
1 
! 

! 

! 
j 

., 
! i 

! 

I I 

U.S. DEPARTMENT OF COMMERCE 
National Oceanic and Atmospheric Administration 
National Marine Fisheries Service 
Northeast Region 

MIDDLE ATLANTIC COASTAL FISHERIES CENTER 

SANDY 
HOOK 

CENTER 

DIRECTORATE 

SANDY HOOK 

OXFORD 

SUB-TASK PROGRESS REPORT- FY 75 

Informal Report No. 76 

MILFORD 

I 



MAC-002 (01) 
(02) 
(03) 
(04 ) 

) 

(05) 
(06) 

(07) 
(08) 

(09) 
( 10) 

( 11 ) 

MAC-005 (01 ) 
(02) 
(03) 

TABLE OF CONTENTS 

Groundfish Assessment: Autumn Cruise FY 175 
Groundfish Assessment: Spring Cruise FY 175 
Resource Assessment - Invertebrates 
Historical Cruise Data - 18 Cruises (1968-1972) 

Between Florida and New York . 
Status of Stocks (Species Briefing Books) 
Historical and Ongoing Assessment of the genus 

Paralichthys 
Bluefish Monograph (Pomatomus saltatrix) 
Historical and Ongoing Assessment of the Family 

Sciaenidae . . 
Groundfish Assessment: Monthly Survey 
L -j fe History As pects of Fi nfi shes Found in the 

New York Bight 
Juvenile Fish Distribution and Recruitment 

Biostatistics, Middle Atlantic Sportfish 
Tilefish Fishery - Middle At"lantic Bight 
Saltwater Fishing Contest Catches 

MAC-006 (01) Behavior of Fishes Under Environmental Stress: 
Field Studies .. 

lUi) Behavior of ~lshe~ Under ~nvironmental Stress: 
Laboratory Studies .. 

MAC-007 (01) Impact of Environmental Change, Raritan Bay and 
Long Island Sound . . 

(02) I~pact of Environmental Change, Deep Water Oil 
Exploration and Waste Disposal Sites 

MAC-008 (01) Organically Bound ~1etal Effects on Biochemistry and 
Physiology of Crustacea . 

(02) Environmental Forms of Nutrients and Heavy Metals 

MAC-~Og (01) 
(02) 

Microbial Ecology - Ocean Dumping 
Environmental Chemistry - Heavy Metals 

MAC-014 (01) Mutagenic Effects of Pollutants 

MAC-015 (01) 
( 02) 
( 03) 

Physioecology 
Physiological Effects 
Biochemical Effects 

Page 

1 
2 
3 

4 
5 

6 
7 

8 
9 

10 
11 

12 
13 
14 

15 

16 

18 

19 

20 
21 

22 
2 . .3 

25 

26 
27 
28 



MAC-016 ( 01 ) 
(02) 
( 03) 
(04 ) 
(05 ) 

MAC-Ol? (01 ) 
(02) 
(03 ) 
( 04) 

(05) 

MAC-053 (01 ) 
( 02) 
( 03) 

MAC-055 (01 ) 
( 02) 
(03) 
(04) 
(05) 
(06) 
( 07) 
( 08) 
(09) 
(10) 

( 11 ) 

Molluscan Pathobiology . 
Crustacean Pathobiology 
Fish Pathobiology . 
Histological Services 
Diseases of Larval Mollusks 

Fin Rot Disease in the New York Bight 
Immunity in Marine Fish . 
Microfauna of New York Bight Fish and Benthos 
Ultrastructural Studies of Normal and Physiologically 

Stressed Crabs, Fish, and Mollusks 
Registry of Marine Pathology ., .. 

Distribution and Abundance of Prerecruits . 
Diurnal Activities of Young Fishes - Field Work 
Analysis and Preparation of In-House Data for 

Publication .. .., 

Seabed Oxygen Consumption~ ~ew York Bight 
Phytoplankton and Primary Productivity, New York Bight 
Benthic Macrofauna, New York Bight 
Benthic Macrofauna - Sortinq and Reporting ." 
Benthic Macrofauna - Sorting and Reporting 
Statistical Design and Analysis - New York Bight 
Benthic Meiofauna - Foraminifera - New York Bight 
Benthic Meiofauna - Nematodes - New York Bight 
Benthic Meiofauna - Ciliates - New York Bight 
Phytoplankton and Primary Productivity - Apex 

of New Yo r k Big h t . ..." 
Analysis of Groundfish Sample~ for MESA Objectives 

MAC-056 (01) Aquacultural Genetics 

MAC-057 (01) 
( 02) 
( 03) 
(04) 

MAC-059 (01 ) 
( 02) 

Laboratory Culture of Marine Micro-algae 
Mass Cultivation of Marine Micro-algae. 
Experiments in Molluscan Nutrition 
Effects of Pollutants on Cultivation of Micro-algae 

Culture Methods for the Surf Clam ," 
Culture Methods for the Bay Scallop 

MAC-061 (01) The Effect of Temperature Change on Schooling and 
Feeding Behavior of Juvenile Mullet and Bluefish 

Page 

29 
31 
32 
34 
35 

37 
38 
40 

42 
44 

45 
46 

4·7 

48 
49 
50 
51 
52 
53 
54 
55 
56 

57 
58 

59 

60 
61 
62 
63 

64 
65 

66 



MAC-065 (01) 
(02 ) 

( 03) 
(04) 

~1A C - 06 7 ( 0 1 ) 
(02) 

f~1A C - 06 9 ( 0 1 ) 

(02) 

(Q3 ) 

MA C - 070 ( 0 1 ) 

Ichthyoplankton ~urvey of New York Bight" ..... . 
Atlas of Ichthyoplankton Data from R/V Dol~hin 

Survey 1965-66 ............. 0' •••••• " 

Diurnal Activities of Young Fishes - Laboratory Work .. 
Historical Hydrographic Data .. ," ......... . 

Phytoplankton and Primary Productivity) New York Bight. 
Ecology of Chronically Occurring Phytoplankton Blooms 

in the New York Bight, Including Lower New York 
Harbor and Adjacent Waters . . . . . . . . . . . . . . . 

Effects of Dredge Spoil Disposal (New London, Conn.) 
on Benthic Macrofauna .............. . 

Effects of Dredge Spoil Disposal (New London, Conn.) 
on Physical and Chemical Oceanography of Dump Site 

Effects of Dredge Spoil Disposal (New London, Conn.) 
on Suspended Matter, Phytoplankton and Shellfish 
of Thames River ................... . 

Studies of Proliferative Cell Conditions in Selected 
Species of Mollusks from Chesapeake Bay .... 

67 

68 
69 
70 

71 

72 

73 

74 

75 

76 



OAt;. FORM 32-15C U. S. DEPARTMENT Or: COMMERCE 
NATIONAL·OCEANIC AND ATMOSPHERIC ,I\O/"1INISTf{ATION 

1. ~~L YEAR -. ---'~.'.=.] 
FY 1976 

2. DATE PREPARED - -I 
July 17, 1975 

(See Detailed Instructions.) 
-.,-~---------------,------------~- -------------------~------~--------~~---~~-----------------1 

NMFS SUBTASK PF<OGRESS REPORT 

(Submit four copies.) 3. REPORTING PERIOD 4. TOP NO. PLUS 5TP SUFFIX I 
'0: Director, Nationa 1 Marine 

Fisheries Service, ATTN: Fx5 Second half HAC-002-75-SII-A-:'l (dl) 
National Oceanic and j 
Atmospheric Administration 
Washington, D.C. 20235 

OF 7. % 
l\/E 

5. 5UBTP,SK TITLE 

Groundfish Assessment: A.utumn Cruise FY 75 

8. STATUS NO. L 
------------------------------.--------------------~--------------------,----------------"---

I V 100 Cruise planning and coordination completed on schedule~ 

2 1/ 95 Cruises completed on schedule. Some strata incompletely sam.pled~ 

3 v 98 Data processing c?mpleted on schedule •. 

4 0 60 Cooperative cruise reports comple·ted. MESA report in preparation~ 

50 10 Preliminary assessmen'ts begun; some delays encountered 0 

RESU L TS 

.0 Planning and coordination included expanded coverage of Middle 1\t1antic offshore 
:15-200 fm) areas. Expansion greatly increased workload~ 2 ~ Cruises completed on 
:chedule.. 166 stations occupied in l1iddle Atl'antic area between 5 and 200 frets .. on 
,1ba~~ IV and Delm\7are II. Special samples and collections distributed. Vessel 
:chedule constraints prevented total sampling in all coastal strata. Cruise report 
~ompleted with some delays due to format reorganization. 3. Da·ta. processing completed 
.nd final tape sent to NEFC. Some ro'utine listing of data not finished. 4. Cruise 
'eports (technical and fishermens) completed and distributed. MESA Atlas repDrt should 
e completed early FY 760 5. Preliminary a.ssessments begun. Population dynalni cs 
nit will report most assessmentso Distri.bution of fishes will be presented in MESA 
pnoqr:.a-oh series. 

riel - PREPAR/? RE~Rl (Signatu'.) .~ .J. 'l;t,e DIRO~ OR DO.'GNAT(\ REPRESENTATIVE' (S,,,.) j 
.... ~.A< ~ . l!-at, -J~~ ;' 



!OAA FORM 32-i5C 
4-74) 

--~---~--LI.s.-0 Ef~ AI~T ME t·~;'-O F COMME RC ri"l 1. F I $ CAL.' Y E I\R ----~f 
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION FY 1976 J 

2. DATE PREPARED . 

NMFS SUBTASK Pf<OGRESS REPORT 
(See Detailed Instructions) July 17, 1975 

(Submit fo~u: copies.) 

~O: Director, National Marine 
. 3. REPORTING PERIOD 4. TDP NO. PLUS ~TP SlJF FIX] 

Fisheries Service, ATTN: Fx5 Second half 1AC-002-75-SII-A-l (0,:-:) 
National Oceanic and 
Atmospheric Administration 
Washington, D.C. 20235 

'NO: 
OF 7. % 

AlE 

5. SUBTASK TITLE 

Groundfish J!.ssessment: Spring Cruise FY 1975 

8. STATUS 

1 Ii 100 Planning and coordination of cruise completed on schedule~ 

2 \/' 80 Spring survey completed f samples distributed~ 

3 {/ 100 Cruise reports completed and 'distributed ahead of schedule. 

4 v 98 Dat.a processing completed ahead of schedule ~ 

RESUL TS 

L Delavlare II committed for acoustic survey not available for inshore survey ... 
~ ... lbatross IV scheduled to do inshore and offshore survey, Sandy Hook scientists -to 
:)onduct Georges Bank portion of survey_ 
2. Spring survey conducted with extensive station loss in Mid-Atlantic due to weather 
ind vessel breakdowns. Atlantic Twin chartered in an attempt to complete survey but 
funding limitations limited ~rage to about 80%. 
3. Cruise reports (Fishermens and technical) completed and distributed ahead of 
3chedule. 
1. Data processing completed ahead of schedule and final tape sent to NEFC. some 
~outine listing not completed. 

,"\~L PREPARING R:. --.1 (Signatur~'), . 7. 'yMC DI~"Rr;fIGNArr REPRESENTATIVE' (Si •• ) 

1~ t (; .,~ ~tt' .JA~~rtNlCLU LA 
---____ :..-.-::;;:.-...~ __ -, __ . ::. - _____ --1 ___ _ 

OMM-DC 4049.P74 



OAr.. FO!~M 32-15C 
-7~) 

-----------.----.--------------------.-----U. S. DEPARTMENT OF cOMMERCE"' -;:-;;-;~EA;-----~~-~·,. 
NATIONAL OCEANIC AND ATMOSPHERIC I\OMINISTRATION f 

>-f.YJ975 _._~~".~ 
2. DATE PREPARE

g

D

75 

} 

July 17, 1 f 
NMFS SUBTASK PROGRESS REPORT 

.m __ ~ _________ --...:..(S_c,._e-D, cta i led Ins tructi ons) 

4. TOP NO. PLUS STP SUFFIX 1 (Submit four copios.) 3. REPOFnlNG PERIOD 

0: Di.rector, National Marine 
Fisheries Service, ATTN: Fx5 
National Oceanic and 
Atmospheric Adminisrra tion 
Washington, D.C. 20235 

Second half 

f, 

I1A.C-002~ 75-SII-A~~1 (03 t 
5. SUBTASK TITLE l 

Resource Assessment - Invertebrates 
~N~O-T-----r------------~------~--.------'---

i ---l 
OF 
liE 

~/ 100 
/ 100 
v 100 
v 100 
v' 100 

75 
o· 

/' 100 
o 

) (/' 100 
o 

~.; 100 

:/ Il~~ 
100 

a 
rl/ iDO 

: II 100 
I t/' 100 

ESU L TS 

B. STATUS 
t~ ----1" 

Distribution and abundance of surf clams Ms completed andrea.dy for reviewc I 
Distribution and abundance of ocean quahogs Ms completed and ready for reviev/l" 
Burrowing' of Spis~la 1'18 comple'ced and ready for review. t. 

Atlantic coast surf clam f~"shery 1'-ls review completed and sent to publisher ~ , 
Atlantic coast surf clam fishery Ms revie\v completed and sent to publisher" I 
Analysis of 5~years survey data on schedule ~ i 
Analysis' of data tabulation of gametogenesis of surf clams inactive~due to 

higher priority items and State-Federal work. 
Nonthly hard clam cruises completed. 
Raritan Bay hard clam report 

,Hard clam gametogenesis sample collection and preparation completed~ 
Analysis "of hard clam gametogenesis inactive due to higher priority items 

and State-Federal work. 
Surf clam assessment cruise completed. 
Surf ClaJ.11 cruise report completed .. 
~t-:::It-o--PClrior::>l C!",...r ("'I1::'1m m;::n'l::lrfompnt- ror.r.-f-; 1011; nrr 0n C!rhp;l,,', po-_. ________ "«"'_",",,_"""- _...-__ . ____ • ___ h_~~ ___ ;;~ ..... -_~---- __ .~ __________ -" --- -------'-~---

Sea scallop assessment cruise rescheduled to September. 
Sea scallop cruise report reschedulE~d to September •. 
Sec_ anemone on oyster Ms complete a.lld under review <l 

Ecologica.l significance of rock crab Ivts complete and under 
Effects of quicklime on oyster seed Ms complete a.nd unqer 

review .. 
review. 

3.. All manuscripts in various stages of review and revisicm.. 4 .... 5. Manuscripts 
mpleted and sent to publisher~ 6. Analysis on schedule. 1 .. Inactive 0 8. Cruises 
mpleted. 9. Mr. MacKenzie assigned to a cooperative State-Federal study in .Nississippi 
:1 not 'available for final r~porte 10. Sample collection and preparation completed. lIe 
active.. 12-13. Cruise' and report completed. 14. State-Federal surf clam management 
ntinuing. 15-16. Cruise and report reschedule for F ... ug.-Sept. 1975. 17-19. l1anuscripts~ 
various stages of review. 

~ 



OAA FOF\M 32-15C 
-74) NATIONAL OCEANIC I\ND ATMOSPHERIC ADMINISTf,{ATION I" 75' f 

FY 9 f 
. 2. DATE PREPARED 'f 

NMFS SUBTASK PROGRESS REPORT l 

u. s.~ O[PARTMENT OF COMMERCEft~;;-~EA;-------<t 

(Sec Dei£liled Instructions) J] ] 7 197c I ~_. __ .. _. __ , __ ~. ____ ,.....-. __ . ___ ._____ 1 Y I W' ~) .J 
(Submii (our copies.) - 3; REPORTING PERIOD 4. TOP NO. PLUS S1"P SUFFIX! 

0: Director, National Marine I 
Fisheries Service, ATTN: Fx5 Second half P-W ... C-'002-75-SII-A-l (O!.iO 

National Oceanic and ~~~~~~~~~~~~~--~~~~~~~~~~~~--~~~~~~~~~-., 
Atmospheric Administration 5. SUBTASK TITLE 

~~~la_S7_h_i:,~_glt_OI_l'_D_'C_' _2_0_2_3_5' ___ --t_H_i_S._.t_o_;_~_~_~_:_~_d_~ ... r_~_~_~_e_N_J~_:_~_:-:-:-.:_:_:S_1-8-c-r--u-i-s-e--S-~-{-l-9-6-8_-_l_9_7_2_)_B_e_t_w_e_e_n...;., ____ ~-j, 

1 100 

2 100 

3 o 

4 o 

1ESU L TS 

Completed during first half FY 75. 

Completed during first half FY 75~ 

Behind schedl121e - feasi.nili ty studies of the application of recurrent gl,&u~J\~. 
~BBd ana1.ysis of coastal cruise data have :co·t been started due to 
lack of ADP capabilit¥ in this area~ 

Behind schedule - recurrent group analysis \Vas no·t initiated during fou.rth 
quarter due to lack of ADP capabilities in this area", 

- c 

~-2. Ms IlSurnrner benthic fish fauna of Sandy Hook Bay, N ft J ~ II has been accepted for 
mblication upon revision (SSR-F). 
I. Recurrent group analysis feasibility studies were not initated due to lack of 
mp experf.ise at this time. ' 
r. Recurrent group analysis was not begun during 4th quarter because ADP capabilities 
Tere not realized. 

I 
I 
I 



~~A~2~-'---~-------~-----~----U-.-~DEPARTMENTOFCO~~Cifl.FISCALYEA~-'----~~ 
,-74} NATIONAL OCEl .. t-lIC AND ATMOSPHEHIC ADMINISTRATION I R ] 975 Ii 

. . -- y - ,~ ---.. ----.-----,,-..... "' .. ~~ 
2. DATE PHEPARED 

NMFS SUBTASK PROGRESS F~EPORT 
. (See Detailed Instructions) July 17, 1975 

----,.. I ___ .. 'I<I_ ... _~~~_~._-__ ---i""'?""""· .. -~'" _____ . ____________________ .. 1-___ '--____ -_________ . ___ _ 

(Submit tour c.opies.) - 3. REPORTING PERIOD 4. TOP NO. PLUS STP SUFFIX' j 

0: Director, National Marine ~ 
Fisheries Service, ATTN: Fx5 Second half MAC-002-75-SII-A-·l (O:~ 
National Oceanic and ---~-- ~-':t 
Atmospheric Administration 5. SU8TASK TITLE ij 
WashingtOn, D.C. 20235 J 

"i::'iri:-r ___ ..,.-_________ -L._s_t_a_t_u._s_o_f_S_t_O __ c_k_S_(_S,.:p:....e_C_l_' e_-_S_B_l:_' i_e_f_i_l_1g~B_o_o_k_s_) ___________ . ___ J 
;i NO. 

Or: 
liE 

LA 

~A 

~A 

lA 

7. % 

v95 

90 

90 

75 

8. STATUS 

Literature search comp1ete~. 

Rough a.nd updated drafts of most books submitted on shcedule. 

Updating continuing~ 
~~. 

Editing on shcedule) (?) • 

~su L T5 
Work on some books slipped due to w6rkload and other conuni trnen-ts • Some books 

;assigned because of staff relocations. 
Books reviewed; fishery descriptions and management sections need strengthening. 
updating ~esponsibility 6f authors. 
Delays in AS~WC printing. 

_FIC~.n p(,B,: ~:'~I :;~RT (SI.;,.,,,,") l'iJ~7;S~:rJt_ NAT() REPRESENT, AT[VE~-----'-
_~ J \ \. \JI \ ~,>-A & t~ ... -t,fiyt,'\.C~\:"~ \)1J\!tC1 L~ v~ -

- __ .• __________ ..... ____ ... L- ___ ._ ... _ ... ......,, __ ......-.--.. ...... ____________ ..-------.-... .,-.J.~ 

__ l_' ...... , 

;~ 

~ 
-~l 

f; 
~ 

" i 
I 
~ 
~ 

~ 

i 
~ 
~ 
f 
~ 

~ , 
f 
I 
I 
~ 
6; 

r 
I 



lA/;., FOHM 32~15C 

'~74) 

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

. FISCAL YEAH 

FY 1975 
2.. DA r E PREPARED 

J'u1y 17, 1975 
NMFS SUBTASK PROGRESS REPORT 

(Sea Dclni led Jnstmcti Otis) 
----~------------------·------------1-----------------------"-~ 

(Submit fOl1( c~pjes.) 3. REPORTING PERIOD 4. TOP NO. PLUS STP SUFFIX 

); Director, Nation-a 1 Marine 
Fisheries Service, ATTN: Fx5 Seocnd half HJ:.".C--002-75-SII-A-l ( Ie 
Nat iona 1 Oceanic and I 
Atmospheric. Administration S. SU 8T ASK TITLE i 
Washington, D.C. 20235 Historical and Ongoing Assessment of t~e gen.us Paralichthys I 

~~':":::""_·-r--7-. -%--rt---·-------_~-_-_-_-_-_~-_-_-_-_~-_-_~-_-_-_-_-_~-_~8_' ._S_T_A_T_U_S ______________________ J 
1 100 

2 o 

3 o 

o 

Preliminary regression analysis and variate selection completed during 
first half of FYa 

Discriminant function analysis of Slli~~erf southern, Gulf, and 
will begin ......... as soon as ADP capabilities are available .. 

broad flounder 

f 

_Preparation of species diagnostic keys will beg'in as soon as ADP capabili ti~J 
are available 9 i 

Identification qf unit stocks will begin with t.he advent of increased ADP 
capabilities. 

tESU LTS 

Regression analysis of 31 morphometric and meristic'var{ates were completed during 
! first half of FY for some 1400 specimens .. 

-4. Self explanatory in status section. 



---~,-----

OAA FORM 32-15C U. S. DEPARTMENT OF COMMEIKE 
NATIONAL OCEI\i-JiC AND ATMOSPHEf1IC ADMINISTRATION 

NMFS SUBTASK PROGr~ESS REPORT 
(See Detailed Instructions) 

3. HEPORTtNG PERIOD 
----------.-.------ -

'4. TOP NO. PLUS STP SUFFIX I (Submit fOUf copies.) 
'0: Director? Nationa I Marine 

Fisheries Scrv ice, ATTN: Fx5 
National Oceanic and 
Atmospheric Administration 
Washington, D.C. 20235 

Second hal_f_" ______________ 4..vl'_LA_,C_,-_O_O_2_-_75,-sn-A-l (o~) 
s. SUBTASK TITLE I 

-j Bluefish Honograph (pomatomus saltatrix) 

NO. 
OF 7. % 8. STATUS 

Morphometric Ms s~mitt-e-d--t-o-c-o-m-~-~-e-n-d-~-'u-I-m-e-d-l-'t-o-r-~------------------ I ~E 

100 

100 

100 

100 

100 

100 

25 

25 

oj 

RESU LTS 

Age and g-rowth Ms submit.ted to compendiilll1 editor~ 

Food items Hs submitted to compendium editor .. 
'-......~ 

Bibliography lvis submitted to compendium edi tor ~ 

Migration Hs submi·tted t.o compendium edi tor ~ 

Egg and larval Ms submitted to compendium editor. 

In abeyance., 

In abeyance. 

In abeyance. 

-6~ All manuscripts have been submitted to compendium editor. 
-9. Dr. L. Ao Walford, compendium editor, has-recently resigned from the NMFS to be 
irector of the N. J. Marine ~onsortiL~; he has assured all interested parties that he 
ill complete this compendium as soon as he can fit this work unit into his ne1r duties. 
ith this report we are phasing out this subtask (MAC002-75-SII-A-l(07). 



;·AA~~-O-R~ h~ --31.-.-15c ----'=-------------------u-t .-S-.-DEr~NTO·F·C OMME RC r; 1. F I s7;;~~~~--'------·~ 

-"H). NATl(HJAL OCEAHIC AND ATMOSPHERIC ADMINISTRATION • . ~ 
FY 1975 ,I 

;:-DA'TEPREPAREo---'-~-l 
t'~MFS SUBTASK PROGRESS REPORT 

___ (S-,'£.:O Det[Ji led lnstructi ons) 
July 17, 1975 ~ 

[ •• TDP NO. ~LUS S·TP SUFFIX J 
r1AC-002-IS-SII-'A-l (Ott: 

-------------
(Submit [our copies.) 3. REPORTING PERIOD 

Seocnd half 

5. SU8TP.SK TITL.E I 
~ 

0: Director, National Marine 
Fisheries Service I ATTN: Fx5 
National Oceanic and 
Atmospheric Administration 
Washington, D.C. 20235 Historical and Ongoing Plssessment of the Family Sciaenidae I 

--'-- -I NO •. 
OF 7. % 
.J..E 

B. STATUS 

1 100 
2 100 
3 100 
4 70 
5 0 
6 0 
7 100 
8 50 
9 100 
Oq 100 

'tESUL TS 

Completed first half FY ~ v' 

Completed firs't half FY.,·/ 
Completed first half FY t (....---

Reading of spot scales behind schedule. 
Age and growth a.nalysis of spot behind schedule~ 
Analysis of.~eakfish scales not begun second half of FY. 
Completed first half FY. 
Behi.nd schedule due to ADP priorities. 
A~clan tic croaker fecundity study on schedule. 
spot fecundity study begun. 

L-3~ During first half of FY 75 the collection and initial.processing of sciaenid 
3pecimens was completed.. 4.. spot scale readin9 behind schedule due to loss of age 
:-eading personnele 5. Not begun due to scales not being comple'tely read. 6. Not begun 
iue to lack of qualified scale readers. .7. Preliminary DF analysis of spot variates 
~xhibi ted a 90 90 separation of unit stocks. 8. Final DF analysis of spot data behind 
3chedule due to ADP priority order. 9. Atlantic croaker feclll.di ty study complete and 
:-ough draft of Ms prepared. 10.Some 30-50 spot gonads and 1000 specimens have been 
::ollected~ . 

j 

'} 

I 
I g 

I 
~ 

i 
f 

f 
I 
~. 

t 

I 
I 



)AA FORM 32,~ 15C 
-14) 

'--------~ s .. DEPARiME-NT OFCO'MMEfic~~-:~"".yEA;;---· -'--'l 
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 1 7--- .1' FY 9 0 . 

NMi~S SUBTASK PROGRESS F?EPOf~T 
2. DATE PREPARED ~I 

____ ._ July 17 I' i97_~_ 
(Submit {our copies.) 

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

NO. 
OF 7. % 
VE 

(See Detai led Instructions) 

3. REPORTING PERIOD 

Second half 

5. 5U 8T ASK TITLE 

Groundfish Assessment: Monthly Survey 

8. STA.TUS 

4, TDP NO. PLUS STP SUFF7"Xl 

j1AC-002-7 5-S II -Ji~-l (,O~1) 

I 100 Planning and coordination of cruises comple·ted on schedule e Schedule rsvision:::: 
anticipated first half of FY 76. 

2 100 Scheduled cruises comple't:ed and samples distributed on schedule. 

3 80 Cru.ise reports near completion; fisherman reports indefinitely delayed. 

4 70 Da.ta processing essentially on schedule, some minor delays. 

5 10 Development of analysis program delayed. 

6 10 Final report on schedu.le. 

RESUL TS 1& 'I'DP and s'rp to be revised :for FY 76 to show schedule changes to blmonE1iTY I 
~ruises covering a larger area instead of monthly. -2. Five second half (FY 75) cruises 
;ompleted. Special samples collected and distributed. 3. All cruise reports except Ma::n 
ind June completed and distributed. Due to staffing restrictions and heavy cruise I 
:;chedule Fishermen's report \-lill not be ~vri tte'n. However forrnat has been developed and 
-lhen personnel are available publication can commence. 4. Due to preparation of end of 
rear reports data processing slightly delayed. 5. Population dynamics unit now being 
:ormedl' some analysis begun. 6. Catch swnmaries should be in report f,arm befoTe end of 
;alendar year. 

Ttj'(l..~;PT=R O'GNAT~ REPRESENTATIVE: (S; •. ) I 
" '. -J ...-<:lA,1./lr~ ___ J 

,- Cl-



At>. FORM 32·-1SC 1. FiSCAL YE""".R -·----1 
_:?Y __ i 975 ... __ . __ ___ 

U. S, DEPARTMENT OF COMMEf{CE 
NATION/\,L OCEANIC AND ATh10SPHERiC ADMINISTRATION 

2. DATE PREPAf~ED I 
NMFS SUBTASK Pf{OGHESS REPOr~T 

(See Doltlifcd Instructions) July 17, 1975 
(Submit [our copies.)' 

_________ , ________ ~, . _. l 

3. REPORTH~G PERIOD 1'\' TOP NO. PLUS STP SUFFIX .1 

): Director, National Marine 
Fisheries Service, ATTN: Fx5 
Nat iona 1 Oceanic and 
Atmospheric Adminisuatioo 
Washington, D.C. 20235 

Second half _JYllI~C--002 .... 75-SII~,A-l (IC ) 

5. SU8TASI< TITLE 

Life History Aspects of Finfishes Found in the New York Bight 

ro. 
IF 7. % 
IE 

1 100 

2 100 

3 100 

~ 100 

8. STATUS 

On schedule f salP.ples have been collected on schedule during all phases of 
monthly groundfish cruises made in the New York Bight" 

Proces~ing of collectjd material is on schedule~ 

Semi-annual ~ummary report on schedule for second half of year of collection,' 
( Jan. - Jun e 197 5 ~: .. 

Final report (Ms) begun last month of FY 75~ 

_1>-__ &.... __________________ ., ______ _ 

ESUL TS 

L.-2.. Over 35,000 specimens have been collected and processed during the second half 
)f FY 75. 
~ c F" semi-annual report including length-frequencies, length-v.leight, g-onadal indices, 
listribution occurrence, and movements will be completed by Sept. FY 76., 
i.. Final report (Ms) has begun and should be completed in draft form by Jan. F'Y 76 .. 



'JAA FOFa-t 32-15C 
-74) 

U. S. DEPARTMENT OF COMMEHCE 
NATIONAL OCEANIC }\NO ATMOSPHEFlIC ADMINISTF~ATIOI~ 

2. DATE PREPARED f, 

July 17, 1975 ! 
(Sec Detailed Instructions) ; 

NMFS SUBTASK PROGRESS f~EPORT 

""". --~A(S;;bmil [opr cop;cs.) ------,-3, REPOnT!NG PERIOD ------------'----~4. TOP NO. PL.',US ST. p. s_ur':F!X _.1. 

0: Director, National Marine ~ ~; 
Fisheries Service, ATTN: Fx5 Second half J:.1AC-002'"'"'75-S1I"~A"""1 (11' 
National Oceanic and l---------------·------- - ·.f 
Atmospheric Administration 5. SUBTASK TITLE _ t 
WashingtoD t D.C. 20235 Juvenile Fish Distribution and Recruitment i 

'NO. 
OF 7 0" • /0 8. STATUS -'-1 

\' 
~ \IE ----------·'1 

1 80 Collections complete, data processing on timer standard prlntout.s delayed~ 

2 0 Delay pending population dynamics analysis. 

0 Delay pending,JJopula tion dynamics analysis~ 

0 Delay pending population dynamics analysis. 

0 Delay pending population dync.unics analysis~ 

0 Delay pending population dynamics analysis. 

_L~ ______________ ~. 
r~ESU L TS 

Counts and frequencies of monthly and semi.,.'annual cruises available and 011 file. 

-6.. Priority of ot.her aspe9ts of program precluded initiation; slipped to FY 76~ 

OFFICIALi7EPMI~G REP9RT "(5;<"a,",") 

CQL~ ~t v~ttt) . 
------~--------

t 
,~ , 
i 

!~ 

I 
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I 
I 
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r,-71l) . 

._-------
U. s. DEPAr<lMENT OF COMMERCE 

NATIONAL OCEft.NIC t\ND jI,TMOSPHERIC AOMINISTR,'ITION 

NMFS SUBTASK PROGRESS r<EPORT 

1. FISCAL YEAR 

FY 1975 

2. DATE PREPARE.D 

J'uly 17 f 1975 ______ ~ ___ . _. __ . ___ ....:...(S .... 0e Detaiied Instructions) 

(Submit fOHr copies.) 
'0: Director, National Marine 

F ishcrics S~rvice I ATTN: Fx5 
NatiooalOceanic and 
Atmospheric Administration 
Washington~ D.C. 20235 

3. HEPORTING PERIDD 

Second half 

]4. TOP NO. PLUSSTP$UFFIX-':.i.:.' 

1'1Z:'C-005-75-FA-A-l ( 01~' 
. .' ---'j 

5. SU8TASK TITLE 

Biostatistics, Middle Atlantic Sportfish 

-Fro. 
OF 7. % 8. STATUS 

AlE 

~ 
f, 

i 
$ 

_~._J 
l 

1 98 
• -0 * Field survey F Ocean City, on schedule r supplementing July-l-\ug ~ with contl.nueGj 

effort .• 

2 15 Field data collected, programming begun, on shcedule~ 
~ 

~ 

3 0 Not available, on schedule. 

4 0 Not available, on shcedule. 

5 60 Available, on schedule. 

RESU L TS 

1. Data on hand (intervi evlS f logbooks f and counts. 
2. Field data edited, submitted for keypunching. 
3. Statistical testing dependent on listings. . . 
4: ~ Report \,Jill be based on completion of data processing. 
5. Sampling protocols established for small boa"t and shore anglers.. No contra.cts 

let for FY 76. 

~ ." 

----.-~-' ----_. 
OFFICIA L PR~~h~G fkf-PORT (Si{jnlltllro) 

~e1_Clili£uQ 



OAA FOfiM 32-15C 
~-H) NATION/,L OCEANIC AND ATMOSPHEF1IC ADMIN 

NMFS SUBTASK P~~OGF{ESS F<EPORT 

FISCAL YEAR 

F'Y 1975' 

1975 (See Delai led JIlstmctions) _. ~-----'-'----------'--r---'-----------'------'-""""'------+"-._..:!:.--. ......:.._--_.--------! 
(Submit four copies.) 

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

3. REPORTING PERiOD 

Second half 
5. SUBTASK TITLE 

Salt water Fishing Contest Catches 

4. TOP NO. Pl.US STP SU F FIX i 

r 
M1\C-005-75-FA.-A-l (03J 

-~~JC~).-~--·--~------------------~---------- ---------.------------------------------------- J 
f CF 7. % 8. STATUS 

f\/E .----.:.--------~ ... "~.! 
1 100 On schedule. 

2 0 Indeterminate., 

3 90 Large fishi. bluefish >6#; striped bass )- 15#. 
"'--. -

II 100 Completed, ahead of schedule .. ':L 

:5 30 Ahead of schedule" 

RESUL TS 

Keypunching completed. 
FY 75 is base year to establish reference index. 
Preliminary report availablei insufficient data for analysis of cod and w~akfish .. 
Preliminary report printed and distributed. 
Outline complete, rought draft, bluefish data being analyzed q 

I 
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U. S. D[Pt.lnMEHT OF COfAMEHCli 
HATIOH/"L OCEtd.JIC fU'4D ft.TMOSPHCFlIC ADh1INISTfU,'!"IOrl 

t~MFS SU:3TASK PROGFtESS r<EPO{{T 

(Submit [our co:)ios.) 3. F,\EFJGRTII~G PEnlOO 

2nd l1.a1£ 

5. SU8TASt< TITl.e 

l. nSCi\L YEAH 

OAT E F' \:z E:. P {I Fi Ie:: D 

J-unc 1975 

Hi\C .... ·00o-75-· : DircciOf, National r,larlne 
Fisheries Service, ATTN: Fx) 
National Oceanic and 
Atmospheric Administ fati on 
'i';'ashinr,lon, D.C. 20235 Bellavio:!: of Fishes under Environmental Stress: fiold 

Studies 
f37'----r----.--.-~--~-------
F 7. % 

!: -- -------
8. STATUS 

100 Nanuscript completed and accepted for publication 

30 Observation of \vinter flounder movements, acti.vit-y, and hc:ibitat selection 
on schedule 

o Comparison of winter flounder, cunner, and tautog movements, to begin 
FY76 - on schedule~ 

20 1\7inter flounder feelling habits _. on schedule", 

o feeding habit comparison: juvenile 'vinter :Elounder, tauto g and cunner 
to' begin :Late 1'Y75 - on schedule., 

30 

f:~SU L TS 

lvinter flounder seasonal movements 
availabiliiy 0 

------~----,-------

delayed by seasonal variation in 

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

1" Olla, B~L., A~.J.Bejda, and AeD.Hartin.TfActivity, Hovements and Feeding Behavior 
of tbe Cunner, :l'au!~ .. g~lal?rus ~~?crsus and Comparison of Food Habits '\'fJ~tb YOUJJg 

Tautog, TautC?.g~ on~tis off Long Island, NClv Yorl(" n Fish. Bull .. , U. S. 

2 ~ Status unchanged due to' seasonal variability i.n avaiJ.abili ty c 

4.. Honth1y samples collected on schedule and st:omach analysis in progress 0 

60 Observations still in progrcss& 

;F Fie IAL p f~C r' f\ R IN G REP (i~~hcnEl; :;;;)'-------~----~-[~1J~7~-\c-[) I rf~T -€>-R--t'FR9-91 G N AT r< .. f( F. r-' R E S_ E N ~:'f\ 'r iVI::. . (S'ic-:)---.I 
:::::) .. ,..,/' /:,--; .I'~'.;"" ...... " . t 1/ n .. -\ ........ .".. ... J /V ~ -{ L. - I 

./",,;r:.p><' £ '\"/l~~"""- ( ..... ) ( {.","", ,-_<tf-~~-.c..",""",\:':.,,....~_ \., ..... .> ....... \. h \. \, ~()/('V\.LV~ \)--1J\llCllA \,A . 
;:;.'7 __ ~"_:_ .. ~ ___ ~. __ ~ ... _ ............... _ .. ____ ~ .. _....-_____ ."._ ... _~ ___ ~ ~"''''-_'''"'''''~''''''''_~''-_"""",,,_-''''''~ __ .'''' ______ L'. ____ ' __ .''''''-_''~ __ ~_ 

- \ I:': _ 



100 Adult ~[autog activity and feeding - comple'ted on schedule (' 

100 AdnI t tautog shelter and territorial requirements -. completed on schedule (1 

20 Temperature effects on adult tautog on schedule <, 

50 A.dult ~'leakfish act'i vity and feeding delayedE 

o Effects of temperature on activity and fe?ding of adult \veak:fish,.- delv,yed e 

100 Manuscript completed on schedulec 

15 Chronic (long.-term) thermal stress effects on activity, feeding and school
ing of j,11veni1e bluefish ~ delayed by season (' 

100 Nanuscript published on schedu1e: l1Fish-to·--Fish Attraction and the Facilita~~ 
tion of Feeding Behavinr as Mediated by Visual Stimuli in Striped Mullet, . 
l:~lgi~ cep~halu~41T" J. Fisho R~se Board Cano 31: 1621-1630" 

SULTS 

AduJ_t talli:og are active and feeding during the day, quiescent and generalLy unre
spo nsi ve at night. The dominant fish initi.ai.~cs feeding each day. Fol1o\\7ing its 
sa-'ciation, other fish feed. 
Domj_nant~ fish defends shelter ~tS \vell u.s feeding zone. There is a definc(l d:i.s~ 
tancc maintained be1\'Jeen' dominant Clnd subordin;Jte fi.sh ~ 
PreJ_i.minary results indicate changes in activity, feeding and social intcJ'a ctiol1s 
when fish are subj ectec1 to high -'cempcrai.:ure stress ~ 
Delayed l)y experiments aI1d analysis of data on tautog bchavi.or~ 
Delaycd,:by experiments on tautog. _ 
ltThe I:ffcct of Tempcra,tu:rc 011 tho. 13cl1avior of Young TtJutog, Tt,llrt~:~g.0: ~~~!~i~ (L. )11. I 

-'~" . --' .. ------,----L:]'.G.'l.JJS~Xt. __ J2_~t,t,0-___ -,-~'--I' 
Fie I /\ Lt;:;;~lPARiNGREF;~~~~~ 1 enD (lIto)----------T(j)' I' c: C I!; E";;.:r ~. 0:1(' r;,. DC",' G 1-1 (, T En-, 0 fU::F-fH:,S t:.tH A i'! VI: (.s i I~') 
\ 

,'~ ,~';; L .,.a>'~"'- _ i'i f _/ 
"",4t:'~: {,,~7 I --"~ ,/ _ ~-1il ~~~ .... s~ _ t /J tr-~~J ~ \ _ 

~~~ .. ~~~~~~~-~~---~,~~u~=~---~~~--,~-:::.~~~~---~~~~:~i~i,:t":-: b~J'wQ..::..~~ ,kt-~-,-----j 



9~· RESULTS (continued) 

7" Tests 'viII resume as soon as juvenile fish are availaole in 
area. 

8.. HThe Effect of Temperature on the Behavior of Harine Fishes: 
A Comparison ·among Atlantic Hackerel, Scombcr scornbrlls, Blue
fish, Pomatomus _saltatrix, and rra.utog,- 'rcl.Llto8.~-on:Ct:rs: 



1 90 Final report ·to EPA on stations surrounding N.AD·-EARLE USEPl\ Field test.ing 
station now scheduled for late in calendar 75. Delays here and in other 
Raritan Bay studies due largely to increased duties related to dredge -
spoil disposal monitoring su~vey at New London, Ct. 

2 95 AnLorose Channel--project comple"d.on nov,1 schedLJ.leu for August 1975. 

3 90 .. Smmnation of 0'\teral1 Raritan Bay data st.ill anticipa"ced for early in F'Y 76 . 

4 100 

5 15 

. Hanusc:cipt on hea\!)' met.als distribut.ions and their relationship to sediments 
now in preparation. 

Report to Hew England River Basin Corr.mission on environmental baseliJ1es in 
Long Island Sound completed and submitted in February 1974. 

Nay sununarize above report for pUblication. Hore sp r3cific paper (8) on 

--_._-, ...... --~---~"----
RESU L TS 

L. Variabili tj?, of fauna I apparently' due to nai.:ural environmental flucJcuat:ions f con~ 

:inues to be marked. 
2. Information will be presented as a manuscript rather than a data report. 
3. Identified tr:imodal distri:J1.l'tion of me·tals -th):oughout Bay, strongly related to 
3ediment type. 
L Establishes first synoptic "baselines!! of benthic characterist_ics "chr'oughout Long 
[sIanO. Sound. 
). Regressions show species 
1ea-vy rnetals can tarnin-a.tion. 

diversity st':J:'onqly reliJ:ted to sediment t:ype put not to 



QAA FOI,{M 32 .. ,·iSC 
,,~7t;) 

U. s. DE f"AR'fI,·\I": trr (IF COMMl.:tK[ L FISCAL YC:/\r~ 

r~A T 10 t~ {\ L OC EM41C /H~ 0 f\ TMOS f"!{!::' f'{l C I\DM IN IS T RAT ION 
1975 

~HA F S SUB T ASK REPOf~T 
(See Dclnilcc! in,;truction:.;) ,July 1975 

_b_ ......... ~ ..... , ....... ~_ ... ~ .... ,.,.' ... ~~""A.-____________ -' ...... __ ~. ___ . ____ , ______ • ___ ,_ .... "'_ - ___ ...... ____ ..... ______ .. ~.< ___ ~ ____ ~_.,. 

(Submit fO(11' copies.) 3. nEPORTIHG F'Ef\IOD 1'\. TDP t~O. PLUS STF' SUFFIX 

'0: Director, National I\iarillc 
Fisheries Service, ATTN: Fx5 
National Oceanic and 
},tmosphcric l,Jminisu-<ltion 
Wn.shingto!1 1 D.C. 20235 

5. SU8TASI< TITLE 

~\C-007-75-IE-A-l-02 

Impact of Environmental Cha.nge, Deep Wat-.cr 
Oil Exploration and Waste Disposal Sites. 

~=";-;-1~1'--1----~----~--"~'--.... i". ... 

OF 7. % 
A./E 

8. STATUS 

--- .. --,.---.-----~~-----------.. --------.----------.-----

100 

30 

20 

RESU L.TS 

£L~:. .. _~it:~b_~J:l:.. cooperat.ive cruise ·to establish sediment types and benthic 
fauna.l baselines cOn1pletE::d on schedule f as, reported in prior S'l'Pr!.o 

23 sB.roples soy-ted; ident.ifica'tion complet.ed on 10 of ·thef3e. BLH 
funding still pending, so no sorters yet hired - activity schedule 
is based on presence of these sorters. 

Report begun f further progress aI,vai ts comple'cion of baseline sa:mples <> 

Locat:.ions in primary sail1pling a~cea have been 'centa·tively select,ed for 
observa tion with submers ible in AUgtlS'C 75. 

---- ._-------_.-

Reported in prior STPR. 
Stations contin' .. 18 -to appear similar to inshore N "J"., areas., Some 'inconsistency 
in species occurrences due to tJ:ough r sV,Tale cmd depression. preferences ~ 
Sulxne:csible cruise ",,rill enable in situ ob~)8rvations of these di .. f3tributiorrs. 



u, s. DEPl.RlMEr~r OF COIrii'~EHCE 
NATIOHI\L OCCf\NIC Ai'-lD ATMOSPI1LHIC MJMINISTHATIOU 

1. FISCAL. YCI\F~ 

1975 

2. DATE Pf-iCPl>.f'ZED 

!\IMFS SUBTASK PI~O 

(Submit [ow: copios.) 
): D irCClO[) Nat ion<l 1 /o,·f:"trinc 

F isl!crie~ Sen icc, ATTN: Fx5 
National Oceanic: and 
A tmos phcric Adminisrrati on 
WRshington, D.C. 20235 

(Sec J)c(ni fed fllslru,:tiolls) .Y· 1975 
3. FH~ PO r~ TIN GP E. H I 0 D 1I. TDP i~O. PLUS STf-' SUr: FP< 

2nd Half, 2/2 
-_._---------------------_._-------_.-'----_ .. --------------. 
5. SU8T ASI< TITLE 

Organically Bound Metal Effects on Biochemistry and 
Physiology of C:cust:acea 

~------~- ----------------8.-~~~;-~_;_·-----------·--------------·---.----

~E-____ L ____ .~_._~ __ . ____. ___ _ 

100 Crab gill enzyTnE:~ system characterized and tes'l:s for effec'cs of cadmium and 
lead completed .. 

I 

80 Z\frPase assD.ys ca.rried out on gills from lobsJcers exposed, in vivo, t.o caclm:Lul:r, 
30 Procedures worked ont for in:vestig'at:ing effects of met.als on amino acid 

met:abol:Lsm .. 
100 La.rval recn::-ing "completed i tissue samp1es stored foz ·tests. 

(Repeat of item #2). 
o Equipment set up for shrimp studies, but i::his work c'U,rrently held in 

abeyance due to re~ignation of investigator responsible for study. 
o Investigations of organically bound metal effects on animals in planning 

sti1g·e. 
100 HantlScrip-t comp1eted, in press" 

o Draft. of rnanuscript completed, r.eady for reviewe 
100 1'1anuscrip-t completed, in edi~cing process. 

. ____ J 
;:ESU L TS 

:nzyme studies showi.ng significant a.ffects of Lcace levels of lead and cadmiu.m have 
)8en completed, rearing of Cancer irrora·tus larvae from egg )chrough five ZoeaL stages 
Las been carried out f methods and i-ec11ni.q lws for dddit.ional studies of metal itrlG. 
te·tal-·organic effects on animals developed I and several manuscripJcs finisb.cd or in 
~raft forme 



)/'.A r Of~hi 32-~ 1 SC 
~·H·) 

u. ~,. D[ PId;:n·H: rH or: CO},:UC FU:r: ,. FiSCAL YLAn 

NATIONAL OCEI\t~IC fd~D /\TMOSF'Hl::fl!C ;\[)MINISlfV\TION 
1975 

(Soe ])etui/o" Illstruction,,) J'uly 1~975 
~~~~'~3~(S7:b;;;i'~·{~:;;;"~~;;i;;;·)--~~~--r7.--17!0;O;.~:;;;'~~;E~ n 10-[;-----
0: Director, Nat jOlla 1 Mar ine 

Fisheries Service, ATTN: Fx5 2nd }'Ialf f 2/2 
National Occ,lnic and ------ . .-----

4. TDP NO. ["LUS STP SUF'Ft>; 

IIJI\C-008-7 5-EI 

\Vashington, D.C. 20235 
Atrnospbcric fldministratioll t,j, SUElT !\SK TITLE 

Environmental Forms of Nutrients and Heavy Metals 

~~: - 7. % J --=--=-==-=--== 8~·~--·------~_. __ >_ --------.J 
1 100 Analysis of n.utrient sanlples completed for Long- Island BasEc::line Survey. 

2 GO Polarographic ana.lysis of metals cont.inuinSJ. 

3 o Preliminary report on metals in N.ari tan Bay in prepara ti6n. 

4 50 Methods bei,ng developed for study of metal-organic interactions. 

5 20 Analysis of interactions between metals and organics begun. 

6 o Draft of manuscript in editing and review process. 

I 

::~~:::r~bl~~ta o~~:rient CO~~:sit~on and hea\7 metal concentrations in' the------, 
naxine environment has been generated. Dat;a c'-.l1alysis and reports should be a.vailable 
3hortly. 

\. 

~ 

f 

f 

r 



lA 50 

2A 50 
3A 50 
4E 50 
5E 25 

III 100 

2]1.. 100 

4E 100 

lA o 

8. STATUS 

LONG ISLAND SOUND STUDY 

TV10 quarterly scunpli.ngs (".'linter and spring) of Ne,v London - Thames Hi ver 
dredging operation complet.ed ancJ. on schedule. 
EnmYtera-l:ion and characteriza·tion of specific isolates comple·ted. 
Sediment and ani.!'nals analysis for selec·t heavy metals partially completed. 
Infonrtal Cc::-;nJcer Report comple-ted and S'Llbmi~ctcd to Jche Navy. 
Slll"::',n1cJ_tion of data on. previous st.udy in prog-ress Q 

NEW YOH1.( BIGHT' 

Collect.ion of New York Bigllts samples for this FY of Fin-·Ro·t F Cont:rol 
(1\1 ternaJce DUInpsites included) clone. 

Enumera.t:ion, isolations completed and charac-terizatio11 of select species 
in progress. 
T~,- +:0,::-rn;':l1_ Pe~0!::+ 0:'. P; n·- Prd- }-:>c.; n,:; ""11'1:;-.';" ori 

Informal Heport on Bacteriology of A.l·tern_ate Du_mpsi te Comparison and New 
York Bight Apex comple Jced and su.bmi tJced. 

Postponed to FY76 

fiESUL TS 

"i. Fecal colifol.'!ns in sedimerrcs remained r-elati vely higher in wint.er samples ~ 

3. 

.., 
" . 
)~ 

Varia.tions with qua1.~te:cly samplings being observed f v;hether seasonal or clue to 
c1redging- operat:ions not clear ~ , , 
Resi'stant of confirmed colifonns to select an~cibio·tics vary and does not: correlate 
vIi ·th s(";unpling areas. 
Predominant species Clostriadial counts indicate Cl perfringens . 
Dif:'fcrential counts on selective media at 35° /2 0 °C"for l-·'1arine Vibrios indicates 
significantly lower values at 3SoC for win·ter sampling' of sedimenJcs in Ne\v York 
Bight area. 



.IIcA FcJ~ .. Mn~l:;;C 
~"!4) 

U, 5 .. OU'/dnMt:NT OF CO\U(U~Cr: 
NATIONAL OCE:M~IC M-!D ,A.TMOSf-'Hf::HIC ;\DhWJISTnATIOli 

r~ M r: s S U :3 T /\ S I< F' Iz () G r~ E S S ["( E 
Dc:tnii,y{ Ins'trrJctiot1t;) 

1, FiSCAL Yt:::!\f'( 

1975 
DATE PHEP/\Rf.:':O 

(Submit [ou/' copios.) n E PO n T I r.J G ' F' E F\ t () 0 P SUFFIX 

C); Director, N<1tioll:ll'Marioc 
Fisheries Serv icc, ATTN: Fx5 
National Oceanic and 
/,t!l1ospileric fldministratioH 
Washington, D,C, 20235 

January 1 - June 30, .1975 76-IEA (02) 

s, SUGTAS!< TITLE 

Environmental Chemistry - Heavy Metals 
No.-'--~-------------- ,--"------------.-----.. ----~-------- ---I 
OF 7, % 
jE', ____ ._. _____________ ' ________ , ___ _ 

1 

M-"~'-l 
8. STATUS 

"--~----------------------

n. 

i3 

3 

.50 

50 

o 
40 

Hhelk and lobst:er 'were coLLected from b'70 dump 8i tes in June as a cont,il1uatiOl! 
of seasonal sa .. Jnpling. Sc~mples have not been analy zed a~, y.et. EeSUIJc.'s of 
neutron activation analyses of Milford Harbor water obtained in February 

~ vlerE~ completed <. Data are being revievled. I 
Second draft of manuscript on trace metals in sediments of Long Island 
Sound being reviewed in laboratory. 

Study on food chain orga~isms of Bight postponed indefinitely. 
Draft of one manuscript sent to an outside reviewer and being revised along 
his s1J .. gg'estions. Second manuscript: is being revie\·.red at 1aboratory. 

60 P.... Analysis of striped b2SS exposed to cadmium completedc 
B~ fI. .. nc;.lysis of cunner exp0rled t.o sil\ler cOlJlpl.etecL 
C. Oysters transferred from Housatonic RiVer to Milford Harbor water were 

examined over a year I s period to do'te:rTrline if rnetals depurated or no't. 

40 D. New Studies initiated 
1. Oysters from Housatonic River were transferred to North Carolina 

waters to de'termirl8 c1epurcltion of me'tals and oysters from Nee. 
'\vere t:cansfer:r:'ed to Hilford Harbor ~:later to determine lJ,ptake of 
metal .. 

2 e Winter flounder exposed Jeo cadmium 'vere an,alyz,ed for uptake of the 
metal. 

_L_~ ____ 3. ~b_s_t_e_~_~_e_X_f_)O_S_E_~_d_t_o_n_l_e_r_C_t_ll_~ ___ a_n_,~~_a_,d_rn_i_u_m_s_e_p_a_r_a_t_e_-l_~_~_Je_~eex~i0edfor 
iiESU L,TS 

Striped bass exposed to 2.5 ppb cadrnium for 30 days did not take up measurable 
.evels of t.his metalo 
'. Cunner exposed to silver at 0.25 and 0.50 ppm for 96 hours showed no moasurabl~ 
~ptake of silver in blood f muscle f gills f and liver., Slight uptakc~ was found for (he 
:arcass. 

The concentrations of Ag, Cd, Cu, and Zn in oysters did not change significantly 
,var the year holding period in Milford Harbor ~ater . 
. crcury levels in surf clam were below detection limits in all samples. Silver '\vere 
botrt t:\.,,-icc as great for animals collected above 38°N latit,ude in comparifjOn to animal;; 
ollect,ed belo\'l 38°N. 1'he levels of the other seven metals did not vary subst:antially 
s :r.elEt ted to geogra.})hic :Location of harvest. 
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1975 
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. (Submit [OOf copies.) 4. TOF' HO. PLUS STP surFIX I 

~O: Director, N~lional Marine 
Fisheries Scnrice, ATI'N: Fx5 
Nnt iona I Ocealli c and 
Atmospheric Adminislliltion 
Washington, D.C. 20235 

January 1 - June 30, 1975 
---------------------------' 
5. S U 8 T A S I~ TIT L E 

Envi:r:onment211 Chemistry - I-Ieavy Metals 

p 100 

Q o 

R o 

s 100 

:ESUL TS 

-----------~~-.-.,-------~---.---~---
8. STATUS 

--------_._----------_ .. _--
uptak.8 of these metals. 

4. Oysters! hard cIllins i w.ld mussels exposed to silver were 
possible f1J.t:ure analysis of uptake. 

Surf clam collected from Long" Islan.d to North Carolina ,-'{ere examined :Ear 
nine metals. Analyses were completed and a Center Informal Report was 
prepared which is being reviewed by Investigation Chief. 
Scallop survey' was post.poned until August and September by th.e Resource 
Assessment Investigation. 
Blue crab samples are being 
Inlet by biologists. 

obtained from Chesapeake Bay and Chineo-teague 

Special study (MESA Funded) on trace metal levels in sediments of New 
York Bight completed first half of F'Y.· 



)·7~ 

100 I Accompli~hed 
95 Almost ready for distribution as Center Infor'mal Report 

~ 85 Slightly behind schedule, but to be finished soon 

M 80 Slightly behind schedule, but to be finished soon 

A 80 All but cyto-genetic analysis completed 

A 100 Accomplished 

M 80 

l'\ I 20 

A 100 

M 25 

~1 25 

A 25 

A a 

RESULTS 

. 
To be i ncl uded in manuscr; pt under 114 WI above 

Dr'opped' until basic information 'on lobster chromosomes is collected, as \tJel1 
-- -~.-.!:: " •...•. '-~.-:-~-.- I-.. ... ,..!',..,V"'""'nrl ::lhc.Y'Y'rlt-inn r::l'('-e a::, IfllOr IltaL.IUII \.iii iJLn ... ,,:.:;' ",-<""" 0.,~~.,; -'" _,_ (]... ";-. 

Accomplished 

Man usc \"'i pt in preparation 

~J-i 11 -be done as scheduled 

Dropped because of new contract vlOrk 

Deferred because of new contract work 

Same lag in schedule due again to reprogramming changes 

Manuscripts are being p-repared on the mutagenic effects of the heavy metal contamin
ts - silver; cadmium and lead. The experiments and results with cht"onic and acute expo
res to the American oysters were described in detail in the last Subtask Progress Report. 
so being p~epared for publication are the results of a study on mackerel eggs from 
uston and bongo samples in the New York Bight. A cyto-genetic'study of these eggs showed 
gh incidences of chromosome and mitotic disturbances. An informal report has been pre
red fOl~ lim~ted distribution - Evaluation of the t,1utagenicity of ~1arine Contaminants for 
.rine Species as Affecting Inshore and Offshore Fisheries. 

). OF.r ICI A L ~.REF-'ft. FlI~' G Ii E pgr-n (sf'Eialuro) 
.. ..,. ,t,' ~ . ~ ~ _.'.,.. -J i /~:; ~'. (" 



(S'ub:-nit four copies.) 

Di!:eccor. :\:Hiooal ~lar;ne 
F ish:::,ies Serv icc, ATTN: Fx) 
N;).:io~l3.1 Oceanic and 
At80spberic Administrati.on 
V/asbiogtoD, D.C. 20235 

S. SUElTAS)( TITLE 

__________ ~~_P~l0oecolQ9uY~ _______ , _________________________ ___ 

J~ F 7. 5;' 

~ 100 Lobster, thron'c exposure to cadmium - exposures complete~ 
8. STATUS. 

100 

100 

100 

100 

100 

50 

roo 
10" 

A 10 

M 80 

t~ 80 

M. 00 

t,1 25 

~1 0 

Lobstet~ chronic exposure to mercury - expo.sures completed 

Cunner, acute exposu0e to silver - exposures completed 

Cunner, chronic exposure t~ cadmium - exposures completed 

Striped bass, chronic exposure to cadmium - completed 

I Str.i ped bass, chroni c exposure to mercury - compl eted 
., 

Bivalves, chronic exposure to silver - on schedule'· 

Blue crabs, chr'onic exposure to ~admium - exposure completed 
! ~~ . 

Sut"f'clams embryos, acute exposure to heavy metals - behind ?1'Chedule 

Lobster larvae, chronic exposure to cadmium - on schedule 

MS - Effect of cadmium and mercury·on lobstets - on schedule 

[vtS - Effect· of cadmi um and mercury on stri ped bass - on schedul e 

MS - Effect. of ,si i ver bn surf clams' - compl eted 

MS - ·Effect of cadmium on blue ctabs -' completed 

MS - See Activity No.9 above - behind schedule 

RESULTS 

Testing completed - 150' lobsters exposed 
Testing ~ompleted - 150 lobsters exposed 

:. Testing completed 
Testing completed 

I. Tes ting camp 1 eted - 500 s tri ped bass 3 to 5 ·i nches exposed' 
I. Testing completed - 240 striped bass 3 to 5 inches exposed 

Data incomplete 
I. Testing completed. MS being prepared by Oxford Laboratory 
'. Difficulties in spawning of surf clams - temporarily suspended 
I. Ini tiated 1 ate FY 1975 

MS in preparation (OVER) 
OFF'(:''''L P~EPAH"'G REPORT (S",r."'"'") _ -rff D"~f:~:y~~""TflHEP"ESE'HATIVE (h"·) 

Ant h 0 n y Ca I a b y'e s e () "lJt- (\~.-" il v' ' .. _. ! t f/ JJ.. ~ \, -"C) .-<J.;l·{J\.ct,·;.;;; 1C",\l\h(J;<~ u. 'Ll\ { f /~ #c .. \ j ... "r"~"': ~. \.-t'l-"","' ___ l.~ Ck/l.,\'( ~ 1... io. ..... ,~ lJ ...... 



Results (contd) 

12. MS in preparation 
13. Data being analyzed 
14. In-house report completed 
15. No data - see No.9 above 
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NMFS SUBTASK PROGf<ESSREPORT. . r') h 
(See DetaiI-:d !.'1struc;tions) . July 20, 197:) 

A. F()r\~.~ J2-1.'JC • U. S. DEPARTI,l.crH OF CO,l..{},.lERCE~' F!5CAL YE,\R , 

.: i r~~~~~: ~ 3 ~ :LlClO~:~r~~ ----.. 3 . H E P;t;'T~; C' P E ;j'""OC;----------------.--- I ~1·A1CD:otll (5)·_F7·~5U~'ISET:A>-~U1F(f0.·)i.~:.: .•.•. -.,. 
Fisb::riesSen'icC',ATTN:Fx5 January 1 - June 30,1975 I', __ ' __ ~, 
Na:io:Jal OcC'o.nic and .---~----
AC!:!1ospheric Adminiswnlon 
Washington, D.C. 20235 

5. SU8TASK TITLE 

,-,,_-,-P h'"'-ol ;;..=·~~LE ffe ct c; 
), 

7. %~ 8. STATUS 

-
A 100 Effects of cadmium on lobster respiration ahd osmoregulation - an schedule 

A 100 Effects of mer~ury on lobster respiration and osmoregulation - on schedule 

A 90 Effects of silver on cunner respiration and osmoregulation - on schedule 

A100 Effects of cadmium on cunner respiration and osmoregulation - completed '. 

A 100 Effects of cadmium on juvenile striped bass respiration - testing completed 

~\ 

A 

n.. 

~, i 

:\1 

M 

Y1 

\1 

100 

50 

100 

~ r, 1'\ 

i aU 

50 

80 

75 

75 

Effects of" mercufY 911 juven"ile str'iped bass respiration 

Effects of silver on bivalve molluscs - on s~hedule' 

testing completed 

Effects of cadmium on rock crab respiration - testing completed 

Data being analyzed - MS on schedule (3 above) 

MS in preparation (5 & 6 above) 

MS in press; 2nd MS: Data being analyied (7 above) 

MS in pY'epa ra ti,.on' (8 above) 

ESUl_TS 

Respiratory and osrnoregulatory changes eva1 uated, 
Respiratory and osmoregulatory changes evaluated 
Acute exposure to silve'r resulted in sfepressed oxygen consumption and no 051110-
regul atory change 
Depr'essed oxygen consumpt ion 
Depressed gill tissue oxygen consumption after 30- and 60-day exposures 
Oxygen consumption varies with 1 ength of exposure and concentration of poll utant 
Data incomplete in second phase; first phase completed 
MS in preparation 11. MS in preparation 
MS in preparation 12. One MS in press; second being assembled 
MS in preparation 13. MS in preparation 

----

~
l(7'.)C Dlf({.C~9.Bt .. QI1 Df~)GnA,TnC~D REPRESEHT. ATIVE.(~i~') 
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NMFS SUBTASK pr,~OGRESS EEPORT 

: Di!'eCCOf, ?\:ltionai ~,lari!1e 
Fis::l:::::ies Service. ATTN: Fx5 
Na~io:13.1 Oce3.nic and 
At ~:Jos Dbe ric Actrninlstr:1cion 
W;lsbi~6t0!1> D.C. 20235 

January 1 - June 30, 1975 
5. SUBTASK TITLE 

Biochemical Effects 
a.STATUS 

,-------

~I ~~~ I LObs~er, chron~c exposure to cadmium - on s~hedule 

A 90 lobster, chronjc exposure to mercury - on schedule 

A 100 . Cunner, acute exposure to silver - on schedule 

A 100 Cunner, chronic exposure to cadmium - on schedule 

A' 100 Striped bass 5 chr-onic expos.ure to cadmium - on schedule 

A 100 Striped ba·ss ~ chroni c exposure to mercur-y - on schedule 

A ·10 Bivalve mo11uscs 9 exposure to silver - temporarily suspended 

A , 100 
I A' NA 

1''1 90 

. __ . __ . "I ~?_~. _______ ._ .... 
2. DATE PF(E,.:'Ar'{ED 

~AC-O 15-75- I E-A-l.L~3.) 

r~ 

M 

M 

40 

40 

95 

MS - Biochemical effects, acute exposure to Ag salts in cunner - on schedule 

t~S - B i ochemi cal effects, cadmi urn and 'mercur'Y ins tri ped bass - on schedul e 

MS - Biochemical ~ffects, chronic exposure to. Cd in rock crab - on schedule 

RESULTS 

I. Testing completed; MS nearing comp1etion 
) Exposure and major. tes~ing completed 
3. Testing completed 
L Testing completed 
) ~ -res ·ting conlpl eted 
). Testing completed 

12. 
13. 

Data analyzed; MS in preparation 
MS ne~ring completion 

7 Pre 1 1mi nary work sus pended 
3. Testing completed 
). Seasonal variations in rock crab being gathered (heart transaminase) 
J. Data being analyzed for Hg; MS for Cd nearing completion 
I. ~1S in preparat i on 9)\ schedul e 
OFr!c:.~PREPAFZING REP-'(~.rJ(Sii:<:'fltl.'r<:) /l-{ 
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NMr=S SUBTASK PF~OCr~ESS REP01~T 
(Sec ])etai !,"(1 instructions) 

, 1975 ' 

7/23/7S 
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(Su!Jlnit four copies.) 3, HE F'Oi"tTIN G ['Ern OD 4. TOP tlO, r,'LUS STP SUFFt:x: 

(): n i ice tor, N;1.[ i 0 ll:tl M zc r i n e 

Fi:;hcrtes Service, /I.TTN: Fx5 
h';tc iona] Oceanic and 
/I.tllIC)SI,lleric Administration 
\~las h il1Dton > D.C. 20235 

2nd half -' 2/2 
J'anuary 1 - June 3 0, 1975 

5. SUBTASK. TITL2: 

~ffiC-016-75-LS-A-l 

_____ (01) 

Molluscan Pathobiology 

8. STATUS TIT'O .. ~ 
OF 7, % I 
::!..!- . --~--;~-~------------.---. 

50 

100 

100 

75 

100 

NIl\. 

50 

Ultrastructural studies of M. balthica have been completed, examination of 
O. 'luric1a and '~L edulis indIcated additional materia]. was needed to complete 
p~lans. Tissues aTe pTesently being processed. 

The publication describing the ul trastructure of ~1. hal thica is in press ~ 

The ultrastructure of oyster papovavirus publication is in press. 

The publication describing the ultrastructural pathology of oy~ters infected 
with papovivirus is in preparation. 

The·feasibility study of molluscan pathology in the New York Bight was 
cqmpleted. It was found that mOllusks, ATctica atlantica could be collected 
and examined with the right vessel and equipment-ava"ilable. 

',. 

Diagnostic services have been provided' on a continuing basis on request from 
States, Federal agenci~s, universities) and industries. 

Samples of Korean oysters are now being examined on a monthly basis. 

i 
1 
! 
I 
1 

! 
1 

I 
I 
!. 

SU I". Manuscript describing Hinchinia parasite in Korean oysters has been completed. ! 
Additional data arc being collected on the distribution of nematodes in surf I 
clams and other marine mollusks. I 

! 

HESUL TS 

. Ultrastructural studies of M~ balthica revealed the site'of origin of the neoplasm 
nd suggested the possibility o.f environmental insult in the form of damaged gill 
pithelial cells. Electron micrographs of M. ~dulis and o. lurida neoplasm showed 
ixation problems which require additional ~'(aminationof-new material which is being 
rocessed now. 2,3. Manuscripts describing the ultrastructure of the Macoma balthica .. 
80plasm and papovavirus infections in Crassostrea virginica arc in press-. -,-4. The 
.lblication describing the ultrastructural pathology is still in preparation. 5. Two 
ruises ,<jere made to the New York Bight to see if mollusks could be collected in 
iequate nu~bers for pathology studies. We found that Arctica atlantica was present I 
1 sufficient quantities and locations to Ill,arrant a study.--6-: Samples of mollusks weTe I 
.~~~!=yna~~d~~~~Yf~~~o~ariZ~~~_~N~WS~b~ __ ! 
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9. Results (continucd) 

Beaufort .. N. C.; the States of Delaware ~-l11d Washington; the Univc:rsi ty of Dclmvare 
and the Woods HoI e Oceanographic Ins titu to, the Blue Point s Oyster Co., Intcrnation:-! 
Shellfish EnteTpl'iscs, clncl W. r:. Flower & Son. '1. Procedures helve been improved 
samples arc partially processed by the Republic of Korea prior to shipment. One 
of the monthly samrllcs fTom Eogu, Korea .. \Vas found jnfccted with vegetative stages 
of the }·1inchinia oyster parasi te. 8. The aclditional 1\1inc11inia incidence data have 
been irlcoTi;orate-d into the paper-. In addition to the surf clajn) Paranisaki~psis
like nematodes have been found in the ,velk .. Busycon canaliculata and the moon 
snail, Lunatia heTos. 
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2 

3 

4 

5 

6 

7 

8 

9 
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2 

3 

100 Data on t"issues" from virus-"infected blue crabs have been synthesized. 

10 Isolation attempts of virus continuing; to date no heavy 
and isolation of virus may not have been achieved. 

100 Compl eted and reported previ ous quarter (summer epi zoot"i c, Pa.ramoeba) 
-JOO Tissues from blue crabs co"llected NoV.-t"1i::lr. processed,-,exam-ined, data 

'concerning Paramoeba prevalence and range of pathologY collated. 

N/A Bigins FY 1976 (transmission attempts with Paramoeba and blue crab) 
I 

100 Completed a~d reported previous quarter (30-daj Cd ~xposure) 

100 Tissues of crabs from 60-day C~ exposure prepared and examined; data collated 
and synthesized. 

100 .All chronic Cd-exposure data reviewed, informal report prepared. 
! 

-loa Satisfactory fixat-jon, decalcification and stalni'ng methods fOl~ shrimp !lave 
been developed. 

10 Grossly abnormal shrimp have not been ~ound to date; monthly samples from 
NY- Bight and control areas will continue . 

10 Data synthesis continues on normal histology of the blue crab 

"100 (Added) , Progress of histopathologies of gas--bubb"le disease and 
infection in blue crab have been ascertained and papers prepared 
submitted to J. Invertebr. Pathol. 

bacterial 
and 

RESUL TS 

The virus infects gill epithelium and epidermis as well as hemocytes. 3. -Due to 
lavoidable lags between acquisition of cr~b tissues possibly infected with virus and 
xamination of them by light and electron microscopy, infection experiments with 
~ailable frozen tissues cannot be attempted as yet. 5. Infection rates of Paramoeba 
1 hiber'nating vvinter crabs ranged from 10-20%. Terminal (blood) -jnfectionsdr~e rare_ 
1 winter crabs but tissue infections may be very he~vy. 8 & 9. Insufficient numbers 
f survivors obviate statistical analysis. A report was prepared for the 1975 inhouse 

I 
i 

I 
I 

= 0 n tam ina l~ t sSt u d Y Rep 0 r" t . II 1 0 2'.1. 11. B 0 U ins fix a t -j ve and a mod i fie d f'1 a "11 0 r y s t a "j n t 
~e satisfactory. 12. Photographs bf normal tissues at various stages of the molt I 
vc1e are being made. - 13. Paper on bacterial infection has been accepted by J. Invertebr. 
rthol:, no \,'/or"d as yet on th~ qas-b\d.bb"le d-isease paller.-" . 
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3. REPORTIHG F'U"lIOD 4. Tnt> t~O. Pl.lJS STt-' SUFF:I)( 

I\JJ\C·· OJ.6-75-LS-A--l 
(Suinnit [our coni,:".) 

0: Director, 1\:ttion,d f.-brinc 2nd half, 2/2 
( 0:5) F i::lI(~rie:; .service I /1,. TTN; Fx 5 

I\<t[iOfl:li Oceanic rlfld 
!\[!il(\sphe:ric Adlflinist[;lti.on 

January 1 - June 30, 1975 
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\;' a s II i n f, ton, D. C:. 2 02 3 5 
Fish Pathobiology 

8. STATUS 

---------------------... --'"!"-~-----------<-'1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

o 

1 

2 

3 

25 

100 

N/A 

100 

60 

100 

N/l'-~ 

5 

100 

Processing and examination of tissues of juvenile st:ripecl bass exposed to 
mercury and cadmium continues. 

Subsamples from all high level exposure groups and cont'rols have been examined. 

For next 1/2 y'ear - examine 10lv level exposure groups. 

from cadmium exposed fish have been Er,l arids and photos of kidney tissues 
{:> 

prepared for future reference. 

Histopathological examination of tissues of diseased skipjack tuna continues. 

Dissection and processing of all samples of skipjack tuna received to date has 
been completed. 

For next 1/2 year - microscopic examination skipjack. 

Studies of spinning disease of menbaden continue on schedule. 

All histological specimens of diseased menhaden collected in previous years 
have been reviewed. 

100 1- Ul trastructural examination of CNS lesions of menhaden have been tomple-ted 
on material collected prior to CY 1975. 

80 Numerous specimens of diseased menhaden ha.ve been collected in Chesape8J(e Bay. 
Material from recently occur-ring mortalities ii1 the N. Y. Bight has been added. 

N/A Studies of parasites and diseases of fish amenable to aquaculture continue 
as time pel'mi ts. 

80 The fiTst draft of a paper entitled If Cutaneous myxosporidiosis in an American 
eel" has been completed. . 

4 N/A Diagnostic services marine and estuarine fish COhtinue to be provided. 

i 
t 
I 
f 
! 
i 
f 
I 
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! 
t 
! 
t 

f 
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nESU L_ TS i 
,2. Striped bass exposed for 90 days to 5 ppb cadmium or 10 ppb mercury show lesions I~ 
n the kidney and possibly in the pancreas. 4. Reference material on the effects of • 
admium on fish kidney at the ultrastructural level are available faT comparis6n with 
uture experimental material. 5,6. A specific'cause for the "puffy snoutl! disease of I 
una cannot be determined at·present. The lesions can only be described and possible I 

echanisms suggested. This will be the subject of a future report. B,9,lO,11.Samples I 
f moribund menhaden have been collected from the eastern and. westen1 shores of i 
~lesapeake Bay, and the New York Bight. These Hill be processed and examined as time II 

ermits. Gross examination of tlIe specimens suggests that the mortalities in the throe 
reas are all of different etiologies. In at least one case there are defjnitely eNS 
asians associated with the mortalities, as well as specific systemic manifestations I 

f)
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of disease. In other cases g:ross lesions aTe absent) suggestive of <:1 very 
acute death) perhaps caused by unfavorable cnviTonmcntal conditions. 
:1 2) 13. A P,lPCT describing a skin disease in eels has been prepared for 
publication. 14. Specimens for diagnosis Herc receiveel from EnviTonmental 
Concel'D; Duke University j\larine Lab> N0!FS College Pal'k, and private citizens. 
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Histological Services 

8. STATUS 

t,_ TDF' tiO. PLUS 5TP SU~: F! 

MAC-016-7S-LS-A-l 
CO!}) 

----------~ 

1 100 .All s81np1es and specimen materials processed and prepared for histological 
exmnination on schedule. 

2 100 All periodic reports, manuals, and instruction sheets prepared on sch?dule. 
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h l . 

1975 

-i. TDP NO. PLUS STP SU Fr-"!;'< 

MAC -016-75,., LS-J\.-·l 

. __ ~J9_~ ____ . __ ._ 

68 Active isolation of mollusk larval pathogens from hatchery at Milford labora
tory and crnrnnercial shellfish hatcheries on Long Island, New York. i 

! 
25 Data collection and collation to identify shellfish larval pathogens pI'.oceeding

i 

ss 

20 

behind schedule. 

·Si te visits to all Long Island commercial shellfish hatcheries have been made. 
Consultation with the Univ. of Delaware Sea Grant project 'for closed cycle 
mariculture proceeding on monthly basis. Suggested in~rovements to reduce 
hatchery disease have been made to Long Island shellfish groweis and monthly 
ba~teriological tests are conducted in cooperation with Cornell University 
Sea Grant personnel at Long Island hatcheries. 

Us~ of silver as ~ bacteriocide in larval culture proceeding on schedule. 
Assessment of ozonization as a larval disinfectant is behind schedule due to 
lack of an assistant. 

4 Data collection to find methods to improve sea\vater quality have just been 
started and are on schedule. 

8 

75 

Literature search begun fOT manuscript describing methods for impToving 
sea\vater quality. Proj ect based on completion of event #S. f 

J , 
f Complete inactivation of Gonyaulax toxin by ozone gas demonstrated in labora

tOl'Y and field experiments. Part of proj eet funded by Massachusetts Science 
~nd Technology Foundation. Cooperative work to elicit molecular structure 

r 

100 

of PSP on schedule with University ?f Illinois. 

Publication of manuscript describing inactivation of Gonyaulax toxin will be 
available in November 1975 from the Marine Technology Society. I 

t 

J 
ESU L TS -----~i 

Several different bivalve pathogens have been isolated and re-inocu~ated in challenge i 
~sts with bivalve larvae. 2. Using ,,,ork-study assistance standard techniques to I 
.entify larval pa·thogens are employed. 1Vith return of full time assistant in September i 
!75 this 1york will go on schedule. 3. Consultations with local and "'lest coast shell- 1 
sh.hatcheries have resulted in acute emphasis on water qua~ity control and hatchery , 
eanliness which are improving % survival of larvae. Have edited a book entitled I 
uatic Applications of Ozone which Hill be available in August 1975 showing methods to ,I.' 

prove Hater quality and reduce disease. 4. Identifico.tion of hypobromite radical r 

oduced when ozonizing seawiter appears to be causative agent of larval mortality in I 
o}lj.zed seawater. Lack Of~d"0.inecl assistant hampers progress in a'ssessing damage to ~ 
iyfl~fi~-th .. y ~.o;P'1-we rpelcl in oz; n. i,z(clj wo.t!E..~--.J._.-----A. . . pilot scale proj ect was completed in i 
~-:;I-"'-:"'L~\;:--,i. i""""-:.....j..·.;~-i\,----· +--;rL-l--u'~-- . " 
~.:r;r- Iq'An:\J~'E,f\r\·rj.l:'V c ..... rt,2te0f-lr.k:'~~~n.'1~';rY.L.J·"A./ i Yf\II.C DI p.r::c~~ I? .. L:?f GN AT,,!;::!) fir:: F'ncsl:.U TA-riVE (Si(.;.) ,}..._ 
~"v ',.. -l • i v \r v _.r ,I ~ V . . ( / i () f " / f \ . 

_~OR:~~Llter Blogoslaws~(i __ ~___ !Jj,jr" -tl_~A,A..~£\)1JVta.tA V\_, ___ ~l 
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9. Results (continued) 

June 1975 showing that ozone can detoxify shellfish. 8. A paper is nOI\l being 
prepared which will describe ozonization techniques used in field studies 
and pilot plant depuration of toxic shellfish during an actual red tide. 
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5. SU8TASK TITLE 

Fin lzot Disease In the NCI'1 York Bight 

g{-Ir~~--I·-.. '8. STATUS 

'IE . 

~-~l~~o~~=is~~~~he N~~B~hl W d~~~M 
.J I complcte through June 1975. 

fin rot prevalence are 

2 100 All fin rot prevalence data f:rom the flcorricl9rll cruises have been collated. 

S 100 Manuscript completed 1st half FY 75. 

100 Manuscript completed 1st halE FY 75. 

50 Traps have been placed in the seKage sludge disposal area of the N.Y. Bight 
'~ 

S 10 Microscopic studies on fin ro~ in progress; to be completed FY 76. 

N/ I\. . To' be completed FY 76 - manusc:ript on fin Tot laboratory studies. 

50 In progress; to be completed FY 76 - monitor fin Tot in summer flounder. 

N/A To be completed FY 76 -'collate')- analyze fin rot data on summer flounder. 

\. 

RESU L TS 

From July '74-..July '75, 7,897 winte:r and summer flounder 'were examined on .1 l corridorl! 
'uises to the N.Y. Bight. Inside the apex 85/3711 (2.3%) winter flounder and 34/1693 
~. 0%) summer flounder- exhibited fin rot disease; 'Outside the apex no diseased winter 
ounder (1438) or summer flounder (1055) ivere found. 5. Traps containing winter 
Olinder have been placed in the sewage sludge area of the N.Y. Bight three times for 
'am 2-4 weeks. No traps yet have been retrieved from the control site. Trapped winter 
Gunder from the sludge area invariably display caudal fin erosion. 
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Immunity' in j\farine Fish 

4. TDf' ~IO. I:;LUS STP SU F r I 

NAC-017-7S-IE-A-l 
(02) 

"-l:;6'F --------~-- ----------.-----~ .... 

0;: 7. % 8. STATUS 
AlE __ . ___________ . 

1 100 Examination of flounder for antibody to environmental bacteria is complet~. 
Data in final stages of analysis. 

2 100 Determination of antibody response in laboratory-immunized flounder complete 
on schedule. 

3 100 
(85) 

4 20 

5 0 

6 100 

7 100 

S 0 

) 0 

0 

N/A 

N/A 

ProgTammed examination of effects of cadmium on antibody response in striped 
bass and cunners complete. HOIvever> data review shows need to obtain values at. 
additional cadmium levels and exposure times. 

Slippage in manuscript preparation for no's. 1, 2 and 3 due to excessive time 
sp~nt training and supervising new student (temporary) help. 

Evaluation and publication of flounder-bacterial inteTaction in environment is 
not complete for reason siven in no. 4. 

Determination of Vibrio levels that cause ulcers in tank-held flounder is ----
complete. 

Examination of Long Island Sound fish sera for antibody to ulcer disease agent 
is complete on schedule. 

Slippage in manuscript preparation for reason given in ~o. 4. 

Publication of manuscript detailing pathogenicity of \/ibTio ulcer disease agent 
scheduled for next month; howevel~, slippage is expected due to reason in no. 4. 

Studies of 111ul tiple bacterial pathogenicity in flounder "Jill be dropped unless 
stable source of hatchery-reared juvenile flounder can be found. 

Examination of Vibrio-phagocyte interaction in susceptible and nonsusceptible 
fish is scheduled for FY 76. 

Examination of cadmium-caused phagocytic defect in cunners and striped bass 
is scheduled for FY 76. 

! 
~ 

r 
I 

t 
~ 

~ -

t -F~E-5-~~L-l-S --..... ·-----------·-------------------------·"1 r . 
Serological evidence indicates a higher contact with potentially pathogeniC bacteria I' 

l flounder from the New York Bight than in flounder from the Great Bay control area. I 
fish with fin rot, no cOITelation can be found between any specific bacterium and f 

'esenCe of the disease; however, these fish, in general, seem to have slightly reduced ',f 

.tibody response. 2. Summer flounder from th'O' polluted areas, when immunized in the 
~ 

b, give higher antibody responses to bacterial antigens than those caught in a clean 1 

ea (another indication of higher previous bacterial exposure in polluted ~reas). I 
Exposure of cunners to 12 ppm cadmium faT 96 h1' causes some sUPI)ression of their ! 

~ tibactel'ial antibody response. Indications are that at cold temp. uptake of cadmium I.'~ .• 

d (therefore) antibody response is reduced. Chronic exposure of striped bass to Ii 

'1m~t;~d!:~. pr~c~~~~~ntibodyres~on~~~teraturc smve~~_i 
c!.r J.ncbi-tj{'~,(\-"Pr\.u;N f f~'rHlq WI( (Sf H/Ydut)2/"---1fi\ Ft.iC 0 1.at;:(~,,:,r.Q.ll,.o nrrJ.,f::SIGN I).:. TED nE PRES EN T AT JVE (Si,;.) ~ 
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9. Results (continued) 

for manuscTipt covering no'5. 1, 2 and 3 is complete. 6. Addition of a nc\,Tly 
discovered YiJ2rio l")(1thogen to aquarium \,mtel' at about ItOO cells pel' mI. resul ts 
in ulcers in Hinter flounder. The Vibrio ceIls per-sist in sterile sea\'Jater at 
15 C 01' 25 C for a period in cxcess-o:r-160 days. 7. 71% of the blackfish, 61% 
of the cunners, 14% of the \vindol,vpane flounder and 1 0% of the 'vinter flounder 
examined in Long Island Sound had significant serum antibody titers to the 
Vibrio ulcer-disease agent. 
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.,..-.------_._--- ,-_._-------------
7. % 8. STATUS 

100 Amoeboid protozoa identified to genus and species 

100 Collections from sewage, dredge, acid waste, control areas finished. 

50 Abstracts on preliminary data published (see attaclullent). 

75 Approxima~ely 1,000 crabs and lobsters processed; .500 for histology. 

100 Principal conditions involved in gill fouling are documented. 

100 Principal differences in gill fouling organisms documented. 

100 Comparative baseline histopathology of Crustacea in New York Bight and Sandy 
Hook Bay have been completed. 

100 Collection trips fyr Atlantic mackerel completed in April 1975. 

100 Mackerel tissues fixed -and examined histologically. 

100 Proposals for aquacultur~ study tompleted and work initiated. 

100 Current literature on protozoa associated with aquaculture has been surveyed 
! and summari zed. 

!a~su L TS 

· 26 species 6f amoeboid protozoa identified from N.Y. Bight,and publications on des-
riptions of new genera and species (see attachment) now permits data to be published. 
· Comparative species composition of protozoa in different micro-habitats now being 
Ibulatcd for publication. 3.Preliminary findings published as abstracts in July ~975 
)18 being expanded in full manuscript. 4. Two large collections of cTabs and lobsters 
Ide at MESA grid stations in first half of 1975 are being processed'for histopathology. 
· The parnsi tic amoeba, Paramoeba l~ernicio,.:;a) has been discovered as the principal 
~cnt causing phagocytic nodule formation in rock crabs and lobsters, the suctorian 
~.:i.liatc) has been discovereel at depths of 100 feet 01' more on crab gills in the Bight 
lex, and excessive melanization of certain crab gills has been found to be associated . 
ith massj.V8 diatom infestations on cuticular surfaces. 6. Massive bacterial populations! 

---.~j !l,;;,..wVIC DrRf:crOf-< OR Df-:SIGNATED HEPRESEHTf',-(lVE (Si{:.) l 
, f''''''''\''-'-- C' rl - i 
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). Rcsul ts (Continued) 

often associated \Vith amoebae) arc present on gill surfaces primarily with rock 
cl;abs and rarely \Vl th swimming crabs. 7. CompaTative histopatllOlogy betlveen 
crustacean species is essentially complete and certain conditions aTe being 
studied in cooperative electron microscopic studies. 8. 36 Atlantic mackerel 
were collected in April 1975, processed for routine histopathology, and 
selected blood samples were processed for cooperative electron microscopic 
studies on parasites in the blood celLs. 9. Histopathological techniques on 
blood and tissues of mackerel have revealed the presence of two distinct 
sporozoan parasites in host fish; life cyclcs (lre uncler investigation. 10. 
Initial studies on protozoa associated Hith aquacultuTe arc in pTogress .. 11. 
Protozoa associated with aquaculture have been sUTveyed as described in available 
liteTatur8. 
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crabs> fish, and mo11~sks 

8. STATUS 

66 Ul trastructural studies on diseased crabs (~.' sapidl~s & C. irroratus) c1Te 
continuing and preliminary investigations have 1 eel to sever~T spec'ific 
studies as described below (Tesul ts) . 

100 Paper entitled: Ultrastructural Observations on the Blood and Hemopoietic 
Tissue in, the Crab, Callinectes sapidus. I. Hemocytes from Intermolt Animals 
is presently being tYVecl and will be ~subl11ittecl to the journal Cell and Tissue 
,!(esearch upon completion of the revimv process. 

100 Manuscript entitled: A Disease df the Blue Crab, Callinectes sapidus, of 
Possible Viral Etiology was submi ttecl to J. Invertebr. pa.thol~-Iast. reporting 
period and has been accepted for publication. 

66 Scanning and transmission electron microscope studies on normal and diseased 
tissues (fins) from flounder collected in the Ne1v York Bight have continued 
with enphasis being placed on fish collected during spring cruises of 1975. 

50 
}.'. 

Evaluation of EM data on normal and diseased (fin rbt) winter flolnldeT from 
the Ne\') York Bight. Progress l·i stp.d at sn% Otll1ng to Te850!-!5 C':xpl3-~~ed :!T'l 11 

5 of Results below. 
v, i 

,I 
~ 

o Manusc.ript on the c.ytopathology of fin rot disease in'winter flounder not 
prepared at. this t~ne (see Results 4 & 5). 

i 
~ 
t 

3 o 

50 

N/A 

t 
Experiments c1 ealing \\Ii th wotlnd repair processes in lvinter flounder could not i 
be performed before February; therefore, data analysis and manuscript I 
preparation are six months behind (see results 7 & 8). I 

Ultrastructural studies on the blood cells of the striped bass and winter I 
~~~~?:~~~n of. fine structure studies of blood and phagocytic cells from the I 
striped bassand winter flounder (FY 1976 study). I" 

N/A Collection and examination. of red blood cells fTom mackerel parasitized by a : 
_....I.-_h_e'_111_0R.rega.rine-l~ke parasite CFY 1976 study). 

ESU L TS ---:0.....:::.._________________ ·,----t,',. 
Studies on virus development, pathogenic amoebae, and host response to microbial t 

Isult aTe being conducted on blue crabs Cf.. sapidus) and rock crabs (f.. irroratl.ls) f 
)11 cctecl from degradecl (N. Y. Bight) and normal. environments. 2. Original study on I 
.ue crab hemocytes expanded to include more specific information on their functional . 
rtologyand a second study of blood cell formation in this species is underway. 3. I 
muscript accepted fOT publication. 4. Present efforts. are diTected toward examining ,t 

.n eroded tissues collected this spring for only a limited runount of properly prepared I 

.ssue h'as available from July 1974 to ~larch 1975. 5. Evaluation of material collected 
,st yeo.r (1974) has indicated that the earliest stages of fin e:rosion disease, thus I 
,1' detected) are characteri7-8d t y a loss of in.-teg1'ity in the epithelium as a result of r 

~ c 2_-lf 1 ~~\~.,~:~~~~~{~~1 ~l e s i. v e~~ :~=t?)~f.·6~;.nrfecr~ex t T ace 11 HI aT sp ac e a pp ea~~~ __ t~_~~~~'IlP .:-_~.~ __ J 
,Ft~{19,\t\~I~;-vi!-·!\,\f\I'.,Q.J~P·f;ttrl (;4k!;.lj",?,/l:''11 11. ~f DI.nE.'CTon O!~ DESIGNlITE.fJ m::PR=:SCNTA1'IVC (Si(:.) I 
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9. Results (continued) 

cell death \vhich eventually TencleTs the epithelium permeable to the environment and 
possible secondary infection. The above observatlons arc being compared with 
lMLtcrial collected this yeaI' before this hypothesis can be fUTthcT advanced. 
6. Data still being evaluated (see 4 & 5 above). 7, 8. An. inability to maintain the 
fish needed for this experiment prohibited any progress until February of this year. 
Consequently -' this IH'oj ect \'Iil1 Tequire an adeli tional six months to complete. 
9. Ultrastructural studies on blood cells from st:tiped. bass have shown that the 
peripheral blood of this species has seven types of cells and the function of each 
type is presently being investigated. 10, 11. No results are available for these 
projects at the present time" 
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\~"l::,l:lr!f,tnn) D.C. 20235 

5. SU fH A.SK TIT LE 

Registry of Marine Pathology 

8. STATUS 
l 
\ , 
~ 

,--~-~.-! 

95 Policy discussions held VJi th officials in and out of NOAA and NMFS leading to 
decisions on materials, accession facthoc1S, catalogLling, and r8trieval systems. 

55 Review and revision of 'activity is continuous. 

100 Initial solicitation of accessions has been accomplished. 

100 

100 

100 

85 

65 

N/l\. 

An accession entry form has b~en prepared and is currently in US8. 

IAll initial ac~essions have been received and ,catalogued. 

I New accessions are bei~g received and catalogued on a continuing basis_ 

The first catalogue lvill be issued during the first half of FY 76. 

Solicitation of con-'cributions outside N0'iFS will continue during FY 76. 

First annual review is ~cheduled for FY 76. 

! 
t 
:I 

t 
J 

I 
1 
~ 

J 
~ 

f , 
i I ~ 

__ L I 
H~~~~;ler discussions 1-lJere held \vith automatic data processing specialists at, san~~~----I 
ok and with Mr. John Pleasants, manager of a biological and ecological information . f 
orage facility (Marine Environment and Resources Research and r,'1anagement System, MERI~\JS~~ 
am the Virginia Institute of MaTine Science. 2 . Activities are under continuous revicH! 
insur~ ~hat flexibility and lcewa~ fo:: advantageous mod~f~cations ar~ inc?rporatcd i 

to POllC1CS and methods. 3. Contrlhutlons have been sollclted'from blOloglsts at t]le I 
dell e Atlantic Coastal Fisheries Center \\'i th special emphasis on the staff of the i 
ford Laboratory. 4. A brief but comprehensive accession entry form has been prepared I 
d, modifiecl. The fOTlH includes an array of pertinent infoTlnation descriptive of the J 
CO'7 i ~~ and useful for (illd,,'.'ing, ca tal~~uing, and retr ieval. . . I 
,!L--.'0~-{~\--J:1Al+-~~~~LJ-~-=-'--=----r;------------------ ' , . J 
lfL:.!'} ;1-171 L\J'II.\E-~'i';W1i l,tcth4:t}Q\n\.Js!,~fih-rIY;V I i}"FI.'.C D i F~ECTO n 0 FI [) ESIGN AT E [) R E PitE::S L::1'l TAT I V E (Si~.) - 'f. 
f .- v \i '-..,\ t -"":';' ... ~ ~t \. ,£,'> ;.J- \.'7... .... . I' \ __ - -- . c..... t 

FOR: JIasl(cl1 S. Tub:i.a-sh ' t j) r] ~~p . I J) (ll'-\",' ~" 
.. J .~>-.". ll. ~ -c.J _~'<..JA ..... ,," A\ r-~ ,- ... ~ 

... ----'-~-.----.• ------~-- ----~--_. _____ ..,L~~ ':~;-b-V~.IGC'~-\:;;r\---,- .. ~'> 



~:V.-·;-;;;~;2.~ 15C<--~-~--·----~"-~---·---'--'-'-~---~---·-U. S~ D [ r;\"R T Me riTO F C OMME RC E L FlSC,,'\L YEAR 

\.-74) NATION~\L OCEi\N!C AND ,\TMOSPi-n:::RIC ADh1!NtSTRATION FY 1975 

2. D,I\'-E PREP/~RCD 

NAU=S SUBTASK Pi~OGRESS RE 
(Sec Detoi !ecl 17, 1975 

(Submit [0(/( copies.) 3. HEPORT!NG F"ERIOD 4. TOP' NO. PLUS ST F' SU F F IX 

I '0: Director, National1,\arine 
Fisheries Service, ATTN; Fx5 
National Oceanic ,wd 
Atmospheric AdminisU'8.rion 
Washington, D.C. 20235 

Second ha.lf . __ ~I'1A. ___ C_'-, 053 --75 _. LS '-l~:- ~_S 0 :~L! 
5. SU BT ASK TITLE 

Distribution and FJyv.ndance of Prerecrui ts 

OF 7. % 8. 5T AT US 
~NO. -~1 

A/§ ~---~r------------'--------------------------------------'--'--------'-----------------------.--------------.------.c 

1 100 

2 100 

3 100 

4 30 

RESU L TS 

Ichthyoplankton and neus'ton samples from fall (E'Y 75) sor-ted and iden"tified e 

Ichthyoplankton data from above cruise compiled and available to user 
g-roups. 

Spring- survey cruise completed" 

Sorting Clnd identifying of ichthyoplankton samples from spring cruise 
started on schedule. 

1. Comple'ced sorr-lng and identification of larval and juvenile 
sarnples and 174 neus'ton scunples collected during fall (FY 75) 0 

2. Compilation of both plankton and neuston data completed. 
3., Spring survey cruise completed~ 
4. Began sorting samples from spring cruise (FY 75) ~ 



Il,A r Oi\M 32·~ j 5C 
·14) 

0.5. D[P/dnMENT Ol~ COMiAEr;;CE 
NATIONAL. OCEAt~IC AND f\TM()~_;r':>HEH!C l\DMIN!STI~AT!ON 

NMfS SUBTASK RE 

'L FISC"'L YEtl,1-'{ 

F'Y 1975 

. (,')':>0 DeiDi/cd Instructions) 
~-~-~-~~.~~-~--------~,----,.-----~~~-.-----.-----~------------... -.--.-------~~-.~---}---.----.,-----~, .... --_ •.. _---_ .. { 

(Submit four cOfJias.) 

): Director, N"Hional Marine 
Fi.sheries Service, ATTN: Fx5 
National Oceanic and 
Atmospheric Administration 
W8.sbington, D,C. 20235 

3. HEPORTiNG r'ER10D 

Second half 
5. SUS'fASK TITLE 

Diurnal ActiVities of Young Fishes - Field Work 

8. STATUS 

Planned for smmner cruise (FY 76) Jco st:udy diurnal activities of 
young silver hake and associated species. 

~ESU L TS 

L.. Eegan preping for July (FY 76) cruise Q 

l 



;AA rORi-.-{ :J2~.15C 

~J41 

S SUBT 

U. S. DEPAHTMENT Of COfMAEftCE 
NATIONAL. OCEANIC AND ATMOSPHEHIC ADMIH!SrHATION 

Dotni led Ins(ructi ons) 

(Submit four cO[lics.) 3, H.EPOHTING PEmOD PLUS STP SUFr:!X 

); Director, Nat.ional Marine 
Fisheries Service, ATTN: Fx5 
Nat iona 1 Oceanic and 
Atmospheric Administration 
Washington, D.C. 20235 

Second half 

5. SUBTASK TITLE 

1 90 

2 gr.:' _ J 

3 90 

JI 75 of 

) 95 

lO-3C 

~E$U L TS 

A.nalysis and Prepa:r:a.tion of In-Hou~,e Data for ·Publica·tion 

8. STATUS 

Final draft of Ivls on distribl.1.tion of young bluefish comple·ted~ S1.IDmission 
of 11s for review delayed by need to revise sorne figures @ 

Hs on distribution of Atlantic mackerel. being revised after review. 
Compl.eted en schedule but delaYf.;d by need for revision c 

Final draft of f.1s on descript.ion of young sea robins nearly completed. 
Behind schequle due to changes in I"1~3 forma·t. 

Figures comple·ted f text in prepa)':ation on J'.1s descri.bing tvvo species of 
~~cci~§,. Completion behind schedt:.le. 

Ms on clescription and occu.rrence of eels being revised after revievl. 
Completed on schedu.le but delayed by need for revision. 

Actively wO:i:king on Ms of following foul:' species and three families: 
1. Seasonal dis·tribution and abundance of ~:c, 

a) cod, pollock, haddock 
b} m6nbers of family Scorr~ridae 
c) members of family Sciaenidae 
d} mernbe:esc6f farnily Clupeidae 

2. Description of young stages of tilefish. 

Bluefish 1'-1s completed except fOl: rev'ision of few figures. 
: ~ l\tlantic mackerel Ms completed f revie'V'led; new undergoing minor revision e 

'. Sea robin Hs subm.itted for final typing prfor to review. 
:. Ac·tively working on initial draft of text describing young Merluccius. 
I ~ Eel Hs completed r reviewed, 110'vi' undergoing minor revision. 
'~ Hs on fishes listed above proceeding on schedule ~ 

, 
I 
I 

, 

I 



(SulJll1it [our CUiJio.r;,) 

(1: Dir('ctof~ I\L1(jufla1. M:Hine 

F j she ric s S ~ r\' icc, A T TN": F X 5 
Nat ion:'!l Oceanic ,tod 
At!llo"phcric Adminj"u:ltion 
Wnshington, D.C. 20235 

2nd li(,l.lf r 2/2 

5. SU GT 1\51< lTf LE 

Sea.bed Oxygen ConsmnpLi.on f New York Bi9h·t 
-1~0: r'-"l--~-------~-~-- --~---------~.---.-.---.... --.-.. --.----------~--------------~~-----. 
Of 7. % I 8. S.TATUS 
ljE 

:--~~O~ On schedul-:-----------------------------

2 85 ~i On Schedule 

3 50 On Schedule 

100~. Completod 

Submi tted technical report. to HESA, 5 (] '0 I 

: I 
On Schedule 

On Schedule 

0 On Sched1.11e 

,..," , "'i ""_ . ; , ;;J .-, (' .: : '--:: :::. J ,--" 

0 On Schedule 
f 
i 
I 
! 

I 
! 

Subrnitted to HESP~ Office t\'lO reports: 

1. "'rcchnical Report - NeVI York Bight 

f 

I 

------~-·-·-----------·-"---·---·-·~----I 
llpex Data on rrotal Oxygen Concrnmption b:'l the I 

2. 
::::;ea.bcd - ]'Jarch 1974 -~ FebnJ.21I."Y 1975. 
f,1aterial for EIS concerning t:be proposed alternC1i:e \.\/aste disposal E)itcs in 
+.:.118 NCI'1 York Digh t. 

I 



s 
(Submit foul' copies.) 

0: Director, National Marine 
.r ishcries Scrv ice? /'). TTN: Fx5 
Nat ioual Oceanic ilnd 
Atmospheric Administnltion 
Washington, D.C. 20235 

NATIONAL OCEANIC Afo.!D ATMOSPHERIC ADMINlsn~ATION 

5 
~~. DATE PF~EPAF\EO 

NO. PL.US STP SUFFIX 

Second Half 
5. SUBTASI< TITLE 

Ni5=:-r'~---I---~--~- -E.h.yJ,Q p 1 a rJ:',:J 0 nan cLE.cLmar,v P r o.d u c t i v i!~LJ~ ew Yo r k _ Big h t , ____ '[ 
OF 7.% a.STATUS 

~/~ --..........,.".- ----~~ --Wi 

* SEE MAC-067-75-IE-A (01) 

RESULTS 

OFFICIAL PREPARING REPORT (Signature) 

I } Jf.; f n· 
(~, ,( ~~: LA~~_{Jhl 

----"\~---

or,/\!' .. I-DC -;049.F'74 

I 

J 
I 



'. 
·1:<') 

.July 1~.n5 

(.'::u[jlnil [U!1f cUJ)ic.';.) ,~, 'fDP HO. PLUS STF' SUFF IX 

0: Di!i'ctOf, N,ttioflal M~lrill(' 
J:j;;herir:s Sen'icc, ATTN: Fx5 
NOll iOf);11 Occ:111ic and 
Atmo:·;phcric Adtllinistration 
W[\;;1Iio1;too, D.C. 20235 

Second hCi.lf 

5. su tH I\SI< TIT LE 

Dcn·thic !·1ac:r:o£auna r NEe','l Yo:rk 135.9ht. 

5 .. -7 5··IE~n-l·-03 

8.STATU$ 

1 100 On schedule. 

2 100 ! On schedule. 

3 100 On schedule. 

;~:Su L TS .--~---. -------~.~---~-----. ~-.~.------~~.-------------------------.-. ----~··~~--"I 

'. 

1'b.ree cruises conduct.cd that are not shmvl1 on plan: (1) February to proposed 
alternate dunlp sites; (2) April to ei-ther si.de of proposed alternate dump si.tes 
in c01npa~ccl.ble depths; and (3) Ivjay··-June, to IDng Island near shore~ 
Completed 1 SIr-an of: (1) 5th quarterly cruise; (2) alt.ernate du.mp site cruises i 
and (3) a.bcnlt half of crui~3e described in (2) f ctbovc. 
Reports received on historical data; contract continued to analyze reconnaissance 
da.ta. rrhis function to be reported in futu}:e under subtEisk suffix 06. 



I ,.}(1:-

, ,~_ ,_~ .. ",,," _"r> __ ........... "' .... - .... ~ ~ ...... - ..... " ""'" ~~ ... '""_" •• "'A~~.__... .. _...,. .. __ ......_~ .. ~ __ ......... ,,_~._. ~ .......... ~_-'--'.rt.~ ... "' .... ........., ....... ~ .... ____ ~~...,.~~.,, __ ~.~,_ ... ._...._ ~-~~' ••• ___ ~.~. _ - • .,. -. ~'_ O",-__ ~·-=_._ "".:.-,-,--. .• ---~~-.----~~." .... -r ... "'·.~-.....-. ...... -"""'------.......,..--· ....... ~.,...-""' ..... -.. ____ ,."" ......... ~~. 

1,1, S. D[:I:Aft"f,'J,I:ilf OF COL;i~.'il':f.:CE ~. FI~;CI\{,. yc!\n 

NJ'."fIOHAL OCE/\t~iC !\/,jD /\Tf-"C)Sr'Hf::HIC ADMlr~tSYrU\TIOH 
15C 

\,'\ S B T K S -;~L) f\ 1~E-r~R'C-r;Ar~iEl)--'-'--'-";I: 

. (S0<'lJddilcclJI1';trtHti nns) I ,1'1):1'1 197t':; . 
-'< ••• ~ - -·(~t::;;)~l;·;;~[~:;-·;;;J: i c .',~)_w_. ------1 ;-r;~;;-;~-I~lt;G~~R~ 00 ---._--.---.----.. -·--~----------·--·~-J-;.-TI~-Pt4·0~ r-'LUS' s i:;~' S~;;·;!-;;· 1 

); Di.cctN, l~,l.tjolt,\ I MMin/~ I 
Fi<;i.lI'ric'; Scr\'i~c) /\Tl N: Fx5 t Second half ,t1\C-·OS5·-·7~j-IE-E-l·-O!' I 
N.t! 1011" J UCC3111C anJ --.-----------------------.. ---------- --------~. 
A t !llo,~ph(~ric AdministfiH j on S. SU lJT t\~;l"; TIT LE I 
\CIshingtoo, D,C. 20235 ! 

Bcn thic Hacrofauna .- ,sorting (,Eld Hepol: ti ng ! 
~r~% [---~---.. -.---. ·-·--------·-~·----··~~~~"T~----------- . .' . 

Coni:)::.'act terminated. 

~ ________ ~_~" ____ .~,.J 
RESU L TS 

f r 

I 
I 

! 
I 

I 
j 
i 
I 



u. :;. fn:r)!d~T:\i':'tn· OF COi-/u'J.[I'CL: \. ["ISCl\L Yt:::M'< 
Nf\TIONl\!. OCE/~nIC /..i~D f,')t.~U~;F'Hr. Hie: M)f.lli1!~l nr\'i'iOI~ 1975 

(SrliJlllit [n,ll' CCijih's.) 3. r~EF'OHYlt~C PfFi!OD Ii. TDi-' l·iO. PLUS 51'1' SUFFIX I 
[): IJll'CCIO[, N'ati(;!wl t.hri!lc ! 

!;j~~hcries SClviu, ATTN: Fx5 SecoJ.l.d hJ,lf Hl\C-055-75"-IE"-R-l~O~! 
N" tiona 1 Oc e ani C Cl fI d j--.,------.-., .. --... --------.. ---------.. --------- ----.- ----"~"I 
ittfnosplieric Adminis[raliofl !:;. SUBTAS1< TITLE I 

W/ . l' I)' r
O

• ? 07 ? c I \·.i\s)tngtofl~J .'-...0 •• , -:;.1 . I 

fJ.'f3-J'---'[----, .... ---------~~ th:~~_Hd=faund_~rt!~''J an~porti~~_~ _________ 1 

l~ .~~ ~-----, --------.. -----.-----.. -----~~-~~:.~~-~~.------.---.---------- .. --"---~---~--.-! 
1 I 100 On schedule. . I 

I 

I 

2 100 On schedule. 

3 100 On schedule. 

100 On schedule. 

RESU LTS 

:-4. Producti vit:y of group improved over 1st half of FY. Contra.ct vIas ex-tended 
to Septenilier 15 r 1975 ( aft.er" v7hich the con.tract will te:nninate. Punct.ions 
of this subtask \'lill be trc-illsfen:ed to S'I'P 03. 

I 

I 

I 
! 

I 
I 

-.-I 
I 



(Suhrllit (our copi,):,,) 

); Dili'c(or, N~,tinnal Marine 
Fisllcri.f's SCfyj~c, j\TTl'J: )7::5 
N;l[ iOfld 1 OCC:i\ ni c and 
l\[tn()5ph,~ric Administration 
Washington, D.C. 20235 

N!~TI[)HI\L. O(:r::A'.JIC 1'.i-lP ATf',~O:;i"ll!'HiC /~LJIAltJIS'\ H/o,"1101'J 

Dot;,j/ .. '(/ Ifl .. ;t,·[1c(ion.'~') 
.----.-.----,,-~.---.-~-.-... -.--.. --.----,--.-~.--~.,-.. ,-.. ; 

P L U SST P S U F r:' I )I, 

Second Hi.:l.lf 

5. SU B1 f<..SI( TIT L.C 

Statistica.l Design and J\nalysis _. HeY'l York Bight. 

7. n.STATUS 

100 On schedule. 

100 On schedule. 

o Cont:rac·tor docs not have nccQssary dCl.t.a for mul i:i.variClte analyses. 

o Cont.ractor does n,ot. ha.ve necessary data. for multivari.ate analys8s~ 

I 

I 

I 

i 

1 

I 
-----------.---.----. ~----------~-. ------1 

RESU L TS 

and 4. Contractor supplied list of ecologically important species. 
, and 6 .. Support of cont~l~a.ct . .lapsed from 30 Decernber 1971 until n1id·-June f when 

continnation vIas authorized based on redefinition of goals. 

I 
t 

~,~,-~- " ! 
OFF I C Il::LP n i~A n-i.,l:C:n ~ p o'i~~(;j i ~I); ~~;;---'---'---~---r~~F f.i.e·· D Il\l?(~~~f~ 6f~ ~1-ESI(;t~'f:rE 0 :'( [P fl [r~ I'i T (\ T I V r: 7,;:;;~i'.-)---'''J 

/ 

1/ 1(,;" I I) L -. I 0r (I r' 

._~ . (--; . fl- ~~~t- ~JLt I; , ~ ~~J:;ll-tj =(.1 ~-J~ (I ) __ , t I 
--------1(~/..<.-.-~--~.-~_>-.~.A-.-. ~._ .. ~ __ ._ ... ___________ "._.J __ ._. __ ~~ ____ ~ ___ " __ ~_~.,~ __ .tL\L, ...... K('£~tA;::I,:t"t-tCt1~;~-Cf\---.... ---· .. '".J 

I 
r 



2. (l!,YC F'RCPAhL.U 

fJT !/' 
1\ 

(.\('fI 1)ctniicd 111.'; (rucfi(lIls) .Ju.ly 1.97~_; 
··".--·'"·'···'-·(.:.<;~j~~;i;r·;;;·;;·:;tJI.:·;;7.:~·~-'-"""-'~~-""13-~-r:-cFJ'~;f:(~i:"I~~-~;-f;[;r~'ic;~;---·------·----·---·----.. --·---.·--·-·--·-·------~~-·1:~~) .. r~-.. ;~O:_-i:JLLiS--S1~l~-S-;-Ji~:f~·i·;;· : 

, . ",' II' - f U: ])]ICC(Uf, ]\~.HJnl1il q:lllfl(: ! 
h!~hefi(:;:: Selv icc, ATTN; Fx5 I Seconr1 half \lhC',,055-- 7 5--11':'-H--I--Cn ! 
Nat i olla I (lee alli c and r--------'-----~--'-----------------.. --.. ------- --------------------.. -.... ,1 

Atmospheric I\d!ninis!r:ltion lS- SUDTASK TITLE I 
\'" . 1 . D r' 2 01 , 5 I ~ as llllJ;tOI1, ..• ".. . ~.J 

-m)',- r ___ .'I ____ ·_' __ ~_·_ -' .~_._!:~e~:~.~~~~~~:. i 0 ~:~~~~_~~_E~or m:~n i f e_:~'~_'- N e\~_ Y :?2~_~.~~~~_. ___ ._~ .. -~J 

~~7~lol-- _______ ~s~~ _______________ ~ 
1 Behind schedule. 

70 Behind schedule~ 

70 Behind schedule. 

. __ .L ____ Jc........ ___ _ 
--~---------------

RESU L TS 

:ontractor has given verbal assurances that the rcsearch on foraminiferal indicators 
)f durnping is proceeding satisfactorily. A cont.inuation of contJ.rac·t until 30 JUDe. 

L975 was negotia:ted in Decem):)er 1974. Final report not yet received. 

I 
I 
I 

I 
I 



$ 

(,S'ulJrnit [ont c.opies.) 
): Dircnot, Nation.ll Fl.u-ine 

)o"i .. ;licrics SClvicf', /\.TTN: Fx5 
r~.\l j,)lla J Ocennic and 
Atmospheric Admiui,;tlatlon 
Washington, D.C. 20235 

N f\ T IOU i\ L 0 C [: ,~ I ~ : C j\ [..: D ",'j r,t \) S P II t' H! C /, f.1 H I r~ I:; T r~.~ T I () N 

3. nl~:PORTING .pr:nIOD 

Second half 

.0:;. SUDTASl< TITLE 

1· o~,;:: .:; I ~I 

lJuly 1975 

Ii. TDP NO. PLUS ~)TP SUFFIX 

55 -7 5 -' IE - n -1-- 0 D 

Ben·thic J:·j,E.dofc:n,ma - l~e::rnatodo~::; - New York Bisrht 

I. '% 8. STATUS 

100 On schedule. 

100 On schedule. 

100 On schedule. 

I 

I 
-_. --~-".----.. ----------, ! -, - --------------' -----'------------.. ---=-~-~~"'! 
ESU 1.1'5 

)ntractor's final report received. 



(:)ubmi( four copios.) 

): Director, N,ui,)n:d r,1ariil~ 
Fjsh('[i(~s Selvice, ATTN: 1-'x5 
Nat lOlla I Oceanic r.od 
AtrllOSphcric Adrninistralion 
Washington, D.C. 20235 

7. % 

1. 100 On schedule. 

2 100 On schedule. 

3 100 On schedule. 

n:su LTS 

H/\TIO!~J\L OCCAillC h~~D I\'j i.i':lSI'I:i:.f{IC An!'!\lfJISTI\l~TIOI! 
J.975, 

1'., D.f., T E P rl E.P /\I~l:: D 

~July '1.975 

3. F\CPOI~T!HG PU\IOD I). T D P I;,,' O. [-' L U SST r~ S U F r I X 

Second hC1lf 

5, S U [J T r~ S I( TIT L E 

Benthic Meiofauna - Ciliates - New York Big~t 

8. STATUS 

~ntractor's final report received. 



(S~!:f)Oli[ [CJ~lr cCJJio.l
;.) 

t(): 1) ij cCtor, N,ll jUIl:li I'.brinc 
l;ishcries Ser\'icL", ATTN: Fx5 
1,J,)lio{1;1i Oceanic aod 
Atl1lo:;phcric Administr;1ll0n 
\~!ashillgt()ll, D.C. 207.35 

7. % 

4: On schedule. 

5 100 On schedule <. 

RESULTS 

LJuly'1975 

4. TDF' HO. PLU;~ STP ~;UFI-!;< 

half: 

Phyt.opl;::mkton and r.rimi'u.'y Productivity ~ Apex of: He.>;",r York Bi~JL 

8. STATUS 

Contractor's final report received. 



(Suornit four copies.) 

1'0: Director, National Marine 
Fisheries Service, ATTN: F:x:5 
Nat ionai Oceanic and 
Atmospheric Administrati.on 
Washington, D.C. 20235 

:'~No;=""-' ~-- .. __ ._--
OF 7. % 

I'-IATIONAL OCEANIC AND ATMOSF'HCri!C /~DMIHISTRATiON 

FY 1975 
2. DA1'E r'F!EPArtED 

17u 1975 

~. TOP NO. PLUS STP SUFFIX 

Second ha.lf l'1AC--055-75-IE-R-l (] 

5. SU BT ASK T lTLE 

Analysis of Glxmndfish Samples for MESA Obj ectives 

8. STATUS 

~.-~. -.--r--------------.------'--------~------------------------------------'"----------,-----------------.------------.--/ 

1 100 

2 60 

3 100 

4 100 

. RESULTS 

Pat.hological samples collected and distributed on schedule. 

Data processing' on schedule f data analysis beg1L'11 ~ 

Information for scheduled reporJcs submi ttec1 all. time ~ 

Data Slli'llmaries prepared and submi ti:ed to IvJESA in manuscript form 
for publication. 

1. Grollndfish catch data and finrot samples collected on schedule. 
2c Data processing on schedule. Analysis of impacted area.s begun. 
3. Station listings and ca'tch data submitted for alternate dump site and tri ..... mester 

reports. 
4. Six summary reports sttbmitted to MESA for publication. Other reports in progress 

comparing fish distribution in impacted and n.on-impacted areas. 

I 

I 
I 

I 



~"'_'~ __ ~",_."_.--.I"_ .. _____ ~ __ .-I' ________ '."' ___ ' __ '''--~' _____ '_''~~~~_'_'--"' ~.- .,-- • ___ ~. ____ • __ .-.._ .... _________ ~_~._. ________ ~_~ ____ J __ .~ __ _ ~~ __ ••• _. _ •. _"~._ -'-'-~--"T-'~'--"-~~'~-_W-----"--~---~-_____ "'''' ___ '''~ 

A F' C1 ;:U< ~.- .l \.. • .. r • ,r ~". ~ .. t 
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At:::10S ()h!':ric Administracion 
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5. SUDTASK TITLE 

J. J\quacu'J tura'l Genet i cs 

~. ! 7 5;1 0 8. STATUS 

: I025fs~c' kgro un d --da-t-a-c-'o-l-l-e-c-t-ed ---------~-~------
r~' 80 f rvlanuscript partly completed 

A 0 Initiation postponed:on condition of new hire 

A o f Dropped until more work ha~ been done on artificial foods 

AI 
i . , 

10 Literature being explored 

("1 85 [vtanuscript-'argely comp'leted; av~a'it5 revievJ'by Investigat"ion Chief 

M90 Manuscript almost ready for Center review 

M I 90 I Manuseriptawaits review by Investigation Chief 
t I ' 

E 1100 I Accbrilpl ished 

M I 70 I r~anuscr-i pts partly completed 

A 30 I Progress being made 

E 25 ITO be done as scheduled 

fvj, 0 I'TO be done .as s-chedul ed 

A 15 Idea still being fostered lJO 
Same lag in sc~eduJe due again to reprogramming changes 

"<ESULTS 

." . 

Three manuscrlpts are' largely completed for scientific journals. One deals with 
parthenogenesis induced by genet'ically "dead ll sperm, and use of this method to obtain 
absolutely inbred oyster l~rvae for breeding tests and use. Another is a comprehensive 
study (anddiseussion) on the use of rad-iation as a tool in experimental breeding with 
practical applications in mind. The third is a eyto-genetic study of the large deeper 
water oyster, Hyotissa hyotis (of the old ftcnodonte or third genus of oyster's), Evi
dence is presented for the genetic distinctness of these oysters from the common com
mercial oysters, a finding with implications for the establishment of wide-hybridization 
programs. 

'( OVER) 

Arlene C. Longwell 



9. Results (contd) 

The usual consulting work on breeding has been done on request of 
hatcheries. A symposium lecture on aquacultural genetics is being prepared for 
this yearls 3rd Pacific Science Congress in Vancouver. 
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Laboratory Culture of Marine Micro-algae 

I;·~ __ · -____ _ 
I I . I 

1100 On schedule 

100 On sch~dule 

---_ .. ---------~----~--
8. STATUS 

100 On schedule. 

100 On schedule 

. .k.-., _____ ~~_-___ ........_----_. ____ • _______ ~ ________ _ 

::SULTS 

1. Species in the culture collection were kept in viabl~ state by periodi~ subculturing 
on various types of growth media. 

2. All strains subjected to periodic tests for sterility. Two species have been 
recently purified, 'leaving only 3 strains that are still bacterized. 

3. Sever~l species have been acquired from other investigators and some additiorial 
isolates were made. 

(OVER) 

)FF!~IAL PREPf\HING REPORT (Sir.r~O!lure;) ,1'1." 
r- _ 

~avenna Uke"les \_;CJ: '" .. \;._-.. _-" 



Results (contd) 

4. Growth, as affected by the presence or absence of vitamin supplements, is being 
evaluated in several species. 

A unique method has been developed for culture of microscope algae that can be 
used for evaluating growth response to chemical and physical factors. A manuscript 
has been prepared entitled, An Unusual Method for the Culture of Marine Micro
scopic Algae. 
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S. SUElTASK TtTLE 

-j 0 -'1,-LIJ._,) __ .. '_' ____ . _ _. __ .' ________ . __ ,. 

?: ~ U,\ 'r E F) i { E r" ,.\ r{ ~-~ () 

Mass Cultivation of rine Micro-algae '. fL---.----- c-=----'"--'--------~;~~-~s--·--'---~·--------------------.--. 

I 1 00 f 0 n s ch e d ~ 1 e · .------- ----------~,-.--

j 
\ t 50 

J 

On sclledul e 

\ I 30 On schedule, 

I 
I 

11 
~E5UL 15 

1. Mass cultures of microscopic algae were maintained as semi-continuous pure cultures 
to yield a total of 2,335 liters. This material was used as a food source for 
juvenile and larval stages of molluscs experimented with in other Investigations in 
Experimental Biology. The number of culture carboys was increased from 12 to 30. 
Mass cultures of mixed species were maintained in open tanks to provide a contin
uous food source for adult. ani~lals. The harvest for this past 6-month period was 
52,700 liter's. 

2. This is an ongoing activity for which progress will be continuous. Efficiency at 
maintaining clean cultures for long periods has increased and hence the storing of 
food cultures at low temperatures becomes more efficient. Experiments into (OVER) 
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9. Results (contd) 

the potential of lyophilizing cultures have been ~tarted. 

3. Experiments in which minimal growth media is being evaluated with an aim towards 
"increasing the cost eff"icierlcy of the gratA/tr', process are ;n progress. 
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NMFS SUBTAS!{ PROGr~ESS HEPOHT 
(See Detaih'Cl !.'1structions) 

-~---~-----. .,...-----------~,-~~----.-~,-~.-----~-------.---~----_._-------
(Su:;;:;i{ [our copies.) 

Di::::ctor, .:\:lLiolu.l Icbrtne 
fi:;heries Service, ATTN: Fx5 
N;:;.:io:nl Oceanic and 
At::r,Qsp::eric Administration 

3. HEPO?T\~'G f)E~iIOD 

January 1 - June 30, 1975 
~----------~-

5. SUDT/\SK TITLE 

.:L~JY_l.~~ 1 9 L~ ___ . ______ . __ 
·L TOP t!O. PLUS STP SU,, Fl>: 

MAC-057-75-AQ-A-l 
----- -----... ~~ ~ 

Washington, D.C. 20235 1 )-:-r--i--'--------- ___ E~iments ir! Molluscan Nutr·it·io_n_~ ____ . _____ , ____ , 
= 1,7.%' 8. STATUS 
E 
~l--' -- ~--' 

, I 40 I Partially on schedule 

20 Partia11y on schedule 

, I 20 Partially on schedule 

'{ESULTS 

1. Experiments were conducted in rearing oyster larvae with various containers and 
other experimental variables in natural and artificial seawateG both sterile 
and non-sterile but, as 'yet~ no satisfactory method for rearing the animals in 
a satisfactory experimental design has been found. 

2. and 3. Some experimenta1 work has been conducted but progress here is limited 
by lack of developments in part 1. 

OFr!'::Ir'\L PREPARING REPORT (Signa/LIra)_~ 

Ravenna Ukeles .;d_'_~-'''- ';/ 



Effects of Pollutants on Cultivation of Micro-algae 
----~-----------

8_ STATUS 

Not on schedule 

A 80 On schedu"l e 

r 
i 

~E5ULTS 

1. Not on -schedule due to pressure of other work and in~ufficient assistance in the 
-I aboratory. 

2. Manuscript entitled, Observations on Organic Carbon Utilization by Photosynthetic 
Marine Microalgae~ 'has been completed. Th~ study describ~s organic carbon utiliza
tion of 13 axenic speci~s of micro-algae in the' light and in the dark. The compounds 
tested were 15 sugars, 19 acids s and 16 alcohols. The ecological aspects ar~ 
eval uated. 

- (OVE.H) 

OFFI~I~.L Pf-1EPJ\HIt-lG HEPOEH (Siena/UN») 

Ravenna Ukeles (/-:; . !{." < -<..-'-,~-. -_ .. ' . __ . 



· ., 

Res ul ts (contd) 

Some additional data on toxicity levels of the alkali metals - lithium, cesium 
and rubidium - for microscopic algae were obtained. The interrelationships 
between these elements and sodium and potassium are being studied. 

A study evaluating the toxic effects of the non-metallic element - selenium ~ 
is in progress. Elem~nts that are antagonistic to selenium toxicity are being 
researched. 



5. 5UBTASK TITL.E 

Cul ture Methods for the Surf Cla:::.:.m.:..:..,, ____ . ______ _ 
tEI-~--·~ 

~66 I On schedtil e 

~ i70 On schedule 

8. STATUS 

~ 40 Behind schedule 

\ 50 Behind schedule 

RESULTS 

1. Attempts to ripen surf clams during the wi'nter failed. New approach pl~nned. 
2. Damp refrigeration of ripe c1ams, which improves their response to spawning stimuli 5 

shown.to lower fertilization percentage. 
3. Fouling of recently-set clams, which can be fatal, studied. Control measures not 

yet found. . 
4. Due to. heavy mortality of PO'st-set clams from fouling, studies of growth of juveniles 

in the tank farm this growing season have been delayed. 



· (See Det<Jiled Tnstrtlctiol1s) 
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ae i08.?L 1 Occ;lnlc and 
t::Jos phc ric Ad ministr::tttoo. 
ashioz,-oo. D.C. 20235 

~. -.--
90 I On schedul e 

-10 I' Ahead of schedu'J e 

10 Ahead of schedule 

SULTS 

5. SUBTASl( TI1-LE 

C~lture M~th~?s_ for the Bay Scallop 
8. STATUS 

Sources of adult ~cal1Dps scarce but adequate. Search for new sources .being 
pursued constantly. 
Initial attempts to ripen scallops out of season partially successful. Several 
avenues of study suggested by initial results. 
Prel iminary rearing. attempts par·tia11y successful. Larvae reared to metamorphosis 
but problems are appareDt.which limit consistency of results. 
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: Director, N:Hion;ll t.hrine 2nd HaLf' FY 75 
1; i ~~hc ri C'; Scrv ic c, ATT !',J: Fx 5 
h',\[ io!,;t i Oceanic and 

Wu:.;hitlgton, D.C. 2023~ and fcC:."!cJing 'i)chavior of juvenile llHll1c;t and bluefish 
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30 Corrtinuation of tests to estublish norn01 feeding, viSion, and schooling 
responses Cl(~layocJ by seasonal ul1C1vCl:LlabLLity of blueJish. 

10 Acute thermal stress effects ha vo begun 011 acti vi ty, feeding 5 D.nd school
ing of juvcnil~~ blueJish •. 

25 Thermal stress effects on mullet have been delayed by seasonal unavail-
abilit-y of fish" 

o Bluefish studies to be completed on schedule .. 

_L_. ~ __________ .~___ ._.~_. _____ . _______ . _________ J 
'zESULTS l 

lo Preliminary tests have 8ho\\111 i.::'hat vision is a p:rimDxy sensory component l' 
in normal intra.::;pecific social attraction" 

. 2. SignificJnt changes in schooling cohesion and feeding are evident at 8nb~· ! 
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(SulJtnit [our: copios.) 

s 

: Director, Narion;ll Marine 
Fisheries Service, ATTN: Fx5 
N:Hional Oceanic: ar.d 
Atrnospbcric Administra.tion 
\l/ashillgtOn, D.C. 20235 

3. HEPORTING PE.1-1!OD 

Second half 

S. SUBT ASK TITLE 

Ichthyopla.nkton Survey of New York Bight 

7. % B. STATUS 

100 Nonthly cruises in Nev-J York. Bight complet.ed. 

50 Plankton samples being sorted on contract on schedule. 

FY 1975 

,-July 17 t' 1975 

4. TDP NO. PLUS STP SUFFIX 

(01) 

100 Cruise reports (i.n forra of quarterly reporJcs to BNL) prepared on schedule~ 

50 SOJ::'ting f counting' and measuring of sorted samples on schedule c 

50 Analysis of plankton da.ta on schedule. 

~ESU L TS 

Ten mon·thly cruises conducted on schedule. 
2. Contract let to NYOSL 200 of 550 samples sorted to dat.e .. 
~ 0 Quarterly reports to BNL include cruise reporJcinformation 9 

±. Sam.ples from mon'thly cruises sorted as received from N'10SL. 
). Analysis of data. proceeding some results ~resented to BNL a.t conference in J:v1ay~ 

f 

i 

I 
1 , 
f 

1 
f 

J 

~ 
i 

I 
I 
I 



FY 1975 

S SUBT 
J) ctn i Jed Ins truc (i ons) J\:ily 17 f 1975 

(Submit four copias.) 
Director, l'htional Marine 
Fisheries Service, ATTN: Fx5 
N8.t ion"l Oceanic and 
Atmospheric Administration 
Washingtol1 1 D.C. 20235 

3. FU::PORTING PERIOD TOP NO. PLUS STP SUFFIX 

Second half (02) 

5. SUBTi\SK TITLE 

Atlas of Icht.hyoplankton Data from R/V D<2.~ Survey 1965~·66 

7. 8. STATUS 

100 p~cc1..:rrnulation of data cornpleted ~ 

100 Keypunching f audit.ing and editing of data complet.ed" 

80 Prepara·tion of computer prii1t:out program behind schedule .. 
~ 

10 Production of machine generated listings behind schedule. 

20 Preparation of atlas un.dexway behind schedule. 

ESUL TS 

Data aCCllillulation completed in April J.:975 ~ 
Data keypunching, auditing f editing' completed Nay 1975~ 
Forma·t change s reqiliired by editor of SSE. -- their completion time consuming due 

o lack of ADP terminal" 
Nachine generated list depende,d on fOl.1nat changes. 
PY'eparation of atlas underwa.y -- first draft nearly complete. 

I 
I 
I 

f 

I 



75 

75 

RESULTS 

Identifyin,g, coun'ting a.nd measuring larval collections proceeding on 
schedule" 

Ms pertaining to diurnal activities of larval Atlantic mackerel and 
yellowtail behind schedule. due to unanticipated need for ADP analysis; 
and subsequent int.erpretation of results" 

L" Sorting of samples from SUlTlmer cruise (FY 75) to study diurnal acti vi ties of blu8"
:i8h complc't:ed .. 
2. Identifica'tions, counts and measurements of bluefish and associated larvae on 
3chedule. 
3. Completion of Ms on yellovJtail flounder and. Atlantic mackerel delayed by need for 
3tatistical analysis of data and subsequent interpretation of l' ... DP results. 
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NATiONAL OCEM~!C AND ATMOSPHCFHC ADM1NISTru\TION FY 1975 

2.. DATe PHEPAREO 

.July 17 I" 1975 

(Submit [our copies.) 3. REPORTING PEHIOD 4. T D P t~ O. P L U SST P S U F F I X 

'0: Director, National Marine 
Fisheries Service, ATTN: Fx.5 
National Oceanic and 
Atmospheric Administr:nion 
Wnshinb to!1; D.C. 20235 

Second half 
5. SUBTI\SK TITLE 

1 100 

2 100 

3 90 

80 

80 

60 

Hist:orical Hydrographic Data 

8. STATUS 

Obtained hydrog-raphic data "from NODe f editing and formating" compl(~te. 

Updating dat;a on file at Sandy Hook comple·te $ 

Obtaining anct' ~-edi ting pe:t:tinent: data from other NNFS sources behind 
schedule. 

Accumulation and processing ravl data in files at Sandy Hook behind 
schedule. 

Compiling data into a uniform file behind schedule~ 

Forwarding processed data to BNL behind schedule~ 

tESU L TS 

NODe data file complete, reformated. 2" Sandy Hook dat.a fi.le updated. 3. Card 
data from Woods Hole not all available s 4. Some dai:a from IV1ESA and groundfish 

rojects not accessede 5. Data compiling dependent on completion of activities 3 and 4., 
. Forwarding of da'ta depende"nt on comp.1etion of ac,ti vi ties 3 r 4 rand 5 .. 
)TE: This subtask was.originally to be completed in A.pril 1975e This was extended 
) July 1975.. Several parts of the subtask are still incomplete because of lack of data 
~ocessing personnel and problems getting data from original sources. 
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FtCf'Orn II~G PEF(i<.!D 

2nd hZllff 2/2 
5. SU OT ASI~ Y!TLE 

1 ~)75 

,Jtl1v 1975 

Phytoplankton Dnd P:c1.mcu:-y Prod1J.ctivi t:y I New York Bight 

"~~-F----==- =-""~-=-~~-~==------= .-~ ---~1 
lOO'ii! COD'tpleted 

:: I 
On sch(~dule 

Almost back on 'schedule 

5 pelayed dlle to comput:er processing 

o On schedule 

·re('":'~n,-,.---I 
~xxon Re::.::;eaxch and Engineering Cornpany r I.1:i.nc1en tN. J". has supplied vlith ." -v _ - I 
lal ues of hydrocarbons in the Eari L::::m, :[,0\'10r Hudson Es tuary . 
18 are occasionally finding extremely high quantities of dissolved organic I 
natter being released by phytopla~{ton. Such release may be due to environmental 

I 

;ljL'rS 
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1975 

,J1'11y 1975 
(Su{)I)Jit foul C(J!)j,".<:.) 4, TUP HO. PLUS SUi~'FIX 

): j) i r (' c t (. r, N a! i I.) ll:l t i\ b r it! e 

Fi:~hcrics Service, j\TTN: Fx5 
Nation;>! Occ~\nic and 
Atmo:;pheric Administralion 
Wnshinr,ton, D,C, 7.0::35 

2nd Half, 2/2 Vl1\C'- 067, .. 7 ~)-IE·-l\·-· 2 

5. S LI [IT ASK TIT L E 

Ecology of Chronically Occul:-ring- l'hytoplankt:on JJlool!1s in the:-
Lower New York Ha~)on and 

l3,STATUS 

100 Initial work on utilization of variety of nutrients by three bloom· 
phyt:.oplanJ;:·ton cOl1lpleted. 

80 Dr,Jft o:t' m~lnu::~;cript prepC1Ted; so~ne vlork on 'text and dat:a format x:equired 
fo):- p'lililication, on schedule. 

''.1c(~nt. 

75 Initial planned work on possible stress effects of estuarinc-to-ocean 
salinity changes on growth of the bloom pllytoplankters finished. Additional 
work on growth rates at salinities spanning this range is considered 
neces~3ary I completion expected during firs·t half FY 76. 
Results from tests of salinity stress effects have been drafted; finish 
of grm)th ra.te work is desi.red before publicatiOllc 
Te~·t of relative importance of certain o:rg-ci.nic and inorganic Nand P 
compo1.1nds nca.ring completion. 
Cri·tical levels -of vitaFlin B12 det~ermin.ed for one species; addi'U_onal 
c:2(perirc.cnt.s are required for ·the ot:he.r b'fQ phy·toplankt.exs. 
Test:s of ·temperatnre effec-ts on tIl.e phytoplankte:.cs ~rcovlth yieldc,:(1 qood 

beon repa_i)~'ed and these tes'ts vlill be resmned shortly. 
Pho-tope.t'iod s·tuc1.ies \.-,'8re cOl.TlpJeJcedo 

...- r-. _~"1. -:.., - •• , ..,-- -~ --,. ."--' 

'l.. ... :..:.-_ -........;...:.~-=. ... -_ J.J,.:,.. .... ,.:::l 

In light. int.cns:i:ty st~udiGS f te~:;;t. design Enid eq1J.i.:pmcnt. chan98S (3 :cc n.ow 
erlhancing- E;)(:perimental results. Expect completion of Vlor);: dU)::'ing first: 
ha.lf of 'FY 760 
On sche.dule., 
lV'o:ck on effect~s of met.als on bloom phytopl.ankters hZls not been resuIned., 
Equipment for work on effocts of external metabolites/interspecific 
competi tion not acqtlil'ed. 
Equipment for work on critical concentrations of essential nutrients in the 
promotion of blooms not acquired. 

80 J PhyJcopla_nl:::ton/nut:rient. field survey on schedule. 

___ 10"~ _~_ on_:~111~~ _____ . __ , ____ _ 
su L TS ~<-~'---~------~-'----'-------.--.-. ---'--·--~··-·"-l 

In a s,tudy of a possible Tela·tionship bet.\veen the advance.d ent.rophication in Nel'l I" 

rk Harbor and chronic phytoplank·ton 1100rns f the CclllS:L·tiv'e P11 y t.OPla. nktc).:-s delrlOll;c;i:rateeJ. 
ility to utilize a wide variety of organic nitrogeD, phosphorous and carbon crn~opndsl 
environmenta~.J.j~ ,rG~event c(~ncen'trat~_Ol?S ~ Harking wi·t~J., natur('~.l levels of Jl.:1trients f I 

thou9h more dlftl.cult:, parrJ.c.s the Cr.1.-tH':':lSl1l. currently dlJ:ect.ed a·t most: }TCeVJ_Ous I 
lldles of -this nat-ure f no_m0.1y f because c:d)normal1y higl1 nut:'t'ient concen.>crdt:.ions were 

1 "' 1. 1 :J 1·' • .,' I ? oyeo, tney Dave aU0l0US ecologlca~ value. 
Studies have been !'30t up t:o. examine importanJc pa:camGte~cs f (~. g'. r li.ghJc f ternperat-u):e t j 

i arc yielding data leading to an understanding of U18 ecology of these blooms. 
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(SulJiJli( fOUl ce,! )je.·;. j 

: 1) i I C' C tor, N 0. t jOlt ,; I r, lin i fl e 
F j.':!!U ie·s :;c tV ic c, /\ TTN : F x S 
N:l! i0n,':d Oc:c<tnic ~Hld 
1\ r !1lO:, phcl ic It., elm i nistr<1 ti on 
\\'asl;ington, D.C. 20235 

Second half 

5. SU HT AS 1-;: TIT LE 
Effects of Dredge Spoil Disposal (New London, 

.) on Benthic Hacrof('l.una. 

8. StATUS 

66 First four of SlX quarterly field surveys con~leted on schedule. 

37 F.Lcst t:.hreo of eight q1J.i1rterly reports cO~llpleted on. schedule P 

ESU L TS 

Sam.F'led for [..;edimc:mts f heavy rne·ta.ls f macrofc:tl1,llCl; deployed sE~aiment traps and 
1ges in lTanuaxy .~ FobnJary' a.nd April ." N2Y ~ 

Impacts of spoils t:o date have been dE~tccted only vlhex'c E:~poi.ls arc evident f 
.thin 1/4 mile of durnpsite. 

1-"0.1 

i~;~~f-;z;-(~.:;;;.~·E-.~~.::.~i·;~::;~l~·(.::'3~:.~ IS '"; ",f;,)---·--:--·-'----I'iTFf\CUil~6;:;;r,o'" 01:~' Nfcrf",""8CSC","A'fIv i T,,;::;--'-l 
'", } -d"<'/' fit I' ' f /J {I; ~, .,..~\ /(/ § fir-'~ t .. _,( .. [-, ..... R J:'~ j 

-- />;", """"."y"~"'" l;." ( S4 \~ .............. '\_A. t~ \. u/' .. ,1/\.fV\'\"-.".'I(~b "'" ~ .. tv_V'1l -' " I 
.. , ..... -,,--.... T .. ' :-.. "--"-'---.. - .. ~~~~_~ .. _~_~.~ .... _~_ .. _."''' .• _ ..... __ ~ .. ___ "._._- .... J. .... _. ___ .. _n.< __ .'' _______ •• ,, ____ ._"_. _____ ... _. __ . __ • _ .. ~._" ... _. __ • _____ ,,, .. ,,. -••. J 

(\ ~~~ "'"-

, ./ 
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(SuiJIl1i[ io!..!!" COi,lins.) 3. f{{:f"(HnltiG i'l'::HIOD Il, TDF' 1-':0. PLUS STt" ~;UFFl>: 

; D}f('clor, National M:lrille 

F}sbL'ljt'~; Sc;rvice, !,TTN: 17x5 
N,l[ ion:d Occ~iilic and 
l\tllI0!;l'h',~ric Adl\ljfli:~[ralion 
\1.';tshiilgtOn, D,C. 20235 

7' u 
. Iv 

Sc:cond IlP.lf MAC-OG9-7S-IE-R-l 

5. SUlJTl'.SK TITLE 
Effects of Dredge Spoil Disposal (New London, 

Conn.) on PhjTE:;ical and Chem:i.ccl1 Oce,:'ul,og:t::-iJphy of Dump si tc; 

50 Activi tics for first llalf of field survel' E3cheduJc complc'led as planned. 

50 J?il.'st: four of eight quarterly reports submitt,ed on schedule 0 

I 
I 
! 
I 
I 
I 
I 
I 
I 
I 

HESU L TS 
--'-~-=-' .~-.~ 

L. 1<'i ve cruises cOl-:lclucted this 'ho.lf I deploying' drosrues to study fEt'te and effects 
)f disposal plume. 
2. Plul.nc hc1S no effects on \,\rater colmrm pH or Eh". Ha,s effec'ts on dissolved oxyq0n f 
:;'lu:;pendc~c1 and volatile solids r and turbidity f hU.t wat.cr column ge.nerally returns 
::0 arnbient wi t.hin 30 minutes. 

f. 
t 



(S{1/nuif (o,I" (:(Jpi('.'!.) 4, TD\~ NO. PLUS STP SUFI'!": 

TO. Pilector, l-,J:ltion,tl f.Luine 
ri~;l'~'ri('s Service, 1\1''1')'-,): F)~:) 

r~<1[ jl)!),1l Occa nic and 
/llfH();;pllc[ic Admjnj~;lration 

V/nshifl/;t011, D.C. 20235 

IJj}\ C -·069 ,- 7 5 ~. :r E ~ R -,- 1 .. (i . 

7. j~ 

1 so 

2 50 

HESU L TS 

Effect.s of D1.:-ed~re ~3poil Dispo.':::ul (New London r 

.) on Suspended Jv1a. Jctcy r f'hytoplankton a.nd Shellfish of rry] 

S. STATUS 

Activities for first half of field survey schedule completed on schedule. 

Fll."st: four of eight quartcrly report,s submi tt:ed on schedule ~ 

l. Conducted 6 high-resolution' surveys of turbidity and water quality in vicinity of 
)pernti.ng drsd98. 
~. I,lave chosen hydraulic, model to determine effects of dredging on 'l'hcunes River floVl 
:haractc:ristics. Found dred9ing effects on turbidiLy, chlorophyll 1\ and shellfisb 
wavy metaLs very localized. 

I: T,} !. [ J I.: tl ~. ! _, r), f 1 7 <1 

~ 

f 

I 
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(S!lt.wil fOil, COl)je:.;.) :~. PCf'()i-ITIUG 'f"i~;~J()D 2nd half, 2/2 1',. TDr' j·,O. PLU~; STf·' ~;l)Fr!·. i 
: l)j~i'cl(lr, N:ltio:Ld ~!'ll'ifle 

Fi:;k,'cies ;';c[vicc, !;.'fTN: 1-'x5 I 
._}_~~~L~.EY __ 1 __ .=--~~~_·~-~.(~ 30 , __ L?2 .. ~ ___ . ______ ._. ____ _ I~l..?l\_.Jt.Jl?l ~..9Z_.~_._._. I 
5. SU8T!\SK T!TL(~ ---'I' J\ Uli r,:; ph:,:ric /\ d llli ni:o:t rn [ion 

\;";l';l!ill~;ton, D.C. 70?35 Studies of proliferative cell conditions in selected species ' 
of mol ] u __ S 1\. ._s.. .. __ i~~'_o_l_n_ C 11 e sap ~ a k e B ~L ~ ___ . ___ .. ' ______ ~_ 

~T;;~l---~·------- ,- -- -.- 8. S T A T~jS ------- -- ----- ---- '---------·1 

·--~ooT~-temperaturc ~ont~~ed recirculated seawater sy:tem h:-;'cen establiShecl~-'I! I and ~1. balthica has been held for 1 year. The boat has been acquired and 
mod.iIie·J-fol~-llse and has proven to be an effcct:l.ve collecting tool. The '1 
van is here and operatIve. 

30 On schedule regular monthly sampling of M. balthica from Fox Hole and Double 
Mills is underlvay. April, l'.lay, -and June-samples- have been made. 

Not scheduled until 4th quarter 1976 

Not scheduled until 2nd quarter 1977 

33 Ii- -. .!?a1tlL.~ca ultI'astTucture complete; O. lurida and ~~ ~c1ulis underway 

Not scheduled until 2nd quarter 1976 

5 

20 

Not scheduled until 3rd quarter 1'976 

Transmission or induction expeTiments to begin llfhen positive material is, 
found .. Dieldrin in~uction to begin ~hen ~ufficicnt clGm~ ~rc ~vailnblc. 

Not scheduled until late 1976, early 1977. 

Chemical analysis was begun on a monthly basis for aldrin and dieldrin in 
clams from Fox Hole and Double r-lills. 

·1 
I 
I 

I 

I 

SULTS --1 
The controlled environment seawater system is operable and M. balthica has been held 

r abou t 1 year; hOlvever, surviving animals were found to be heavily infected with 
~~ocysticlium. Field equipment (boat and van) are functioning· v;rell . 2. ThJ:ee monthly 
nplesof j\f-bal thicCl., Mya arenaTia, and ~racoma phcnax have been collected fl.'om Fox 1 
10 bar (affectedj-and DOllble j\lills (control) ba:;:':---Samples were ;:1150 collected from f 
front of the lab ancl TOIv11 Creek and Ea.sterri Bay. 5. A papeT describing the ul tra- I 

ructure of M. baltJlica is in press. Additional material is being processed for I 
1mination from-M.- eclulis and O. luricla because of fixation difficul ties in previously 
Imined matCTial-: S----:-I.Jack of neoplasms in animal s colI ect cd during the expcc ted I 
izootic pCTiod pTevented transplantatio~~stuclies. Dielch'in exposures are planned 1 

:)11 sufficient numbers of clams arc aVcd/lJple for cxper.Jlllcnts. 10. Chemical analysis i 
'J'~-~.C:(,A I;. ,-;;r,n:pf\ FiliiG Hf-~pop,-:-(~~L[)~G~t;r('i'_Y[1\7'/IL' ( i I) .(ii t~)· hl-?lJtr~;;;-,~ O'RDESiGU ;\Tr::O nr.:: ~,)r,,:~su./·r/\TlvE· (S:-i;1.)"-- -I' 
-;--:. ". . j./ i j/ ';. - J,; , \ \i 1- - ~ i I .,,1. E) 1 ' I""'" """"",_"'-v -) 
/';/(."(1 ;.,1., /.//>':( t /{ -~ u- /1., '\!.~ f ~ \. (,i \... .. \J\,I--~ ( ! !)! {' )I ('\ 

-____ ._~~~20' r: ~ll~"'-.f ar 1 CL_. ~ ~-.\ -cJ ---<f\/l/\CtJ::;,j[!£IlLQ,J,j,~,!-,-_.--- ) 
.~- i.-\ (-. ~(I: .... (".! _ (.l't.A 
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~). Il..esutt:.s (continued) 

r 0 r a 1 ell' ina n cl c1 i c 1 c1 r ina reb c i n g don C J';; d. i C) n: tl Can c. c r Ins tit ute 0 n 
scd"iments and clam tissues the clft'cct.cd and c;ontrol. aTcas. 


