hook, Furthermore the
possibilities for interactions with the public, as well as with state and
university groups at this location are enormous, since some 11 million
people live in the greater New York area. The present facility at Sandy
Hook is inadequate for the broader po ti I presented by the Gateway
National Seashore.

The follewing schedule and cstimated costs are proposed:

FY 1976 -~ Architects and engincering $ 500,000
(building and wharf)

FY 1977 -~ Construction ' £5, 000, 000
(building and wharf)






