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ter Director's Office 

International Meetings 

Recently members of the NEFC staff attended two meetings under the auspices 
't the US-USSR Working Group on Biolog;i.cal PTOduc::tivity and Biochemistry of the 

rld. Ocean (US~USSR Working Gxoup V) ~ a. pa:rt of the US;..USSR World Ocean Studies 
gram. Dr. Robert L. Edwa:rds, Director of the NEFC, is the US }..rea Coordinator 

r Working Group V. 
The NEFC and the All-Union Research Institute of Fisheries .and Oceanography 

tyNIRO) in lvbscow, USSR .. sponsored the Joint tJS,..USSR Meeting on Hydroacoustical 
thods for the Estimation of Ma:rine Fish Populations convened by John Suomala 

at the Charles Stark Draper Laboratory in Cambridge, MA, f:rom 2.5 to 29 June 1979. 
'forty-four scientists and engineers from 13 countries and the United Nations Food 
'and Agriculture Organization (FAO) participated. The pu:rpose of the meeting was 

o define the status of echo sounding as it applies to estimating marine fish 
populations. Following the meeting.. an editorial g:r.oup met at the Massachusetts 
Institute of Technology (MIT) Endicott House from 1 to 7 July. This group pro
duced an initial draft o:f Volume I of· the meeting documentation, Deliberations, 
pete:rminations and Findings of the Scientific and Technical S32ecialists, to be 
published in November 1979. Volume II, Contributed Papers, Discussion, and 
ColllJllents, is going to be published ea:rly in 1980. A prelimina:ry summary repoxt 
0£ the meeting has been submitted to the Fishing Technology Committee of the 
International Council for the Exploration· of the Sea (ICES). It will obviously 
be useful in connection with the broader meeting being planned by ICES. 

The US-USSR Workshop on Systematics· of Cold. Water Fishes- of the World Ocean 
was held in conjtmction with the Annual Meeting of the American Society of Ichthy
ologists and Herpetologists at Orono, ME, during 3-7 August 1979. The main 
objective of the workshop was to review and evaluate research in systematics in 
the US and USSR, discuss possible future research, and make reconnnendations for 
future activities of this joint subg:roup. Dr. Dan Cohen.of the National Systematics 
Labo:rato:ry, and Dr. William EscJuneye.r,. D~partm~nt of Ichthyology<-©£ the California 
Academy of Science, convened this meeting of appTOxima.tely 40 .American, 6 Soviet, 
3 Canadian, and 2 Japanese experts. The Soviet delegation was headed by Dr. Parin 
of the Institute of Oceanology in Moscow. 

Fisheries Utilization Office 

About 4 yr ago, NEFC technologists. encouraged industry to collaborate in 
.an e.f£ort to demonstrate that the:re existed· a laxge un:filled demand for high 
quality seafoods and that the added cost to ass.u:re high quality at point of sale 
Would. be small and that it would not affect· the size of the demand significantly. 

With persistence on the part of the gavernment technologists and the fore
sight and generosity of only a few small but innovative industrialists, the effort 
got unde:rway sometime in late 1975 to early 1976. The effort lasted about 2 yr, 
costing the government about $200, 000, the bulk of which came f:rom •<the NEFC 
Gloucester Laboratory, and about $35,000 f:rom the New England Fisheries Steering 
Committee which was largely funded by NOAA. TIJ.e enterprise that was started 
collaboratively by the government and industry made the transition to industry 
alone, and the NEFC technologists terminated their affiliation with the enterprise 
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in late 1977. The evolution and status, 0£ the ente:rprise are best summa:nzed 
in Table 1. 

Table L Evolution. and. progress in the NEFC-originated guaranteed quality 
( 0£ seafoods) pro gram. 

Year Activity 

1976 Start 0£ project 

1977 Continuance of project 
with significant indust:ry 
assillli lation 

1978 Fede:ral involvement terminated 
with continual growth of 
industry assimilation and 
consumer demand 

Annual A'P:pToxilnate 
. production retail 

rate in lb value. 

-10 thous.and -$18 thousand 

,..780 thousand -$1.S million 

-1.6 million -$.3.0 million 

No. Of---. 
supel'llla:rket . s 
involved 

2 

200 

>300 

1979 Continued growth of 
consumer demand and 
industrial assimilation 

>6. 5 million >$12 .0 million -1000 

Es tillla tes provided to NMFS by indus txy indicate that by the middle of 19 79, 
the demand for guaranteed quality seafoods had reached an annual rate of about 
13.0 million lb, and there were 2000 supermarkets trying to place orders for the 
product. The data in the table for 1979 reflect the limit of the available 
supply of seafoods having the required quality. At this wri"t:ing 1 the demand 
appears to be twice the available supply. 

The burgeoning demand and potential associated with the results of the study 
have brought an inc:reasing number. of visitoxs to 'the laboratory· from as far away 
as Alaska and from a variety of people f:rom businessmen to consultants to regional 
and state development personnel to buyexs and to technical personnel from large 
and small supeTlll3.rket chains. 

Special Scientific. Investigations Office 

Arthur Posgay is revising and rewriting a manuscript on the development, 
const:ruction, and use of the bongo nets used to sample plankton as part of the 
Marine Resources Monitoring, Assessment, and P:rediction Program (MARMAP). 

Special Technical Projects Office 

An edited SO-min video tape of the scallop gear cruise was completed. Plans 
are to refine this down to a 30-min tape when proper editing e4uipment becomes 
available to us. 

The clam dredge test cruise aboaxd the NOAA R/V Delawa:re II was conducted from 
13 to 22 August. It took 4 days to stage the vessel and 6 Kr to de-·stage. During 
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cruise video-taped observations were made by divers on the dredge while it 
in operation. The divers also conducted path surveys providing data on 
'eiencY, seleetivi ty, and incidental mortality. Forty-three tows were made 
site where marked clams we:re planted 1'."'yr ago; 75 marked clams were recovered. 

llg these tows several opera.ting parameters: were varied~- results were ,recorded, 
those results presently a:re being analyzed . 

.. ASSESSMENT DIVISION 

Inves. ti ation 

Part I 0£ the summer bottom. tJ:awl survey ended on 4 August· when· the Dela.wa:re II 
ed to Woods Hole. Tom Azaxovit:t was· the chief scientist. The a.:rea surveyed 

t.rom Cape Fear, NC,. to Cape Oia:rles,, VA. 
Part II 0£ the summer bottom trawl su:rvey ,. aboard NOAA R/V Albatross IV termin-

ed in Woods Hole on 10 August. Mal Silverman was the chief scientist. The area 
eyed was f:rom. Cape Charles th::rough Southern New England. 
Henry Jensen was chie£ scientist. during Part III of the summer su;rvey. The 

batross IV was utilized for this. leg!. The Albatross IV departed Woods Hole on 
August to conduct the Georges Bank and nea:rsho:re Gulf 0£ Maine segment and was 

cheduled to retu:rn. on· 24 August. Howeve:r, due. to mechanical difficulties with 
e main. winch, the Albatross IV was forced· to return to Woods Hole on 20 August 

after completing the· survey· of Georges:· Bank.. Since the A'.lba.tross IV was t.mable 
to complete the survey, the Delawa:re II was readied to continue the bottom t:rawl 
survey in conjl.lllction with a mid,..w.ater t:rawl cruise. On 27 August, the Delawa.:re II 

parted Woods Hole to continue the final. pa.rt: of the summer bottom trawl survey. 
On 1 September, the Delaw.a:re II, a.:fter completing the bottom trawl survey, visited 
Portland, ME_. to exchange scientific. personnel. After the exchange, the Delaware II 
departed Portland to conduct the mid•wate:r trawl cruise. 

During 1.3-23 August, the new electrically powered submersible pump clam d:redge 
was tested aboard the Delaware II. The week prior to the sta:rting· date was spent 
equipping the ship. Jim C:rossen cooxdinated the electrical system, which included 
updated. cont:rolle:r·sa.fety ci:rcuits and a new synthetic jacket for the electrical 
cable. T'ne new cable covering which was successfully tested consisted of a layer 
of Kevlar for strength covered by an outside layer of woven dacron for ab:rasion 
resistance. 

Biology Investigation 

Age and Growth 

Judy Penttila., Vi Gifford, Kris Andrade,. Gary Shepherd, and Jim Fletcher worked 
on a considerable backlog o:f yellowtail flounder age samples originating f:rom both 
comme.rcial and research su:rvey sou:rces.. Connnercial samples collected in 1977, 
1978, and 1979 were aged. 

Fall bottom trawl survey samples aged included. 644 f:rom Delaware II Cruise No. 
DE 77-12 and 1, b36 from. the. Delaware II Cruise No-. :DE 78-06. Sp:ring bottom trawl 
survey samples aged totaled 7, 834 F.rOm Albatross IV and Delaware t I cruises extend
ing from 1972 through 1979. In all, a total of 16 ,294 yellowtail flounder samples 
were aged and. the data put· on sheets, coded, summarized, and sent 'be Automatic 
Data. Processing Unit (ADP) personnel at the Woods Hole Laboratory for keypunching. 

Gary Shepherd ended his tour with the Age and Growth Task to enter Rutgers 
University as a first-year graduate student. 

-3-



Shell£ish 

John Ropes presented a. paper on the new method of aging su:rf clams (§Pisul., 
· solidissima) at. the Corpus Christi, TX, meetii:g- of the Americm_i Mala.cola~ 
Union (AMU), Inc., on 6 August. After returning f:rom the meeting,, a manuscti 
was p:repa:red for inclusion· in the. AMU Bulletin. Also, a manuscript by J. Ro Pt 
and Loret~a 0' Brien. on "A Unique Method. 0£_ Ageing Su:rf Clamsu was completed~~~ 
presentation at. the_ 67th statutc:ry meeting o:f ICES a_t Wars.aw,, .. Poland,. during 
t-10 OQ.tober 1979. - c· _ . _ .. 

Loretta. QtBrien. devoted; full time. to aging_ sea. sc.al:lops (Placopecten 
magellanicus) after returning from a 24' July - 4_ August c:rtlise. Loretta also 
supervised p:repa:rations 0£ sea scallops for aging by- Ellen Pa.tanjo, a volunteer
She also assisted in p-rocessing meat weights and shells for a. special resea:rch · 
project conducted by Paul Wood •. 

After retu:rning from a 30 July - 10 August cruise, Jim Whalen measured the 
shell dimensions of 222 surf. clams· from Delaware II_ Cruise No. DE 78-07 and 
completed. sectioning a£ 8.3 chondrophores. · Jim also P'repa.red photographs of 
chondrophores from surf clams and assisted with work on sea. scallops. Jim com
pleted. his summer appointlllent and retu:rned to studies a.t Trinity College in 
Connecticut. 

Finfish 

Cathy Rearden completed. aging and summarizing butterfish. samples from the 
spring bottom trawl survey. 

Louise De:ry prepared a report smmnarizing alewife age-length keys from bottom 
trawl survey cruises during 1973-78, and began aging silver hake samples from the 
19 79 .. spring bottom trawl survey. 

Lisa Diaz completed, her summer appointment to. return to Duke Unive:rsi ty, and 
Laurie Savelkaul ended her tour· of duty to accept a full-time job with an airline 
company. 

Sandy Hook Investigation 

Darryl Christensen completed revisions. to two manusCl."ipts and submitted them 
for publication. John. Cli.ffoxd continued field collections of blue.fish and 
flounder scale samples f:rom the recxeational fishe:ry. 

Wally Morse worked on revisions to a summer flounder· report for submiss 
a scientific journal. In addition, the coding and keypunching of approximately 
5,000 maturity observations, collected during the 1979 summer bottom t':rawl 
were completed. 

Stua:rt Wilk and Erin Feeney continued. to update the "Synopsis of Biological 
and Fisheries Data on Bluefish, Pomatomus sal tatrix" which will be reprinted in 
the near future . 

Fishery Analysis Investigation 

Ralph Mayo has been working with Otis Jackson in incoXP.orating· all final 
changes to the revised. Biostat programs. Two versions cur:tently exist: (1) for 
analysis of species which are sexed. on a post-sampling basis, and (2) fo:r 
of market categories on a pre-sampling stxatification basis. 1he execution 
both programs has been simplified to permit any combinations· of time and 
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yses through use 0£. a set 0£ use~·oriented .. contro~ records processed at the 
tia:tion of a run. User manuals will be available in the near future. 
Paul Wood participated in the second, leg of the summer bottom trawl survey on 
Albatross IV during 30 July - 10 August. Paul also coordinated three sea 
ling trips during. August: Cl) F/V Barracuda,. a g:roundfishing day boat out of 

vincetown, MA, on 8 Augus.t~ (Jim O'Connell, sea sampler);. (2) F/V She;gr ~ 
e, a lobster vessel out. of Westport, MA, during 6-9 August (Tom Morrissey, sea 
ler) ;. and (3) a handline cod day· boat: out of Chatham, MA,. on 21 August (Steve 

!den, sea sampler}. 
Steve Mu:rawski participated: in the. ocean· quahog (:A:rctica is;landica) and su:r.f 

am gear testing cruise aboa:rd Delaw.a::re II during 13-23 August. Seventy-five 
an quahogs, previo:usly ma:rked and :released. in August 1978 ,. were recaptured 
·ng the cruise. 'Ihese individuals should provide data on growth rates and the 

:tu:re of annual. shell markings. Steve: also began developing· computer programs 
r analysis of the newly :re-stratified surf clam and o.cean quahog resea:rch survey 
·se data sets, and completed an ICES. document with F:red Serchuk on ocean quahog 

pulation dynamics. 
Joan Palmer continued preparation of a document describing the stochastic 

operties of rec:ru:LtJnent in fin.fish populations. Joan also began analysis of 
cruitment data for an ICES paper on general patterns of recruitment in species 
rldwid.e. 

Tonga Brennan joined. the investigation on 27 August .and assisted Joan Palmer 
her rec:rui tment studies. Tonga also· provided assistance to Frank Almeida in 

·s silver hake stock identification studies. 
Fred Serchuk. and Paul Wood completed an assessment report on the status of 

u:thern New England - Middle Atlantic cod populations. Fred and Paul continued 
sessment analyses of the 1979 sea.scallop survey results and began a growth 
te. analyses 0£ Atlantic cod collected from spring and autUlllil bottom trawl surveys 

1970. 

Investi ation 

Thurston Burns, Steve Clark, and Ronald Essig completed an assessment of the 
ffshore American lobster. (Homa:rus ame:dcanus) resource (Georges Bank - Middle 
tlantic) for submission as a document to the ICES. Shellfish Conunittee at the 
7th statutoJ:Y meeting to be held in October in Warsaw, Poland. Steve also com
leted an update of "other fin£ish" assessment analyses. 

William Burns, Steve Morrison, and Pat Carter were aboa:rd Delaware II during 
July - 5 August; Frank Alllleida and Dennis Hansford we:re aboard Albatross IV 
ing 30 July - 10 August; and William Overholtz and Ronald Essig were aboard 

batxoss IV during 13-24 August, all for the summer bottom trawl survey. 
Pat Carter c0111pleted a lengthy series of colID!lercial and research vessel 

urvey data· sUIID11aries. and analyses requested by· Canadian scientists for Brown's 
k haddock and assisted with assessment work on haddo.ck, pollack, and northern 

ri:mp (Pand.al us borealis) . 
Thurston Burns worked.with Dennis Hansford on prepa:ring conunercial length

equency sample· data for May - July 1979 for keypunching. Dennis also continued 
lllpilation and editing· 0£ northe:rn shrimp research vessel survey data,. files. 
urston organized the equipment to be used in a silver hake tagging feasl,.bility 

tudy to be conducted aboard a USSR research vessel in September. 
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Emory Anderson completed assessments. on Atlantic. macke:rel and the two l' d 
hake stacks. Frank Almeida. and Emory Anderson completed assessments on the e 
silver h~e stocks. F:r~ also w<;>rked wi.th Mike Thompson. of ADP in COlnpletin 
revised virtual population analysis program,. and began (with Joan Palme:r) to g 
examine data collected £:ram a summer study conducted. at the Gloucester Labol'at 
by Rita Schenck.. - This study utilized: isoelectric. focusing to analyze p:rotein ory 
from silver hake taken 0££ Point Judith, RI, and. Gloucester, MA, as part of~ 
overall effo.rt to examine. the stock st:ruc:tm:es. and differences 0£ silver hake . 
the Gul.f. of Maine - Middle Atlantic a:rea. · in 

William. Bu:rns and Steve Mor:rison nea:r:ly completed p:rocessing silver. hake 
samples in the stock delineation study. 

Fishery Systems Investigation 

Assessment activity continued du:ring August Anne Lange worked on squid 
Gordon Waring summarized work on little skate and tagging_ results from Atlantic 
her.ring with Jim 0' Connell, and Kathy Rodriquez, Mike Sissenwine, Karen Johnson 
and Rhett Lewis revised d:raft assessments on sUlllJller flounder. ' 

The Northeast Fisheries Management· Task Force dominated the activity of Miki: 
Sissenwine and Margaret. McBride during August'. Margaret wo:rked on a review of 
the s.tatus of the stocks which will serve as an appendix: to the task force report. 
Mike (with Jim Kirkley} wo:rked on a review of fisheries management techniques , to 
serve as an appendix ta the. task farce :report and attended· meetings of 
of the task farce on 6 August in Na.:r:ragansett, RI, on 23 August in Nar:ragansett, 
and on 14 August in Boston. 

Mike also attended a. p:re-statuto:ry meeting. for ICES in Na:r:ragansett on 10 
August, and a. State-Federal Striped Bass Scientific and Statistical (S&S) Committee 
meeting in Hartford, CT, on 7 August. 

Fishery Economics Investigation 

During August, this Investigation analyzed the socioeconomic value of the 
resource complex in the Cobscook/Passsamaquoddy Bay, Bay of Ftmdy, and Washington 
County (ME) regions. The primary purpose of this evaluation was to provide infort
ation on the potential loss in value to society of an oil spill in this region. 
Other work included a draft. on fishery management techniques tmder the supervision 
of Mike Sissenwine; a draft :regulatoT}"' analysis on the Surf Clam and Ocean Quahog 
Management Plan; and a draft on socioeconomic data for the Northwest Atlantic 
fisheries. 

Meetings, Talks, Visitors, and Publicity 

dn 2 August, Emory Anderson met with Larry Russell of General Host and 
William Diederich of- Van de Kamp' s Frozen Foods to discuss the resource potential 
of silver hake relative to the possible location of a major processing facility 
in New Jexsey. 

On 6 and 7 August, Stua:rt Wilk attended the State-Federal Striped Bass S&S 
meeting in Windsor Locks, CT. 

Joan Palmer attended the joint statistical meetings of ~e American 
Association, Biometrics Society, and the Institute of Mathematical Statistics 
Washington~ DC, during 13-16 August. 
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on 15 AugustT Guy Ma:cchesseault, sta£f biologist for the New England Fishery 
agem.ent Council, presented· a papex titled "A Biological PTedic.tor Model 
eloped in Support of an Ope:ra tions Research. Approach to·· the Management of the 
. England Groundfish Fishe:cy," which was authored by Emma Henderson and Guy, 
th.e NATO Symposium on Applied Operations Research in Fishing held at Trondheim, 

1.'13.Y. 
on 15 August,. Darryl Christensen gave a lectux.e on the current status of 

· e fisheries durin·g, the Brookdale Community College's Coastal Awareness Seminar 
·. Linero ft~ NJ. 

Fred Serchuk presented. two lectures:· on: stock assesslllent and fisheries management 
the Field Ma.:rine Science Class at· the Shoals Marine Laboratory· (Cornell University 

d University of New Hampshixe) at: Is~es 0£ Shoals,. NH,. on 20 and 21 August. 
On 21. and:22 August, Stuart Wilk attended. the State-Federal Summer Flounder 

&S .Cammi ttee meeting in Philadelphia, PA. 
·· Jim. Kirkley met· with Stan Wong of· the New· England Fishery Management Council 

d with Joe Mueller of the No:rtheast:. Regional Of£ice to discuss problems in 
ging the groundfish resources . 
Jim Kirkley visited John Gates at the University of Rhode Island (URI) to 

of harvesting and processing capacity. 

Chxistensen, D. J.; Clif£ord,.. W. J. A comparison. of daytime and nighttime 
:cat.ahes of. bluefish. (PomatonnlS sal tatrix). Trans. A:m. Fish. Soc. (S) 

Christensen, D. J.; Clifford:, W. J. The· 1978 spring rec:reational catch of 
Atlantic mackerel (Scomber. scomb:rus). Fish. Bull., US. (S). 

Wilk, S. J.; Smith, W. G.; Ralph, D. E.; Sibunka, J. The population structure 
of summer flounder between New York and Florida. based on linear discrim
inant analysis. Trans. Am. Fish. Soc. (S) 

Anderson, E. D.; Overholtz, W. J. Status of the Northwest Atlantic mackerel 
· stock - 1979. Woods Hole Lab .• Ref .. Doc. No. 79-35; 1979. 35 p. 

Burns, T. S.; Clark,, S. H.;. Anthony, V. C.; Essig, R-.. J. Review and assess
ment 0£ the USA offshore lobster fishery. Inter. Coun. Explo:r. Sea, 
Shell. Crust. Comm. Memo. 1979/K:25; 1979. 31 p. 

Mu:rawski, S. A.; Serchuk, F. M. Distribution, size composition, and relative 
abundance of ocean. quahog, Arctica. islandica,. popul~tions off the Middle 
Atlantic Coast of the United. States. Inter. Coun. Explor. Sea, Shell. 
Crust. Comm. Memo.:.1979/K:26; 1979. 22 p. 

Ropes, J. W.; 0' Brien, L. A unique method of ageing surf clams. Inter. 
Coun. Explor. Sea, Shell. Crust. Memo. 1979/K;28; 1979. 4 p. 

Serchuk, F. M.; Wood, P. W. Review and status of the Southern New England -
Middle Atlantic. cod, Gadus morhua, population. Woods Hole Lab. Ref. 
Doc. No. 79-37; 1979. 77 p. 
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Sissenwine, M. P.; Wa:ring, G. T. Analysis of sea herring fisheries Off 
the Northwest· Atlantic f:rom. Cape Hatteras to Southwest Nova Scotia . 
Inter. Coun~ Explor. Sea, Pel. Comm. Memo. 1979/H:56; 1979. 

MARINE.ECOSYSTEMS DIVISION 

Ecosystem. pynamics Investigation 

Ecosystem Modeliag 

Marv Grosslein,. Ed. Cohen, Cabell Davis.,. Jack Green, and. Donna Busch asselllbl . 
equipment and materials for the plankton s.tudies on the USSR R/V Belogorsk Sche ~ 
for September. A Coulter cotmter £:rom the Woods Hole Oceanographic Institution 
(WHOI) was checked out. and installed on BelogoTSk for use in phytoplankton and 
zooplankton grazing studies. Also, single species phytop'lankton cultures and 
shipboard. cultuxe equipment. were prepared, and materials gathered for pri:maxy 
production work. The USSR research. p:roposal. for the zooplankton grazing studies 
was reviewed by Ed Cohen, Jack Green, Cabell Davis, and Mike Dagg (of--the B:rook~ 
haven National. Laboratory), and possible improvements were discussed with the 
USSR zooplankton specialist, Slava Sushin. 

Ed Cohen began updating the energy budget for Georges Bank and will be 
receiving inputs from Ken Shexman, Jaek Green, Donna Busch, James Thomas, Jay 
0' Reilly, Frank Steimle, and Ron Schlitz. The revised energy budget is to be 
presented at a conference on· :marine productivity in Canada next November. Also, 
Ed Cohen continued review of pa:rts of two USSR books on marine ecosystem modeling 
which ha"\re been translated. this. summer by Debbie Dwyer and Anna Crikevich; the 
models focus on primary and s.econda:ry p:roduction including effects of circulation 
dynamics -- we are exploring the possibility of linking them to ou:r multispecies 
fish production model, GEORGE .. 

Marv Grosslein worked all month on the New York Bight monograph on fish 
ecology and final drafts of the first half of the monograph (21 species synopses) 
were sent to the New York Sea Grant Office. The synopsis on spiny dogfish was 
updated by Ed Cohen. 

Mike Pennington continued. we:rk with Wally Smith on larval fish production 
estimates for the MARMAP surveys. He also attended the ICES yotmg Gadoid Working 
Group meeting in Ij·muiden, Nethe:rlands, during 13-17 August where he assisted with 
analysis of No.rth Sea survey data and provided advice on statistical estimation 
procedures. Mike has. begun analysis. of. the fishery rec::ruitment time series for 
the Georges Bank area with emphasis on developing a stochastic rec:rui tment functiol 
for GEORGE. Finally, Mike Pennington,. Marv Gross l ein, and Ed Cohen attended a 
series of meetings on statistical app:roaches to solving general estimation probl~ms 
at the NEFC with visiting statisticians G. P. Patil and· C. Taillie of Pennsylvania 
State University and. G. Seber of Auckland University· (New Zealand). . 

Wendell Hahm and Brian Hayden continued. to work) on the s·tatistical and graphi 
analysis of the fish food. habits data in conjunction with Rich Langton and Ray . 
Bowman. Wendell. also began investigating the possibility that some of our modell 
woxk might be done more cheaply and ef:ficiently on the PDP-11 computer at the 
Marine Biological Laboratoxy U4BL) in Woods Hole. 

Recruitment Processes 

The remaining ichthyoplankton data summaries of 29 International Commission 
for the Northwest Atlantic Fisheries (ICNAF) larval Atlantic herring surveys for 
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l971-76 seasons arrived f:rom the Na.r:ragansett Laboratory's Biostatis.tical 
t by mid-August. George Bolz continued quality cont:rol of· these summaries 
analysis of. the dist:ribu:tion and abundance of ichthyoplankton collected on 
survEWS. A cluster. analysis was. performed: on one cruise using Bray-Curtis. 

similarity coefficients and group average. sorting to detexmine site. (station) 
species groups. Three main site groups were identified: (1) Nantucket 1 Shoals, 
Great South Olannel .. and central Georges Bank, and (3) eastem Georges Bank. 

rge Bolz also began otolith analysis 0£ la:rval. Atlantic her.ring rea:red in the 
oratory last autumn. by Geo£f.· Laurence. Otoli ths hav.e··. been fotm.d in all la:rvae 

·ned. so far, including new1y·hatched yolk-sac. larvae~ but the point at which. 
gs a.re. fi:rst depasi"ted is still to be determined. 

Dave Potter and Ha:rold.Me:r:ry- continued to.woxk on the flowmeter tank to 
ibrate our M'.lorESS (Multiple Opening-Closing Net and Environmental Sensing 

stem) .elect:ronic flowmete:rs. and they p:repa:red equipment· to analyze average 
l.ume of water filtered in each K>CNESS net f:rom the data tapes . Dave Potter, 

ld Merry, Geoxge Bolz., and Ed Cohen. spent pa.rt of a day, 24- August, on the 
AA R/V Phala:ro;pe checking out the ENDECO in situ fluo.:rometer. Dave Potter 

icipated on a food chain study c:ruise, Delaware II Cruise No. DE 79-09, 
·ng 27 August - 7 September to as.sist with the testing of various mid-water 

ar. 
Roz Cohen has been busy organizing, zooplankton data for computer files, 

ysis, and report writing. She mat with Kay Paine. and other ADP personnel to 
cuss programming needs for the available 0. 053-mm,. 0 .165-mm, and 0. 333-nm-mesh 

oplankton data. for the autuJDn-winter s.eas.ons of 1974-76, to match the larval 
la.ntic he:cring gut content-condition factor station data.. Two drafts of a 
tocol manual have been prepared for· the lab and data processing methods used 
the larval herring gut content-condition factor study. Also:, an abstract was 

repared for· the February 1980 .American Society of Limnology and· Oceanography 
ASLO) meeting in Los Angeles at the University- of Southern California, for a 
ster session on fine and coarse-mesh net zooplankton samples fxom two autumn 
d two winter ICNAF la.l"'Val Atlantic herring c:ruises. Janet Murphy· and Roz Cohen 
ve nearly completed. the 1974-75 la:rval herring seasons gut co.ntent data o:rganiz

tion and analysis. They a:re still :revising the copepod identification key fo:r 
lication~ Tim Cole, who has been processing fine-mesh zooplankton samples, 

:rnri.nated his temporary appoini:Jnent with us on 28 August to take a permanent 
search position at the.. Uni vexsi ty of Maryland. 

Greg Lough and Red. Wright completed an ICES report. on the fall 1978 larval 
lantic herring patch study. Greg also reviewed the draft manuscript of the 
FC microdist:ribution studies task force as well as other manuscripts mentioned 
ove. Greg Lough met with Me:rt Ingham (AEG} to discuss analyses of larval Atlantic 
ning dispersal data and environmental factors affecting larval haddock su:rvi val. 

nthic Dynamics Investigation 

John Dickinson continued with the study of gammaridean amphipods of the 
eorges Bank region. He found. highest densities of amphipods in the southwestern 
d south-central parts of the bank. Lowest densities were found. in the shallow, . 

. orth-central pa:rt of the bank. Ecological relationships and distributional 
atterns of app:roximately 100 species are currently being studied. A data report 
as completed this month by Roger Theroux and Roland Wigley titled "Collection· 
ta for U.S. East Coast BivalveMollusks in the Northeast Fisheries Center 
ecimen Reference Collection, Woods Hole, Massachusetts .. n It was issued in the 
ods Hole Laboratory reference series as document No. 79-29. The report contains 

15 tables listing the collection data for 225 tax.a of bivalve mollusks. Roland 
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Wigley cont~ued. with th7 preparation 0£ smmnary tabulati?ns of the mac:robenth· 
fauna occupying. the continental shel£ south 0£ Martha's Vineyard and NantueketJ.c 
for the Plll"Pose 0£ dete:rmi.ning the relationships between faunal groups and th 
types of bottom. sediments and. water depths they inhabit. . e 

The manuscript by .Rich Langton and Ray Bowman describing flatfish food 
habits is now being. revised. be£o:re being sent out fo:r: publication. Infonatio 
on the food habits of individual fish from the 1969-72 data base was quality n 
cont:rolled and entered on computer tape. A work schedule for the food habits 
task for the next 6 mo has been. p:repa:red.: as an: update of the version outlined 
at. the be.ginning of FY79 •. Ray Bowman is completing a. report on· ~e food habits 
of juvenile haddock. Ray is also examining fee.din~' ehJ:onology o::f selected fish 
species. Prepa:rations for the modi£ied gl'.Ound£ish/mid ... water t:rawl experiment 
(Delaware II C:r:t.U:.se No. DE. 79-09) was completed. 

Fishery Oceanog:raphy Investigation 

Preparation .. for Albatross IV Cxuise No. AL 79-09 occupied most of the staff 
during August. The entire array of current. me:ters in the Nantucket Shoals flux 
experiment is to be recycled during the Cl:'Uise, which takes place ea:rly in 
September. Steve and Derek Sutton have p:repared all the mooring hardware and 
deck gea:r, including spa:re lights and batteTies for the gua:rd buoy. Gil Dering 
has prepa:r~d the releases and vector-averaging cu:rrent: mete:rs (VACM) to be put 
in the water and has seen to it that the Niskin rosette and CTD (conductivity
temperature-depth) recorder are in order. Ron Kirschner. prepared an oxygen rig 
for the USSR R/V Belogorsk and t:rained two Soviet operators fo:r that ship's 
MARMAP auise. 

Dan Patanjo has been establishing· a data file fo:r 1977-79 MARMAP c:rui.ses. 
With the help of Cindy Chappell he has developed a foTID.at for data. lists and in 
consultation with Frank Steimle and Jay O'Reilly of the Sandy Hook Laboratory he 
has worked out a fo:rmat fo:r vertical and ho.:rizontal plots. Tim Ca.in went to 
Ya:rmouth, NS, and back on the ferry M/V Marine Evangeline to obtain the monthly 
expendable bathythe:rmo~ph (XBT) observations across the Gulf of Maine on that 
run. He has also nearly completed a: ship-'.of-opport.unity: (SOOP) 'rtm repo:rt for 
Jtme and July for the Gulf 0£ Maine. Derek Sutton has been moving ahead with 
analysis of cu:r:rent meter data f:rom the third Northeast Channel deployment. Anne 
Dorkins left in late August.to return to her studies at the University of 
Massachusetts. 

Ichthyoplankton Investigation 

Ou:r summer survey on the Belogorsk is nearing completion. Tom Morris reports 
that weather has been cooperative and all phases of samp·ling are going well. The 
survey area, however, will not include the disputed botmda:ry area between the US 
and. Canada on the eastern parts of Georges Bank and Gulf of Maine. The next 
MARMAP survey is scheduled for· October on Albatross IV. In the meantime, we will 
participate in a phytoplankton and, zooplankton study with USSR scientists in the 
Southern New England and Geo:rges Bank a:reas. during September. 

Mike Fahay and Wally Smith met with Kenneth She:rman, membe~s of the staff . 
at the Narragansett: Laboratory, and Marak: Baranowski ~f:rom .. Mo:rksi Instytut Rybacki 
in Szcze,cin, Poland., to discuss divisions of labor and taxonomic p:dorities for 
larval fish studies in the inmlediate future. There was tmanilllOUS agTeement to 
get on with active work on the genera U:rophycis and Ammodytes. Mike Fahay will 
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c,kle the hakes. Marak Ba:ranowski. will study Amm0.dytes .. Bill B:rennan spent 
da.YS at the Sandy Hook Laboratory discussing field equipment needs for FY80 
d his involvement .in wo:rking_ up neuston samples collected on MARMAP surveys. 
will work closely with Mike on the latter as members of the genus Urophycis 
rically dominate neus·ton .. collections. during. late summer and autumn. 

Investi ation 

A manuscript: was complated. on "Zooplankton of :Continental Shelf Nu:rsery 
ti Feeding Grounds of Pelagic and DemexsaJ. Fish in the Northwest Atlantic.'' 

Jesul ts. of the. 1978 MARMAP macrozooplankton· moni taring su:rveys are described in 
relation to. fisheries ecosystem studies off the Northeast: Coast of the US. Among 
the 80 taxonomic. catego-ries represented in the samples only eight we:re dominant; 
0.f this number,. three copepod species undergo massive pulses .. in abundance-
Pseudocalanus minutus,. Calanus finmarchicus, and CentTOpages tn>icus. Increases 
in abundance of these species coincide with the annual temperature cycle in each 
of the three areas surveyed-.. Gulf of Maine, Georges Bank, and Southexn New Engl and. 
p. minutus undergoes two pulses. in reproduction' one in early spring and a secondary 
pulse in autumn between- so and 1soc; Calanus finmarchicus is less tolerant of. high 
temperatures and. reaches maximal.. abundance in spring between 4° and 1°C. In 
contrast, Centropages typicus favo:rs warmer waters with maximal numbers in autumn 
occurring between 13° and 22°c. The relationship between cohort production of 
copepods and survival of larval fish was examined. Atlantic. mackerel and yellow
tail flounder larvae may be in synch:rony with Cent:ropages. txpicus population _ 
increases in. Southern New England. In the Gulf of Maine.· tarval.Atlantic hen;i~-g 
g:rowth and. survival are related. to. the secondary pulse in P. minutU.s abundance 
in autumn, and on Georges Bank the spawning 0£ haddock andAtlantic cod generally 
coincides with the spring pulse in' Calatius firtmarchicus abtmdance. Integration 
of MARMAP mesoscale and mic:rosca.J..e studies· is being pursued to obtain improved 
estimtes of the growth and survival of larval. fish on the. continental shelf 
spawning and. nursery- gTounds . 

Biostatistics 

The- g:raup completed a nonparamet:ric.Fag~r's analysis on; 1979 zooplankton data. 
There were 3 areas, 6 seasons, 30 stations, and up to· 90 .. taxa identified per'Station. 
'Ihe data were initially sto:red in three fonnats: MARMAP Info:rmation System (MIS) 
master files, MIS intermediate call files, and an MIS system data file. Data 
were extracted. fTOm each of these file types and merged into an SAS (Statistical 
Analysis System) data file. The data were then extracted, by· area and season, 
from this SAS file for further analysis and plotting. 

Two summertime employees, Maxie Carter and Louis Coakley, returned to school. 
Gary Johnson obtained a research position with Northeast: Utilities. Lorrie 
Sullivan was promoted to GS-9. 

Roger Taylor and Christopher Brooks of Roger Williams College have completed 
their 1040 assignments with the Sorting and Identification Task Group. Work is 
continuing on the identification and enumeration of ichthyoplankton from USSR 
R/V Argus Cruise No. 77-01 neuston samples. Special emphasis has been devoted 
to resolving problems in larval and juvenile hake identification. ,, 

-11-



!.i 

Larval Physiology and Biochemistry Investigation 

The final samples for dry weights of last wintert s-spring' s studies of 
activity-level influence on me.tabolic rate a:re being processed. Adult sl..Ulnne 
flounder and s.cup a:re being conditioned: for· hormone-induced spawning (S1.lJIUne/ 
flounder) and out·-of-seas.on temperatu:re~induced spawning (scup) to provide 
early life stages for experiments. Studies of. trypsin,. a major digestive enz 
in larval fish, were continued. Larvae which. had. been starved to the point Ylllt 
where· trypsin activity- was no longer· de.tect:ahle. rapidly filleQ. their gut When 
food was presented; however, trypsin. levels showed only a. slow· recovery. Afte 
4- hr the levels increased. to only 25%. of the ccntTol values. r 

Work. on the yellowtail flounder embryo mo.rtality manuscript continued. 
Geo££ Laurence, as task force chai:rman, spent considerable time on the "Repon 
and Recommendations for Process-Oriented Larval Fish Su:rvi.val Studies," which 
was completed. during the month. 

Apex.Predators Investigation 

Jack. Casey and Wes Prat:t examined an unusual 841-lb mako shark taken at 
Montauk (Long Island), NY, on 1 August. This 338-cm female was 10-cm longer
the 1250-lb mako harpooned off: Montauk in July 1977. The latter is the maximum 
reported size for. this species·. The 409- lb difference between the two shaxks 
was due to the poor condition of the 841-lb specimen; very likely because it 
had recently borne young. On 26 August, Jack Casey and Chuck Stillwell examined 
a second large ma.kc landed on rod and reel (R&R) at Montauk. This 323-cm female 
weighed 1080 lb and is a new R&R world record, if accepted by the International 
Game Fish Association (IGFA). Very little is known about the reproductive 
biology of the make shark. Females do not mature 1.llltil they· are over 500 lb. 
It is only in the past 3.. yr that fou:r individuals exceeding this weight have been 
landed off the Northeast Coast and have. been available for our examination. 

Tournaments 

Data from the Freeport Fishing Festival on 4 August wel."e gathered by Scott 
Emory, one of ou:r graduate student cooperators. Jack Casey and Wes Pratt attended 
the Roger Williams Tournament. at Point Judith, RI, during 10-13 August, but due 
to inclement weather only three sharks were landed. On 11 August, Wes Pratt, 
Nancy Kohler,, Alan Lintala, and Mary Braisted attended the Hudson Anglers 
Tournament at Freeport (Long Island), NY, where 67 boats. caught 14 sharks. A 
relatively rare 211-lb white sha:rk won this tournament and provided a sample 
that helps to fill a size gap in o.ur cu:r:rent data base for age and growth studies. 

Reproduction and Age & Growth 

Vertebrae from white sharks collected this sUJIJiner, including the 2075-lb 
male, were sectioned along with'· vertebrae from. :ina.Ro- sha:rks. as part o.£ our effort 
age lamnid sharks. Reproductive tissues f:rcm the 2075-lb white and other summer 
collections were· histologically prepa:red~ b.y Alan Lintala through the paraffin 
block stage and await sectioning this fall. ~ 
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cruises 

r.a.r.ry Lindgren· and. John Hoey co.nduc.ted a. longline cruise aboa:rd the R/V 
ronimo (from. St. Georges School in Newport,. RI} along the edge of· the contin
ta.l shelf. in the a:rea south 0£ Nantucket. Fronr. 12-18 August a total of 313 
arks including 286 blue sharks, 12 mako sha:rks ,_ 3 common· th:reshe:rs, and 3 
dbax sharks,. was caught on 10 longline sets. All sharks caught we:re tagged 
~ mig;ration studies. · 

Food Habits 

Chuck Stillwell,. Nancy· Kohler, and John· Hoey attended the second annual Ocean 
· ty Marlin and. Tuna Club Swordfish· Open Touniament. during 7.;.10 August. Ten 
11owfin tuna,. eight white marlin,. five albaco:re tuna, three- sword£ish, two 
os, and one do'iphin we:re examined for stoma.ch contents.. Squid· (Illex 

leceb:rosus) was a common food. item in all stomachs. Small butterfish, 3-4 cm, 
re also found in the stomachs of the yellowfin, albacore, and white marlin. 
Qlll3.Chs from 15 mak.os and 2 blue sharks were collected f:ro:ni the Grand Banks and 

xought in by a coopenting:. commeTcial. · longliner. These samples contained small 
a.motm.ts of squid and red£ish. A computer P'l'og:ram for the ·analyses of data on 
£ood habits is being developed. All blue shaTk food data collected to date have 
been tabulated and summarized for analyses by area,. sex, and size of shark. 

Cooperative· Tagging Program 

During June, July, and August, about 2000 sharks. weT.e tagged under the 
cooperative tagging prog:ra:m. In the same pe:riod> 92 sha:rks were recaptured~ 
Over 20 of the recaptures we:re retagged with new tags by fishe:rmen involved in 
the progxam. Most of the tag retu:rns: came from blue sharks at liberty for a 
few months and within 100 nri. of the tagging site. However, :recaptures f:rom blue 
sharks included individuals at liberty for· over a. year and distances of over 
1600 mi (New Jersey to Coluinbia, South America) . Long distance recaptures of 
other species included a. sandbar shark tagged off Montauk ·in. August 1975 and 
recaptured off Tampico, Mexico, (1700+ mi) in July 1979; a tige:r shark tagged in 

e Gulf of Mexico off Dauphin Island, AL, in August 1978, and recaptured in the 
aha.ma Islands a year· later· (75-0 mi) .. This latter recovery is the first evidence 

Of movements of tiger sharks between the Gul.f and the Atlantic~ Tagging assistance 
±roll!. the NMFS Foreign Fisheries Observer P:rog:ram under the direction of James 
Medeiros (Otis AFB, MA) and Perry Thomson (SEFC' Pascagoula.' Laboratory) has been 
outstanding. Fishery observers aboard foreign trawlers and longline vessels have 
>tagged several hundred. sharks and provided additional data on sha:rk catches. 

Sha:rk Tagging Data Base 

ADP progxams have been completed for merging all tag and recovery data into 
compatible foTmats-. Good. pxog:ress has been made in entering, veTifying., and 
summax±zing tag data from.resea.:rch cruises, sport fishermen, commercial vessels, 
and other sources for 1964-78. Larry Lindgren and Eric Ba:rsczc (student prog:rammer) 
have nea::cly completed. final verifications that will allow us to be in "'real ti:me" 
for obtaining outputs including the 19 79 data by the end o:f November. Additional 
summary and analytical programs a:re also being developed for preparing recapture 
l'esui ts for publication. 
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Meetings, Talks, Visitors, and Publicity 

Roz Cohen attended a workshop on 8 August a.t the \'foods Hole Laboratol'y 
sponsored. by that lab's ADP Unit and Input•Output Compu;ter Services, Inc., ' 
( IOCS) consultants on: "Ground.fish Application P:rogram Modifications. and New 
Graph System." · 

Greg Lough, Mike Pennington., Ma:rv:. Grosslein, Richard Hennemuth, and Ken 
She;r:man attended a special :meeting with statisticians G. Patil, C. Taillie, 
and G. Seber,. to discuss statistical. problems in analysis 0£ plankton data. 

Red Wright paxticipated in two discussions ·with Soviet. scientists f:rom 
research vessels in Woods. Hole: a scheduling' session for · Belogorsk an 8 August 
and. (with. Ron' Schlitz) a conference with' Dr~ Ig9r Sigaev of the Aliot about 
future cooperative research involving· warm-core Gul£ Strea:m :rings. 

On 10 August" Red Wright, Ken Sher.man,· Robert Edwards, Helen Mustafa, and 
Eilene Maturi. attended. a. meeting 0£ the US' delegation .for ICES at the US Envi:ron~ 
mental Protection Agency- (USEPA) Laboratol.")"" in Na.nagansett, RI. 

Ken Sherman attended a Workshop on Oceanic Remote Sensing at Estes Park, co, 
during 19-25 August. 

We note with sadness that Dr. Ahlie Ahlstrom died suddenly on 2i August. -
Ahlie was a. giant among· ichthyoplanktologists. He served as a teacher and 
guide in the careers 0£ virtually all o:f ou:r ichthyoplanktGm specialists in 
NMFS as well as scientists in o.ther labonto:ries· a.xowid the· globe. Thanks to 
his creative vision, his unique sense of architectural detail, and his ability 
in solid building, .he has left for us a rich legacy o:f commitlnent in NMFS to 
getting on with studies of ichthyoplankton as. an important component of fishery 
assessment p-rograms. His was a full and rich li£e. We of the Marine Ecosystems 
Division enjoyed sharing our brief times. with him. Ahlie will be sorely missed, 
but we all take satisfaction in his unsu:rpassed accomp:lishments. His was a life 
that will be emulated and praised. for those o.£· us lucky enough to have known 
and worked with hi:m. 

On 6 Augpst the multispecies management. group met with Brad B-rown at the 
Narragansett Laboratory. 

Carolyn Griswold has. been. appointed as the NOAA representative on the North 
Atlantic Regional Technical Wo:rking Group of: the Intergoverrunental Planning PTOgr 
for OCS Oil and Gas Leasing~ The working groups will advise the Secretary of the 

. Interior on proposed development 0£ Georges Bank. The fi:rst North Atlantic Group 
meeting. will be in early November. 

A NOAA task force headed by Dr. Robert Lippson has, been established by ,I 
Richard Frank to evaluate the possible ecosystem impacts. of the Pittston refinery 

1 

and marine texminal in Eastport, ME. Bernie Skud and Carolyn Griswold a:re working ,I 
with Vaughn Anthony and Jim Kirkley on the marine resources of the Eastport: area. I 

Ca.xoiyn Griswold attended a 3-day meeting and site inspection in St. Andrews, NB, ;,i 
and Eastport, ME, during 28-31 August 1979. with other NOAA task force members and ::I 
Canadian scientists. The Canadians who rep-resented many federal agencies offered ~i 
to p:rovide ·the NOAA group with specific up-to-date information on the Passamaquoddl;;i 
Bay/Bay 0£ Fundy area within the next month. , ;J 

Chris Powell attended the American Society of Ichthyol~gists and He:rpetologl5~ 
annual meeting in Orono, ME, f:rom 30 July to 3 August. He presented a poster paper 
titled, "The Ea:rly Development and Larval Distribution· 0£ the Mooneye Cusk-Eel 
Ophidion sclenops ··Robins and Bohlke." 
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Robert Marak, Jack G:reen,. and" Donna Busch attended a p:rec:ruise meeting of 
selogcrrsk to set up MARMA.P. I and special primary and seconda:ry production 

•S"es which will take place f:rom August to December. 
An experiment to find out if a simple solution of Ludox, could be used to 
ate large numbers of fish eggs f:rom other, plankters was completed. This 

od. a..s well as one using a gradient can be used depending on the constituency 
e sample. 
Rena.ta Lipska. 0£ the Plankton. Sorting Center in Szczecin, Poland, worked 

. gay Maurer compa:ring use 0£ the microscope versus the illlage scanner. 
Four scientists from, the Plankton Sorting Center spent 14 days at the 

ra.l~°""· .... · et:t. Laboratoi-y discussing, co·ope:rative work. 
Plankton data sheets for the following cruises were received and a:re being 

:rporated into the MARMAP .data bas·e:· (1) ichthyoplankton--Albat:ross IV Cxuise 
AL 78-13 and 73,..15,. Anton Dohrn Cxuise No. 78-03; (2.) zooplankton--Delawa:re II 
se No. DE 78-07;. and (3) food habits of, gadoids--Albat:ross IV Cruise No. 
8-04. Plankton Sorting Center pexsonnel responded very aptly to an urgent 
est for Ammodrt;es data ta meet a deadline for. an ICES report. 

Griswold, C. The barge Ocean~ gasoline spill.. NOAA Tech. Rep. 
NMFS SSRF. (S) 

Schlitz, R. J. ; Wright, W. R. Evidence of upwelling at the northern 
edge of Georges Bank. Coastal upwelling: pToceedings of the IDOE 
international symposium.; 1980 February 4-8; Los Angeles, CA. (S) 

Wright, W. R. Marine science training in Portugal: a physical o·ceano
grapher1 s peTspecti ve. Cu:r:riculUlll development in the ocean sciences: 
proceedings of the intemational workshop; 1979 November 5-9; Lisbon, 
Portugal. (S) 

Bu:rns, J. The sepa:ration of eggs in Ludox. 130. Nar:ragansett Lab. 
Unpubl . MS; 19 79. 

Cohen, R. E. ; Lough, R •. G. Laboratoi-y and data processing methods 
recommended for larval fish gut· content and condition factor 
analysis studies using larval sea herring (Clupea ha:rengti:? L.) as a 
prototype. Woods Hole Lab. Ref. Doc. No. 79-39; 1979. 

Kane, J. Relationships between zooplankton displacement volume and dry 
weight. Narragansett Lab. Unpubl. MS; 1979. 

Sherman, K.; Jones, C.; Kane, J. Zooplankton of continental shelf. nursery 
and feeding g:rounds of pelagic and demeTsal fish in the Northwest 
Atlantic. Inter. Coun. Explor. Sea, Biol. Oceanogr. CoJIDll. Memo. 
1979/L: 27; 1979. ~ 
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Theroux, R.; Wigley, R. Collection data for U. S. East Coast bivalve 
mollusks in the Northeast Fisheries Center specimen. reference 
collection, Woo.ds Hole:, Massachusetts. Woods Hole Lab. Ref. Doc. 
No. 79-29; 1979. 

Wright, W. R.; Louglt~ ~· G., The Georges Bank larval herring pat~ study 
o:f 19.78:. a prelimina:ry xeport. Inter. Cotm .. Explor. Sea, Biol.. 
Oceanog:r •. Comm. Memo .• 1979/1:36; . 197g.. 13 p. 

MANNED UNDERSEA ~EARCH AND TECHNOLOGY PROGRAM 

Diver 1'l':ra.±ning; ~ · · '· · · 

Ciif£ Newell and Roger Clif:fo-rd conducted: advanced diver ttaining for memb 
of the Milford Laboratory dive team. Simulated. wol!k ·dives were conducted at 

611 

Woods Hole during 3·0 April - 4 May·, along with fo:rmal insuuction in accident 
management and diving operations planning. This activity was. continued on 17 and 

18 May with inspection of the Mil£ord Laborato-ry diving facilities and simulated 
work dives with Milford Laboxato:cy divexs at specific study sites in the Milford 

I 

CT, a.xea. 

Scallop Dredge Studies 

NEFC divers Newell, McCarthy, Gross, and Meyer, and NEFC engineers, along 
with indust:ry representative: John Sweeney, conducted field tests of scallop dxed"t 
efficiency from. the R/V Rorqual during .12-29 June. Fishing perfomance of two ' 
types of dredges, ~ 8-ft""."wide. suz:ey d:red?e. and. an. 8-ft-wide commercial type, 
were observed by divers under· varying ccnd1t1ons. 0£ depth. and bottom topography. 
Dredge behavior was documented. using a dive:r-held Sub-Sea-Sys.tams 01-30 underwater 
color television camera; some excellent video tapes resulted, from which, rational 
reappraisal of gear de~ign ~y fol~o~. Du:ring 9- days of at-sea operations. 37 
tows were made, some with divers ·:riding the d:redge, and others at depths or speeds 
beyond diver capability, with the television camera. mounted just above the dredge 
on the towing cable. 

Ocean Pulse Studies 

MURT divers and gµest scientists f:rom~the University of New Hampshire, SouW· 
western Massachusetts University, Maine Depa:r'tlllent. of Marine Resources, and the 
Audubon Society conducted benthic ecology studies f:rom 5 to 28 July at Pigeon Hilt 
an offshore Ocean Pulse monitoring station o:ff Rockport, MA. A wide range of 
diving activities was conducted on a day-txip basis out~ of Glouces~er, MA, using 
the Rorqual. Results included collection of repxesentative 0.25-m ·qua.drat sample! 
of benthic. fauna at· pxeestahlished sites at 100 ft; representative 0. 25-m2 quad.rat 
photographs at a preestablished station at 125 ft; photodocumentation of substTates 
and benthos along permanently established txansect lines; and species-specific 
invertebrate collections for· contaminant-level analyses. 

Submersible 0perations 

Dick Cooper, Joe Uzmann, and Roger CliffoTd participated in an 18-day sub
mersible su:rvey of parts of Oceanog:caphex Canyon, Block Canyon, and Hudson canyon 
using the R/V Atlantic ~ and resea:rch submersible Nekton Gamma. Guest s 
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chill Grimes and Kenneth: Able of Rutgexs Univers.i ty participated as observers 
-eia.llY, and .later as submersible users in tile£ish-oriented behavior and 
ta.t studies . NEFC .. MURT ope:r:.ations were supported by NOAA-MUST (Manned Undersea 
nee and Te.chnology Office} and Rutgers pa:rticipation, and by Sea. Grant funding. 
tal. of. 29 dives was· completed and documented extensively wi.th 35-nun. color 
1 photographs and color· video. The cruise plan: included close collaboration 

two commercial tilefish. longline vessels au'tl of Bamegat Light, NJ. These 
. gemen.ts permitted the· unique opporttmity to. dive upon and follow freshly 

ted. longline gear for the. pu:rposes· 0£ observing tilefish catch over time and 
ua.tion of bait loss to known,. o:r suspected. competitors. ·sucli as amphipods, 
er spp .. ·crabs, starfishes., he:onit cxabs,, etc. A major highlight of the dives 
discovery 0£ yet another kind. o:f tilefish bur.rowing behavior on the shelf 
er; essentially, the bur:r:ows appear as large conical excavations (up to 2 m 

diamete:r) with a.. near-vertical cylindrical "bore hole" at the base into which 
turbed tile£i.sh ~ head first; eg:ress from these bur:r:ows is invariably tail 
t as the diameter of the ''bore· hole" is little larger than the girth of the 

Dredge Studies 

Continuing support studies begun in 1978, Pecci, Newell, Meyer, and McCarthy 
observation dives on the electric. pump clam dredge system· during Delaw.a:re II 

·se No. DE 79-08 during 13-24 August. Numerous dives were made to observe 
dge efficiency, path disruption from jets and blade, and associated clam 
akage. Underwater color video :recordings were made. of dredge pe:rfo:rmance with 
without the electric-pump-driven jets. Additionally>. divers collected repli

ed. samples both within and outside, the dredge path· to o-btain measurements of 
ge harvest. efficiency, clam size distribution, and incidence of clam br·eakage. 

nt Meter Re lacement 

From September 4 to 9 Ken Pecci. and Roger Cli££ord participated in an NEFC 
'se aboa:rd the· Albatross IV to change offshore current meters in situ. Four 

nt meters were changed by the divers: at· fixed observation sites from south 
Martha's Vineyard to the vicinity of Veatch Canyon. Meter replacement times 
ged from 25 to.. 45 min. a'C'. s.ubsu:r.face depths 0£ about 101 :m. 

Valentine, P.; UZlll3lln, J. R.; Cooper, R. A. Geology and biology of 
Oceanographer Canyon. Mar. Geol. (S) 

Meyer, T. L.; Cooper, R. A.; Langton, R. W. Relative abtmdance, behavior, 
and food. habits of the American sand lance, Ammodytes americanus, from 
the Gu!£ of Maine. Fish. Bull., US 77(1):243-255; 1979. (P) 

SION OF ENVIRONMENTAL ASSESS:MENT 

avior of Maxine Fishes and Invertebrates Investigation 

Studies examining patterns of behavior related to the ecological requirements 
post-larval and juvenile red hake, spotted hake, and white hake have been 

tiated. Presently, planktonic hake are being collected and observed in the 
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laboratory both day and. night. Observations are concentrating on defining 
quantifying behaviors related to feeding, interfish associations, swimming <ind 
patter.ns, and .. daily rllythms of activity. One area. of special interest is th 
behavior of red hake which. appears.,· at· least in certain geographical areas ~ 
live symbiotically within the sea scallop. In addition to the collection ~f 0 

scallops, facilities and procedures for. maintaining and observing scallops <ind 
hake in the laboratory are. being, developed;. These studies will provide a bas 
line for assessing the. efiects 0£ contaminated sediments on the juveniles ate~ 
time· of settlement· when they become closely tied to the benthos. 

Biological· Oceanog:raphy 0£ Stressed Eil'Vi:ronments Investigation 

Bill Phoel participated as a member· of NOAA' s Oil Spill Response Team 
investigating the impact of the IXTOC I (Bay of Campeche) oil spill on the Texas 
Coast. Diving investigations were initiated to quantify the amount of subsu:rface: 
oil in the water column and on the sediment. These data, combined with tidal 
velocities and duration, and inlet cross sections, pxovided an estimate of the 
subsurface oil moving· under the ail baoms into the environmentally sensitive 
Laguna Madre. The subsurface ail particles from the wash zone of Padre Island 

' offshore to about 300 m, were also observed and reported upon. 
Th.e Seabed Metabolism Task initiated 2. wk of seabed. oxygen consumption 

c'l"Uises aboard. the NOAA R/V ~to dete:rm:ine summer oxygen consumption rates by 
the seabed in the heavily impacted Newark Bay, Kill van Kull, and the somewhat 
less impacted Raritan Bay~ Although· these day-trips had been planned in advance, 
local newspaper articles on the intention of the US Army Corps of Engineers (COE) 
to dredge these areas and dump the spoils in the pxesent dump area 6 mi off the 
New Jersey Coast added.impetus to the investigation. 

Preparations were continued for algal bioassay studies beginning with the 
September Ocean Pulse· c~se. Revisions were begi.m on a manuscript titled "Normal 
Seasonal Fluctuations and Changes Due to a Fin Rot Dis.ease, in the Blood of the 
Winter Flounder, Pseudopleuronectes americanus, in New York Ha:rbor." 

Dr. Harold .. Ma:rshall of Old Dominion Univexsity and Mrs. Myra Cohn of the 
Sandy Hook Laboratory are preparing a statement 0£ their methods for phytoplankton 
conmnmity evaluation -- sea truth for the Large Axea Marine Productivity/Pollution 
Experiment (I.AMPEX) to be conducted with the National Aeronautics and Space 
Administration (NASA), Langley Research Center, Marine Environments Branch. These 
methods will be circulated. among. internationally recognized phytoplankton experts 
in order to arrive at an agreement on the most effective methods for this 

Dr. James Thomas attended two NOAA- sponsored woxkshops in August. The first 
was concerned. with determining the can:ying (waste assimi.lation) capacity in US 
coastal waters. Participants were fxom industry, academia, and government, and 
represented all coastal areas. of the US. Proceedings of the workshop are to be 
available about Februa:ry 1980. The second meeting was a NOAA workshop on remote 
sensing, also attended by Ors. Robert Edwards, John Pearce, Kenneth Sherman, and 
J .. Lockwood Chrunberlin. All main-line components of NOAA were represented. Th~ 
purpose of the workshop was. to o:rganize NO.AA' s remote sensing effort. The meeting 
genexated. a.. LAMPEX proposal. to incxease our understanding of regional marine eco-, 
system processes and provide over the long te:rm an extensive:.~ synoptic, integxatea 
and timely data base for application to .problems of ocean resource and 
management. The distribution and· abundance of organic production, as well as the 
location, orientation, and. duration of fronts and the flux of nutrients and con
taminants from estuarine to shelf waters are to be examined. 
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Craig Robertson and James Thomas vis.ited Br.ookhaven National Laboratory for 
a.Y to discuss with Ors. V:idal, Dagg, and Falkowski,. zooplankton research and 
ods o:f measuring zooplank.ton respiration via. oxygen electrodes. . 

a.ti on 

Jan. Ca::racciolo Wa:rd and Frank. S:teimle completed~ the final. dra.£t 0£ their 
York Bight: apex benthic atlas. Frank also. completed a. manuscript on the 

thic maC1'0£auna.. 0£ JUoc.k Island. Sol.llld, an e&.tilna:t.e of benthic. meio£aunal 
w:tion on Georges. Bank (for the· energy· budget. working group) and the summer 

9 11Qcean Pulse Newsletter, 11 and. began a. report on the importance 0£ artificial 
:fs as fish. foraging: grounds.. Frank and. Chuck !delherger completed ca.lorimetxy 
urements on o:rganisms colle.cted on the July AlbatTOss. IY Ocean Pulse cruise. 

aper is being prepared on xesul ts of the. caloximetxy dOne to date. Chuck 
an plotting dissolved oxygen (DO) values :from MARMAF data co1lected since 1977. 

st:ributions 0£ bottom DO have. been cha:rted for eight c:ruises, and plots of 
rtical profiles are planned. for eight transects across the shelf for each cruise. 
is joint Ocean Pulse-MARMAP project will yield an atlas of DO distributions 
dicating seasonal and geographical variations -- such baselines will be valuable 
the Ocean Pulse effort. 

Dissolved oxygen in parts of the New York Bight appeared to be decreasing 
ward critical levels in early Augus.t. Frank Steimle and. Dave Radosh coordinated 
3-da.y moni taring effort~ . in which Chuck Idelberger, G::reg. Parkex, and Toni Miller 
ok part, aboard the R/V Xiphias. No alarmingly low values. were- found on this 

tuise; a mid-August northeaster probab-ly helped to reduce sttatification and 
e:rate bottom waters. Frank and Dave also made· final preparations for the 
ptember· Ocean Pulse ;eruise: aboa:rd Albatross IV. Dave. and Greg Parker tried on 

everal days to use radio-direction-finding (RDF) equipment to track buoys deployed 
t Deepwater D.umpsite 106 by the Atlantic Environmental Group's Ocean Dumping 

Investigation. No buoys could be located. 
• Bob Reid worked on a.. benthic sampling methodology manual and a technical 
work plan for· the Ocean. Pulse benthic studies. Bob arranged for the fi:rst meeting 
f the Ocean Pulse Benthic Ecology Review Committee, which consists of benthic 
cologists .from the USEPA and several eastern univexsities, to- be held at the 
andy Hook. Labo.ra.tory in September. Clyde MacKenzie continued diving studies of 
urf clam populations: (Le.; setting success, growth, and predation) and factoxs 

limiting local. oyster setting; Sukwoo Chang worked on his manual for statistical 
design and analysis in Ocean. Pulse studies. 

Environmental Chemist:ry Investigation 

Members of the Environmental Chemistry Inve~tigation participated in the 
MAR.MAP survey aboard the Belogorsk. Sue Barker and Jim. Duggan measured 
chlorophyll-a concentrations at 151 stations. Ralph Bruno. measured 14c-primaxy 
production at 40 stations. Andrew Draxler processed seawater samples for nutrient 
(i.e., nitrate, nitrite, silicate, phosphate, ammonium) determinations at 86 
stations and t:rained Soviet colleagues in shipboard processing. of nutrient samples. 

We developed a first d:raft of a manual which describes standardized shipboard 
methods used .. fox processing seawater nut:rient samples during Ocean Pulse and MARMAP 
surveys. We completed analyses for ammonium. concentrations in samp!es of seawater 
collected du:ring the first leg of the August MARMAP survey aboard the Belogorsk. 
We completed liquid scintillation counting of 14c-pximary p'l'Oductivity samples 
collected du:ring the June-July MARMAP and July Ocean Pulse surveys. 
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Arotmd the end of August, preparations were made for· the September 
primary/secondary productivity survey aboard. the Belogo:rsk and for the Septelllb 
Ocean Pulse survey· aboard the Albattoss IV. e:r 

Chris Evans completed a cou:rse in basic computer· pro·gramming at B:rookdal 
(NJ) Community College. e 

Physiological Effects 0£ Pollutant· Stress· Investigation 

Physioecology 

The long:-ter.m exposure.: of the. slippe:r· limpet (Crepidula fornicata) to siiv 
continued this reporting period. Keeping the larvae alive has been a p:roblelll. e? 

in recent months. Water quality and oxygen availability- have been ruled out 
) 

and temperature variability now seems the like lie.st culprit. When the air 
conditioning in· the building is turned 0££ for the night or for the weekend, the 
tempenture in the culturing containers· rises from 20°c to as high as 3o0 c, a 
temperature which the slipper limpet laxvae. apparently cannot tolerate. We are 
now cul tu:ring, the slipper limpet larvae in our chronic lab where the air condit
ioning is constantly on and the tempe:ratu:re maintained at 200 + 2°c. 

Foux 1-mo-old. labo:ratory-g;rown blue mussels· (Mytilus edulis) remained healthv 
and have reached. the size o.£ 1. 5-1. 7 cm by the middle. o:f August. Two di.ffe:rent ' 
kinds of exposure experiments using some of these animals· were performed this 
month. Two static acute· bioassays (72 hr) were perfomed on them using copper, 
mercury, cadmium, and. silver. The :results of these tes·ts a:re presented in 
Table 2 below. 

In the other continuous study which began in ea:rly July, a. different group 
of juvenile mussels is being exposed chronically to copper and silver (1, 5, and 
10 ppb) individually in a U.ow-th:i:ough system. Their survival and growth 
are being moni tared weekly, and as 0£ this time, no differences were observed 
between the exposed anillla.ls and the controls. 

Table 2. Seventy-two-hou:r acute toxicitY, of heavy metals to 1-mo-old, 
labaratory-g;rown blue nrussels. (a) 

Heavy 
metal 

Copper (CuCl2·2H20) 

Mercury (HgCl2) 

Cadmium (CdClz) 

Silver (AgN03) 

(a) Static bioassay. , 
(b) Too variable to determine. 

LC50 
(ppm) 

(b) 

0.18 

3.85 

0.24 

95% confidence 
interval (ppm) 

(b) 

0.15-0.21 

3 . .36-4.41 

0.20-0.29 



Physiological Effects -
'lhe fourth group of blue mussels for this season f:rom Na.r:ragansett Bay, RI, 
JC3.Dtlned. this month. Preliminary examination of data indicates measurable· 
s in the group retrieved f:rom the more polluted station. One more month 

ling should be possible before a 5-mo profile of physio'logical condition 
JllPleted. 
studies on changes in_ respiration rates of American lobsters over the molt 
. continue. It now appears that the only significant el.evations in oxygen 

UJllPtion occur just after- molting. 
'lhe two experimental sea:ies with lead~exposed lobsters described last month 
completed this month. Respiratory and hematological measurements were made 
is group and will be compa:red to measurements made by the biochemistry and 

. ttY groups • 
The remainder of the month was. spent working on samples collected on the 
Albatross IV cruise (No. AL 79-07). 

Biochemical Effects 

Along with the Physiological Effects Subtask personnel, we took tissues from 
fourth month's sampling_ of blue mussels f:rom. the USEPA' s Na.:r:t"S.gansett Bay 
s. Work has begun on the five sample sets (four months and a. baseline) of 
en gill homogenates and. on adductor muscle, which are being variously examined 
activities of several enzymes selected f:rom last year•s preliminary exereise 
this species. 
Analysis has been completed for kidneys of winter and. windowpane flotlllders 

during the recent·Ocean Pulse c:ruise (AlbatToss IV Cruise No. AL 79-07). 
ve also allnost finished analysis of scallop adductor muscles taken during 

ttom trawl. survey (Albatross IV C:ruise No. AL 79-04) . Rock crab (Cancer 
atus hearts remain at -8o0c, 1awa.iting an opening in the testing schedule. 
Heart,- antenna! gland, skeletal muscle, and male gonad were taken from 

·can lobsteTs following· completion of the two experimental exposures wherein 
animals were first subjected to 60 ppb lead (as the nio:ate) for 4 wk, then 
for 2. days in. aerated seawater at either ambient (26°/oo) or low (17°/oo) 

ni ty. With the exception 0£ the male gonad, tis sues f:rom every two animals 
pooled and divided into 2 portions, to permit examination for both bio-

.. cal activity and metal uptake·. 
Analysis of data continues, as does manuscript preparation for this fall's 
ean Marine Biology Symposium. 

Anaerobic. Bacteriology/Metabolism 

Ocean Pulse activities included work on -samples and cultures obtained on 
txoss. IV Cruise No,. AL 79-07. Sediments. and wat.er- samples were- obtained 

some 19 inshore-offshore stations from. Delaware Bay north to Georges Bank 
bacteriological analysis. Some 200 isolates obtained from the various samples 
being characterized. 

Anaerobes belonging to the genus Clostridium, predominately the pe,tfringens 
' were detected in all sediment samples, although the incidence was low in 
hore stations. Detection of the anaerobes in the water column occurred only 
~shore stations, although previously they were detected at two offshore 

ons on Georges Bank. The incidence remains high in the sewage sludge area. 
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Isolates were obtained f:rom all sediments cul tu:red in our Vibrio llledi 
This contrasts with our results for sediments obtained from the R/V Adva:nc:· 
c:ruise in April. At that time, g:rowth occurred. only in sediments ob~ 
the sewage-sludge area of the New York Bight. llll 

Of interest is the detection· of Vibrio pa:rahaelllOlyticus Ct7ntative1y iden. 
from surface water samples taken from central Georges Bank. This organism is 1:1 
considered an estuarine or near-inshore inhabitant, and. is not often found in 
shore waters. 

A fourth experiment on the potential outg:rowth. of Type E spores ~n lllildly 
heated America~ oysters .(Crasses.ttea vi;rginica} was eomple:ted.. This is a joint 
effort with SEFC' s. Charleston Laborato-ry. Toxic outgrowth by- 'Pyp~~E spo-res was 

Chemistry 

Analyses 0£ samples 0£ winter flounder exposed to lead last winter and sp ." 
have been nearly completed. Preliminary results show that only the kidney ta.k~I 
up lead to any substantial extent. · 

Some work was done on atomic-abso:rption methodologies for copper and lead 
in seawater. Previously, we were not able to distinguish whether or not high 
readings f:rom ambient seawater concentrations were caused by interference. Work 
on the graphite furnace has appa:rent'ly alleviated. this problem. 

Work also. continued on methodologies for polychlorinated biphenyl (PBC) and 
petroleum hydxocarbon analyses. PCB analyses probably will be started in the 
on smnples collected f:rom ou:r Long· Island Sound study, but further work is requi:rt,: 
with pet:roleum hydrocarbons. 

Meetings, Talks, Visitors, and Publicity 

Frank Steimle and Stan Gorski attended a joint US Fish and Wildlife Service/ 
NMFS workshop on the saltwater application of habitat evaluation procedures in 
Fort Collins, CO, during 14-16 August. 

Dr .. John Pearce participated in the first meeting of the New Jersey Shellfish 
C01.mcil on 20 August. Dr. Pearce has· recently been appointed to the council as 
chai:rpe=son. The collllcil is responsible for inter£acing with the shellfish 
industries of New Jersey and, the state :re.gulato:cy and enforcement agencies. One 
of the principal interests of the council has to do with pollution abatement in 
estuaries and coastal waters, especially those forms of pollution which directly 
affect the resources in their· desirability for human consumption. 

During 21:-24 August, D:rs. John Pearce and James Thomas met with other NEFC 
personnel and NOAA scientists involved in remote sensing programs. The meeting 
was held at Estes Park~ CO, and one 0£ the principal results was the d:rafting of 
a pre-proposal for continued :remote sensing using the Ocean Pulse and MARMAP 
programs. Plans were made for a continuation of the LAMPEX program which would 
be extended from the previous a:reas of effort south of Cape Hatteras to Florida, 
and into the Gulf of Mexico. As in the earlier experiments, personnel from the 
NOAA Envi:ronmental Research Laboratories Maxine Ecosystems Analysis (MESA) Progr~ 
and the NOAA National Environmental Satellite Service, as well as numerous other 
academic centers would be involved. ~ 

On 29 August, Dr. Pearce met with Dr. Kenneth Gold and other scientists at 
the Osborne Laboratories of the New York Aquarium. The purpose of the meeting 
was to develop an understanding of the Ocean Pulse prog:ram and cu:r:rent research 
opportllllities that might be available to scientists working at the aquarium. 



pea:rce noted that there was a range of scientific endeavors, including 
ysiological, genet~c, and autecological investigations ongoing at the aquarium 
·ch would relata directly to the Ocean Pulse Program. 

Ch:ris Evans attended.a meeting at the Woods Hole Labo.ratory to establish 
Ung protocols for chlorophyll analyses which will be performed during the 

operative US/USSR prima:ry-seconda:ry p:roductivi.ty survey aboard the Belogorsk~ 
Vincent Zdanowicz visited the Heat System-Ult'J:'aSonics Company in Plainview, 

, to inspect combined f\lme hood/fume s.cxubber appa:ratl.lS for potential use in 
e heavy metals lab at the Sandy Hook Laboratory. 

Dawson,. M •. A. Hematological effects. of long-te:rnr me:rcu:ry exposure 
and subsequent periods of :recovery in the winter flounder-,. 
Pseudopleu:ronectes americanus. Ve:rnberg,, W. B.; Thu:rberg, F. P.; 
Calabrese, A.; Ve:rnberg,, F. J. eds. Marine pollution: functional 
responses. New York: Academic. Press; 1979: 71-82. (P) 

Macinnes, J. R.; Calabrese, A. Combined. effects of salinity, temperature, -
and copper- on embryos and ea:rly larvae of the American oyster, 
Crassostrea virginica. A:rch. Envi:r. Chem. Toxic. 8:553-562; 1979. (P) 

Mushacke, F.; Reid, R. Verification of the occurrence of the mud shrimp 
(Arius ser.ratus) in Long Island Sound. NY Fish Game J. (S) 

Phoel, W. C. Inorganic.nit:rogen regeneration and total oxygen consumption 
by the sediments at the mouth of the York River, Virginia, U.S.A. 
In: Nutrient enrichment in estuaries. (S). 

Vemberg, W. B.; Thu:rberg, F. P.; Calabrese, A.; Verberg, F. J. eds. 
Marine pollution: functional responses. New York: Academic Press; 
1979. (P) 

Wenzloff, D. R. ; Greig, R~ A. ; Mer.rill, A.. S. ; Ropes , J. W. A survey 
0£ heavy metals in the sur£ clam;:Spisula. solidissi:ma and the ocean 
quahog· Aretica islandica, o:f the Mid-Atlantic Coast of the United 
States. Fish. Bull., US 77:280-285; 1979. (P) 

Calabrese, A. ; Thu:rberg, F. P.; Gould, E. ; Graikoski, J. T. Ocean Pulse: 
some physiological, biochemical, and bacteriological activities -
year 2 (1978-1979). Inter. Coun. Explor. Sea, Ma:r. Environ. Qual. 
Comm. Memo. 1979/E:62; 1979. 7 p. 

Pearce, J. B. Raritan Bay - a highly polluted estuarine system. Inter. 
Coun. Explor. Sea, Mar. Envixon. Qual. Comm. Memo. 1979/E:45; 1979. 
16 p. 

Pearce, J. B. A preliminary oil spill response plan for coastal and 
oceanic waters off the northeastern United States. Inter. Coun. 
Explor. Sea, Mar. Environ. Qua!. Comm. Memo. 1979/E:64; 1979. 42 p. 
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1. ' Reid, R. N. Concentxa.tions and effects. of Long Island Sound contaminant 
Inter. Col.lll. Explor. Sea, Mar-. Environ. Qual. Conm. Memo. 1979/E:47.s. 
1979.. 15 p. J 

Reid.,. R. N.. Long-term fluctuations in the mud-bottom macro.fauna of Long 
Island. Sound, 1972-1978. Boston, MA: Boston Univ.; 1979. 36 p. Thesis, 

'Ihomas, J. P.;. Robertson, C. N.; Evans, C. A. L.AMPEX II - sea t:ruth data 
report. Sandy Hook Lab~ Rep. No. SHL-79-28; 1979. 

:!'QUACULTIJRE DIVISION 

_Aspects of Nutritional Regui:rements of Mollusks Investigation 

Recently -completed e:Xperiments· utilizing-Amaricanoyste-r larvae: were . 
conducted to investigate utilization of three ·fTeeze-dried algal ·foods individ
ually or in combination. The th:ree species chosen fo.r these experiments were 
Isochrysis galbana, Monochrysis lutheri.,. and Dicra:teria· inornata.. Size deter
minations made after 8 days indicated that, in all food combinations, living 
cells sustained a g;reater inc.rease in lar.va:l size than did d:ried material of the 
same species. When fed on the d:ried food par.ticles, la.rvae were about 60% of the 
size of larvae being· fed 1i ving al.gal cells. There was no es-sen ti al difference 
between larvae being fed. different species of the d:ried food.. The mortality in 
larval cultures that were being fed on dried algae was not excessive, but about 
10% higher than that of la:rvae being fed 1i ving algae-. · 

The harvest of algal foods from ca:rboys in the mass c.ul. ture re.om amounted to 
16· aso liters of larval foods and 17 820 liters of juvenile foods. Open-tank 
cultures were also maintained to provide a. continuous supply of algal foods to 
trays of juvenile and adult bay. scallops (Argopecten irradians) and surf clams. 
This material was distributed to va:rious investigations as follows: Aquacul tural 
Genetics, 988 liters; Spawning and Re.a:ring of Mollusks, 1106 liters; Physiological 
Effects of Pollutant Stress, 1208 liters; and La:rval Diseases of Mollusks, 43 
liters. 

Preparation of a manuscript for publication was completed by Gary Wikfors 
and Ravenna Ukeles, titled "Utilization of Copper- and Cadmiwn-Contaminated Algae 
as Food Sources by· Cr.assost.rea vi:rginica Veliger La:rvae." 

Spawning and Rearing of Mollusks Investigation 

Observations made on hatchery-reared surf clams planted in a sandy bottom 
in Long Island Sound at a depth of 25 ft have shown a high rate of burrowing 
after 24 hr. This rate of burrowing determines the amount of possible, immediate 
predation, since tmburrowed clams a:re highly vulnerable to predators. In this 
ezj>eriment, the number of clams that had not burrowed appears to be related to 
the size of the clams planted. Twenty-five percent of the smallest group of 
15-:mm clams was observed on the surface with many dead shells. Sixteen percent 
of the 30-mm clams and only ten percent of the. 40-:mm clams were found either dead 
or unburied. :6' 

Clams planted in these field experiments have had their shells marked with 
fluorescent spray paint. This allows the rapid marking of many individuals and 
remains identifiable for several months. 
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some of the bay scallop field experimentation is now underway. We are 
oJcing primarily- at a few types of small-scale, grow-out habitats that have 

er scale~up possibilities for future' use or could serve as standard experi
tal i.mits to compare scallop growth in different sites. Most important for 

e present is our ab.ili ty to deploy the habitats, find and recover them, and 
e reasonable samples. We a:re also a;.t1tempting to determine the appropriate 

tocking densities for each habitat type _and thus fa:r have used densities of 
0~2000 per square mete-r: for 20-mm scallops. 

We tagged..nearly 3000 hatchexy-rea::red bay scallops with an underwater epoxy 
d.. pigment mi.xtu:re. These will be used in:· a. :free-plant release experiment in 
shallow- estua:ry in Groton, CT,. in ea::rly September and. preliminary observat_ions 

on movement and predation. 

cultural Genetics Investi ation 

Experimental Inbreeding and Hybridization of Commercial Oysters 

Emphasis this month was on the p:repa::ration of two papers. One, titled 
hExperimental InbTeeding and. Hybridization in the Commercial American Oyster," 

prepared and 200 copies· made to be read at the ICES meeting scheduled for 
October. The other was a summary of geographic and interspecific hybridization 
studies on the American oyster·, which was presented at a joint meeting of the 
Genetics Society of Canada, the Genetics Society of America, and the American 
Society of Natu:ralists duxing 20-22 August at the University of Alberta in 
Edmonton. Four hundred. eighty-five pe:rsons registered. Because of the combined 
effort, interests and topics. varied:, but were all related to genetics research. 
The program was comprised· of oral and poster presentations. 

__ Mass Selection 

Spawning of meat yield selection and larval growth rat·e selection genetic 
stocks has been completed for 1979. A total of 26 matings was made in the high
meat-yield line, with set being collected f:rom 14 of those crosses. Twenty-five 
matings were made in the low-meat-yield line, with set collected from 10 crosses. 
In the la::rval growth rate selection experiment, 13 c:rosses were made in the 
fast-growth line and 29 c:rosses were ma.de in the slow-growth. line. Set was 
collected from five of the fast-line crosses and eight of the slow-line crosses. 

American oysters were collected and shipped to Dr. Norman Bu:roker of the 
University of Maryland .. for his work on isozyme distribution in American oyster 
populations along the Atlantic Coast. A manuscript was prepared for presentation 
at the ICES meeting in. Warsaw, Poland~ during October· 1979. 

Cytological and. Cytogenetic Effects of Contaminants on Fish Eggs 

By now the chorion ultrast:ructure of a. sizable sample of Atlantic mackerel 
eggs has been examined at most of the 1978 cruise stations in the New York Bight. 
Generally, those stations with poor quality· embryo development at the cytological 
or cytog~netic lev~l a:re the stations displaying pathological states of the egg 
chorion (outer egg membrane). These pathological states generally fall into the 
categories of obscure pore patterns,-<listinct lesions in otherwise intact normal 
chorions, and a generally advanced breakdown of the chorion. There are exceptions 
to the general association of embryo difficulties and chorion pathology. These 
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~ . I I 
i I 
I I ' I .. are taken to mean that chorion. pathology may sometimes precede embryo diifiCUJ. . 

It appears that including. chorion. examination. among egg parameters studied in t:i.111* 
field collections is· worthwhile. 

Abnormal chorion state occurs more frequently and at more sample sites i 
the heavily polluted Bigh.t apex than outside 0£ it. Data. are to be treated s~ 
istically. For now these. data appear to co:rro:borate cytological and cytogenet~t~ 
&~~. . c 

Experimental studies· a.:re unde:rway to: define the effects of diffe:rent hydro~ 
carbon. pollu:tants on the egg membranes·. Also> the normal pathology of the chon 
of eggs with moribtmd· embryos is. to be desc:r±hed fo:r· eggs which.: (1) can still °' 
stay afloat (as ~oul~ be. included ~ field plankton samples}:, and (2) eggs Which 
can no longer maintain themselves in the water colmnn (not sampled at least in 
the neuston). Such work. should make. more meaningful the interpretation of the 
mackerel field data. Unlike the cytological and cytogenetic work where 
on other g:roups, could be related. to the mackerel, the:re is no. literature on 
pathology .. 

MeetingS, Talks, Visi to:rs, and Publicity 

Bay scallops were provided to Steven Conway of the University of Bridgeport. 

Publications 

Stiles, S.; Choromanski, J. Experimental hybridization of oysters. 
Genet. Suppl. 91(4, pt. 2) :s/23-124; 1979. (P) 

Reports 

Losee, E. Experimental examination 0£ selection for commercial traits 
in the oyster~ Crassostrea.virginica. Inter. Couri. Explor. Sea, 
Maricul. Comm. Memo. 1979/F:42;' 1979. 

Stiles, S. Experimental inbreeding and hybridization. in the commercial 
American oyster. Inter. Cotm. Explor. Sea, Mari cul. Comm. Memo. 
1979/F:43; 1979. 

PA'lllOBIOLOGY DIVISION 

Water· samples. and bottom sediments were· collected from Baltimore Harbor, MD, 
at four stations along a txansect f:rom Fort McHen:ry to the Francis Scott Key 
Bridge. Sediments wexe cul tu:red. on· agar plates and examined for amoebae, and 
water samples were filtered and examined fox fxee-living protozoans (e.g., amoebae, 
ciliates, and flagellates). Bottom sediments were made up of olive-brown nrud and 
silt that was mixed with coal black sludge-like material~ Bottom-water samples 
showed that the sediment was covered with particulate organic detritus and 
abundant growth of large bacteria, probably· Spiril:um. The decaying organic ma~tet 
supported low. numbers of a diverse invertebrate conmrunity- (Table 3). Six repli
cate agar cultures from each of the fou:r stations all yielded luxuriant growth 
of amoebae, inclu~g one large species that txansformed to an amoeboflagellate · 
The amoebae a:re now being cultured at 38-40°C to determine if any of them are 
potentially pathogenic. Acanthamoeba polyPhaga appeared in room temperature 
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·ment cultures of all £our· stations. Although· not in£ective for experimental 
e A. polyphaga has been isolated in cases of human eye disease in the US and 
i~T. Arrangements have been made with the US Public Health Service Communic
e Disease Center in Atlanta, GA~ for testing: all heat-to.lerant strains in 
er:imental mice. The Baltimore Harbor study was made in -response to a request 
JJl the Governor's Harbor Commi.ttee 0£ the State 0£ Maryland. 

P'I'Otozoa. collec.ted in bot.tOlil ... water samples :from.: Baltimore Harbor, MD. 

woodruffi ....,......,_ 
dadanilous 

sodinium sp. 

· etochilum sp. 

Tintinnopsis. sp. 

Eutintinnus sp .. 

Dys te:ria sp , 

Spirophrya sp. 

A:moebae 

Vannela sp . 

Flabellula sp-: 

Oscillosign.um sp. 

Ha:rt:mannella sp. 

Naegleria sp. 

Acanthamceba sp. 

Clydonella sp. 

Miscellaneous 

Peridinium sp. 

Pa:ranema sp. 

Heteronema sp. 

Heliozoa 

Fori:minifera 

D:r. Eugene Small and Mr~ Paul Mina la of the University of Maryland collected 
clams from the Tred Avon Ri ve:r at Oxfo:rdt MD, for studies on .ciliates which 
reside in the siphons. TWo highly specialized. ciliates, Hemispeira and Ancistrum, 
were recovered and will be used for new species descriptions and scanning electron 
microscopy. Further cooperative studies axe planned to evaluate the possibility 
that inquilinic· or endocommensal protozoa in mollusk siphons might be useful as 
indicators of water quality. 

Fish Pathology Investigation 

A major effort was made du:ring August to conduct Ocean Pulse activities in 
order to assess the prevalence of disease i:n marine fishes . TWo cruises were 
conducted in the western North Atlantic and one in the North Sea. Ms. Ann Charles 
participated in the Ocean Pulse cruise on the Albatross IV from 17~to 27 July, 
and Mr. Ron Landy in an inshore bottom trawl survey on the Albatross IV from 30 
July to 10 August. Dr. Robert Murche lano and M:r. Martin Newman were invited guests 
of the Institute fU:r Kusten and Binnenfischerei in the Federal Republic of Germany 
on a cruise of the Anton Dohrn in the Ge:rman Bight and North Sea from 26 July to 
9 August. 
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The two cruises on the Albatross IV ·did not uncover any _significant new 
information. On the Ocean Pulse cruise, only· 845 fishes. we:re examined du:rin 
the 10-day cruise period; 436 0£ these fishes were juvenile. butterfish. Th.e g 
five most abundant species· examined fox external lesions were winter flounder 
(121), red hake (76), haddock (63), silver hake (56), and Atlantic cod (32). 
The only significant lesions observed were an ulcer in an Atlantic cod and wi 
flounder and a. pseudobranch tumo.r in an- Atlantic cod. Sample size typically n~t 
small throughout the c:ruise and, therefo:re, i:t ·was not possible to examine l<ll.' 
numbexs of fishes. The data from. the inshore bottom trawl survey on the Alba ~ 
yet. mus.t· be collated. Catches again were small,. howeve~·, and no significant 
lesions . were noted. 

The Anton Dohrn. cruise was-- conducted specifically to assess the prevalence 
of several diseases - epidermal papilloJDa, lymphocystis, ulcers -- in dab (L' 
li:manda) from the German Bight and Dogger Bank in the North Sea. southeast of Scot 
German scientists a.re trying to correlate increased prevalence of these diseases 
with coastal pollution. Large numbers of fish were caught at all of the 79 stat 
sampled. Approximately SO, 000 dab and at least as many other fish species were 
examined.. The Anton Dohrn is an exttemely commodious vessel for the conduct of 
both survey and laboratory fishery biology. 

The total. man-hours expended on these three cruises were subs:tantial (Albat 
IV - 240; Anton Dohrn - 312) . The information acquired, however, is invaluable 
that it continues to augment that from other groundfish disease surveys. The 
surveillance of gross lesions . is best accomplished during the. conduct of groundfiia 
assessment surveys. Once a particular disease has been demonstrated to be numer~ 
ically prevalent or inimical to the heal th of the fish or a possible consequence 
of environmental quality, then a substantial effort should be made to determine 
the specific etiology of the disease. Herein lies the role of fish pathology. 

Larval Diseases< of -Mollus·ks Investigation 

Two experiments were completed. in which the frozen, concentrated filtrates 
obtained f:rom a red pseudomanad and a Vibrio sp. were used to challenge American 
oyster larvae. Another experiment was run using- two strains of live pathogenic 
Vibrios. Preliminary results indicate that the toxic metabolite of the Vibrio sp. 
remains stable when frozen. 

Four· additionai challenge tests of a suspect bacterium (green slime 
isolate4 from International Shellfish Enterprises, Inc. (ISE), in Moss Landing, 
confirme.d pathogenicity to American oyster larvae.. Initial densities of 1000 
inocula caused over 90% mortality while 10 cells/ml inocula produced 50% 
in 4S~hr-old larvae. Two othe.r challenge experiments performed at ISE on 
oyster (Ostrea edulis) la.:rvae also indicated high (99%) mortality to 24-hr old 
larvae. 

Another sampling cruise was completed on 22 August to continue collection 
of water and mud samples fox field isolation of larval oyster pathogens. The 
ozone-UV quarantine system. was repaired and is expected to be "on line" by 30 
August. 

In cell culture experiments it· has been found that oyster hemocytes were so 
"sticky" that a significant proportion became: lost by attac)lment to surfaces of 
containers. Use of siliconized glass and hydrophobic plastic containers did not 
solve: the problem; however, it was f01.md that no losses occurred if cells were 
held in paraf£in-coated tubes. Slow centrifugation of oyster cells in 
tubes for 10 min reduced by 25% their ability to attach to cell culture plates; 
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indicated. that centrifuge. forces as low as 100 g caused cell stress. 
g cells in pellets for several hours restored their ability for plate 
ment. 

Invertebrate Patholo Investi ation 

'11le Delawaxe:::Division. of Fish and Wildlife submitted a number of abnormal 
crabs (Callinectes. sapidus) taken from shedding tanks. These crabs were in 
ced and pl"Olonged pl:'e:-molt condition. Many had lost portions of the old 

cle,. which was thin, ftiable, and shattered easily. Histological examination 
ed that parasites and bacterl;;t were not present in the crabs. Necrosis of 
gila of the central nervous system was the most consistently seen sign. There 
also nec:rotic hemocytes and nec:rosis of the hemopoietic tissue in some of 

animals. There is a possibility that these lesions are due to viral infection. 
may be that overt infection was. due to an underlying stress condition, since 

indicate that the most likely virus is the rhabdolike virus, which has only 
found in crabs suffering from other viral infections, or in ones stressed 

other ways. Electron micros·copy will be perlomed on tissues from some of the 
s, in order to identify the virus, if any is present~ 
Final typing of the manuscript Histology of the Blue Crab was begun this 

th. 
Samples 0£ oysters andlllU5sels were collected. from Raritan Bay, NJ (a degraded 

a.), and Great Bay, NJ (a relatively unpolluted area), for comparative pathology 
·es. In addition to histological examination .for lesions. and disease entities, 

sues of these animals will be screened. for the presence of mutagenic activity 
d assayed for the types and amounts of contamiliants present. Samples of Mytilus 
Uected by the USEPA for its Muss.el Watch~ .P..rograni- are. b.eing examined to provide -
istopathologic baseline for compaxison. of tissues taken f:rom diverse geographic 

Mussels collected from six dif£erent areas 0£ the Atlantic, Pacific, and 
£ Coasts are being examined. 

Service samples of oysters f:rom Fall River, MA, and mussels from Walpole, ME 
.e., the University of Maine Daxling Center) have been examined for parasites, 
crobial pathogens, and histopathologic lesions. No parasites and only minor 

ologic mani£estations were noted in the oysters. Observed in the mussel samples 
a 20% prevalence of larval trematodes; 28% prevalence of tissue abscesses; 

a. 20% level of infection with the gre~ine Nematopsis . 
A teaching collection of histopath'?logic sections representing all types of 

rasi tic in£ection and pathologic lesions is being assembled. The Histology Unit 
cessed. over 1,300 histologic sections for light microsco.pe study during this 
Orting period and the unit is now revising and updating its manual on histologic 
cedures and staining protocols . 

A considerable amount of time was spent this month on assembling data and 
veloping formats for reporting our Deepwater Dumpsite 106 observations to the 
tional Ocean Survey (NOS). 

Pub licit 

During 9-13 August, Dr. Rosenfield met with staff members of the Pathobiology 
vision at the Milford Laboratory; he discussed Ocean Pulse mutagenesi1 work with 
z:onnel at the Gloucester Laboratory and met with personnel at the Northeast 
gional Office. 

Mr. Farley traveled to Smithville, NJ, on 8 August to pick up mollusk samples. 
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Ms. MacLean. attended a USEPA course on ''Bioassay for Texic. and Hazardo1.ls 
Materials" in Cincinnati, OH, on 14 and 15 August. 

During 8-16 August" Dr. Sawyer participated in a sympos-ium at the Wild.J.· 
Disease Association Workshop in No:rnian, OK, where he presented a. paper on "B~7 
Divers:ity Among Parasitic and Oppo:rt:unistic Amoebae - A Complicating Factor i ltitt 
Diagnosis 0£ Fish Diseases." He· also pa:rticipated in the Protozoan Ecology n 
Workshop at Stillwater, OK,, where he presented a pal'er· on "Species Diversity 
Among. Marine Protozoa. in Sediment f:rom. a Sewage Disposal Site .n · 

Dr. Johnson and. Mr. Kent attended the Society for Invertebrate Pathology 
(SIP) meeting at Gainesville, FL, .. dUring 25-31 August.. Dr~ Johnson is Vice 
President of the SIP. . 

Dr. Mu:r:chelano discussed progress of fish disease surveillance activities 
with the sta£f of the Resource Assessment Division at the Woods Hole Laboratory 
on 27 August. 

Mr. William A. Walsh will be leaving the Pathobiology Division on Friday 
31 August,. to enter· graduate school at the University of Connecticut. ' 

Publications 

Blogoslawski, W. J.; Alleman, D. W. Ozone-UV water treatment system for 
shellfish qua:rantine. J. Ozone TechnoL (S) 

Blogoslawski, W. J.; Brown, C. Use of ozone for crustacean disease 
pTevention: a brief review: proceedings of· the Second. Biennial 
Crustacean Heal th Workshop. Texas A&M University Sea Grant 
Pt.lb 1. No . 79-114 : 220- 230 ; .19 79 . (P) 

Brown, C. Identification of a bacterial pigment thought to be toxic to 
embTy-os and larvae of Crassost:rea virginica. Appl. Environ. 
Microbial. (S) 

Brown, C. Evidence of a toxic effect on embryos of Crassost:rea virginica 
by pigment of a red marine pseudomonad. Appl. Environ. Microbial. (S) 

Johnson, P. T.; Farley, C. A. A new enveloped helical virus from the 
blue c-xab, Callinectes sapidus. J. Invertebr. Pathol. (A) 

Lewis, E. J.; Sawyer, r: K. Distribution of Acanthamoeba (Amoebida: 
Acanthamoebidae) in sediments from an offshore sewage disposal site 
(abstract). J. Protozoa!. 26 (Pt .. 1) : 20A; 1979. (P) 

Robohm, R. A.; Brown, C., Murchelano, R. A. Cemparison of antibodies 
in JDa.Tine fish f:rom clean and polluted waters of the New York Bight: 
relative levels against 36 bacteria. Appl. Environ. Microbial. 38: 
248- 257; 19 79. (P) 

Rosenfield, A.; Kern, F. G. Molluscan imports and the potential for 
int:roduction of disease organisms. Mann, R. ed. Exotic species in 
ma:riculture. Cambridge, MA: The MIT Press; 1979:i65-189. (P) 
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sawyer, T. K. Species diversity among ma:rine protozoa in sediment 
from sewage disposal site (abstract). J. Protozool. 26 (Pt. I): 
22A; 1979. (P) 

Sawyer,. T. K.; Mac.Lean,, S. A.; Bodammer,_ J. E.; Harke, B. A. Gross 
and microscopical observations on gj.lls 0£ rock crabs (Cancer 
irroratus) and. lobsters (Homarus. americanus) from nearshore waters 
of the eastern United States . Proceedings of the Second Biennial 
Crilsta.cean Health- Workshop. Texas A&M University Sea Grant Pub!. 
No. 79-114:68-91; 1979. (P) 

Stewart, M. B.; Blogoslawski, W. J.; Hsu,_ R. Y. ;. Helz.,_ G. R. By-products 
of oxidative biocides:. toxicity to oyster larvae. Mar. Pollut. Bull. 
10:166-169; 1979. (P) 

Boda.mm.ex, J. E. An introductory light and electron microscopic· study of 
the olfactory· epithelium in striped bass (Morone saxatilis) and 
winter flounder (Pseudopleuronectes americanus) larvae. Inter. Cotm. 
Explor. Sea, Dem. Fish. Comm~ Memo. 1979/G:38; 1979. 

Mu:rchelano, R.; Aza:rovitz, T. Fish disease surveys in the western North 
Atlantic. Inter. Coun. Explor. Sea, Mar. Environ. Qual. Comm. Memo. 
1979/E:24; 1979. 

Mu:rchelano, R. A.; Ziskowski, Z. Fin rot disease - a sentinel of environ
mental stress? Inter. Coun. Explor. Sea, Mar. Environ. Q'tilal. Comm. 
Memo. 1979/E:25; 1979. 

Murchelano, R •. A.; Ziskowski, J. Some observations on an ulcer disease 
of red hake, Urophycis chuss , from. the New York Bight. Inter. Cotm. .. 
Explor. Sea, Mar. Environ. Qual. Comm. Memo. 1979/E:23; 1979. 

Newman., M. W.; Stephens,. E. D.; Hetrick, F. M. Etiology of "spinning 
disease" of menhaden. Inter. Coun .. Explor. Sea~ Mar~ Env±ron. Qual. 
Comm. Mem~. 1979/E: 26; 1979. 

Investigation 

The recently designed and built 60-inch surf clam and ocean quahog sampling 
edge was tested. Vem Nulk and Ja.ck Moakley spent 10 days aboard the Delaware II 

alibrating dredge performance and efficiency. The tension load cell designed 
ast month was used to monitor tension in the haul-back wire; it performed satis
ctorily. A contract was let to build the new docking ramp for the stem-chute 
dge-handling system. Design is continuing on a level-wind mechani;;m for the 

edge's electrical cable winch. 
John Kenney is preparing for participation in an Albatross IV juvenile fish 

urvey where he will be observing and measuring gear performance. 
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Energy Conservation 

Work is continuing on· an energy audit of the Gloucester· Laboratory> re 
bishment of the Lab's "Wlique low-temperature, precisely cont:rolled freezer fu:t~ 
system. and a method to recove:r· waste. engine heat to provide heat and hot Wat 
for a vessel. er 

Resource Development and. I!P!ovement Investigation 

New Product Development 

Work is continUing on. the Inst:ron TextU:romete-r. From previous work and 
this 1110nth' s :results, the single-bladed Kramer-Shear· press appears most suitabi 
in these experiments and will be used to measure the texture changes developed~ 
during frozen storage 0£ fish fillets. Arrangements are being made to obtain 
fresh .:fish for the storage experiments. 

Joe Mendelsohn met with three -representatives of the Cryovac Packaging 
Company to discuss the packaging presently in use in the fisheries and the need 
for new and better packaging to retain the high quality of the seafoods being 
process ed. 

A demonstration and discussion of smoked salmon processed in a retort pouch 
has been scheduled for 11 September in the Gloucester Laboratory library. About 
25 invitations have been sent out to local fish processors. 

Species Identification 

Samples were prepared in anticipation of the collaborative study for Cl'ab 
species identification. 

We are lending assistance to Dr. Sylvia Braddon of the SEFC' s Cha:rleston 
Laboratory in her speciation of sea turtles and have received three s·amples for 
preliminary trials by isoelectric focusing. 

Seafood Composition and Nut:ri tion 

Work continues on lipid cleanup and separation by colunm and thin-layel' 
chromatography. 

Automation proved successful on a. portion of the Kjeldahl method and should 
expedite the determination of nitrogen in the composition work. 

Surf Clams 

One year 0£ frozen storage has elapsed on the aquacul tured yearling su:rf 
clams from. the Milfo-rd Laboratory. A paper is in progress for submission to the 
Proceedings of the Shellfish Ins-ti tute of Noxth America (SINA) Conference, 

Blue Crabs 

Taste tests are continuing on a sto:rage experiment on the shelf life of 
refrigerated, pasteurized, roller-extracted blue crab meat., After 2 mo of 
storage, the roller-extracted meats were significantly higher in quality than 
the collDllercially picked~ pasteurized, refrigerated control. Ro.ller-extracted 
blue crab meat was given the second finish cook within crab shells containing 
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me of the internal juices. 'Ihe flavor 0£ the crab meat was improved by this 
cess, indicating a. good avenue 0£ app:roach for the flavor enhancement of 

uer-extracted meats. 

S9uid 

Due to the variability of Inst:ron Texturometer. readings obtained from raw 
·4. cooked squid,. work. is now centered on standardizing the machine so as to 
ta.in consistent: results. Measurements of squid mantle length, sample thickness, 
ze, and weigh.t a:re being· taken and compared statistica:lly with Instron readings. 
ul.ts, so far, show a loga:rithmic. :relationship between sample weight and total 

rce (peak height) . 

Recreational F.isq Preservation 

'!he manuscript outlines for three divisions (salting, smoking,, and pickling) 
:ve been completed and should be ready for review by about mid-September. 

Artificial Bait 

Artificial .bait for spo:rtfishing is being made by combining ground fish 
te with gelatin. Bai ts made so fa:r hold their structural stability in salt 

ter very well. and are now in the process of being tested. 

ality, Safet , and Standards Investi tion 

Product Quality 

Various treatments were compared for their effectiveness in retarding oxid
ive. rancidity in minced silver hake (whiting) sticks stored at 20°F. The 
·tion of sodium erythorbate to the minced flesh or to the batter, or vacuum 

ckaging, was effective in this regard; however, storage at o°F or below was more 
fective. The combination of vacuum packaging plus erythorbate provided no 
eater protection from rancidity than erythorbate alone. 

Whiting blocks prepared from fillets processed by the Arenco line were 
aluated organoleptically after 1 yr of storage at Quincy Market Cold Storage 
ehouse. The product, which was served as breaded sticks, was scored good to 

ry good in both flavor and texture. 
An accelerated study at approximately l00°F was initiated to determine the 

orage characteristics of canned Atlantic mackerel prepared by Sudip Jhaveri at 
I. 

The Torrymeter was evaluated for its utility in assessing quality of whole 
lantic mackerel and mackerel fillets stored on ice. As with other species, 
e inst:rument readings declined with storage time. The instrument readings 

'11 be correlated with organoleptic scores and certain chemical tests which 
re conducted concurrent'ly. There was no difference in readings between 
cuum-packaged and nonvacutim-packaged fish. A recent Canadian study showed 
at storage of fish under hypobaric. conditions affected the Torrymeter readings. 

Saxah Roderick will finish the work with the sil ve:r hake populatid'n analysis 
les shortly. Work wil 1 then begin on the analysis of data and preparation 

a manuscript. 
Tuo storage studies were initiated this month. TI1e first s·tudy involves 

e effects of Addi-Fro 71 (a proprietary animal protein hydrolysate from Sweden) 
d L-Lysine on the texture of frozen-stored minced whiting. The second study 
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involves the e£fects of tripolyphosphate on the texture of frozen-stored 
minced whiting. The tripolyphosphate was added to the mince both by conven
tional mixing and by spraying into thin ribbons of minced whiting. The S.J?l'a 
treatJJlent is designed· to incorporate additives without generating excessive 'I 
shear force which has been shown to be a cause of textural degradation. 

We have begun collecting.whole goosefish (monkfish) samples in an attenrp 
to solve the mystezy of the two sa:rcoplasmi.c protein patterns we obtained d t 
the collabo:rative study of the isoelectric focusing-species. identification m 
Muscle tissue samples were taken :from each. fish. and both tissue samples and e 
whole animal were frozen. After analysis of the tissue samples,, the whole fi h 
will be tagged as either "Type A" or "Type B" and submitted for examination a~ 
the National Systematics Laboratory. · 

The Hewlett-Packa:rd (H-P) automatic sampling system was tested and found 
be inadequate for our samples. Small amounts of KOH in the solvent were crystal 
lizing between rt.ms causing several bent. plungers on the syringes. H-P SUPJ?lied. 
us, at no extra charge, a new circuit board allowing us to rinse automatically 
the syringe with so 1 vent between runs. Since the exchange of circuit boards 
the auto sampler has worked very well. An ice storage study of fresh whi tin~ 
was initiated to examine the development of volatile amines. 

Product Safety 

Workup of samples of hot and. cold-smoked sablefish, spiked sab-.lefish, and 
controls has been completed. Analysis of the above fish extracts for volatile 
N-ni trosam:ines by gas liquid chromatography is nearly complete. Work on volatil~ 
N-ni t:rosamines will be terminated at· the end. of the month. We have finished this 
work 1 mo ahead of schedule. The only other aspects of this work will be to 
decontaminate samples, fish extxacts, and standard. solutions accunrulated after 
5 YJ: of work. A final report and submission of data to the US Food and Drug 
Administration (FDA) and the NWAFC' s Seattle Laboratory, and publication of 
results remain to be finished. 

A contract has been issued to Gulf Coast Research Laboratories to collect 
fish samples in the Gulf of Mexico region. 

A new rubidium bead source was installed in the nitrogen-phosphorous detector 
of the Perkins Elmer Sigma-1 gas chromatograph. 

We have received 63 bids for the analysis of polychlorinated. biphenyls (PCB) 
in fish tissues. Many of these were received in the form of proposals. We have 
carefully and thoroughly reviewed each proposal and bid. We have also made 
inquiries to Dr. Moemann and Mr. Watts of the USEPA as well as Dr. Trotter and 
Mr. Kamps of FDA concerning the methodology of the lowest bidder. 

Most of the chemicals, glassware, and equipment for the PCB work at the 
Gloucester Laboratory have been received. Only the micro-coltUIIIl chromatography 
glassware is needed. We plan to start working on PCB' s utilizing the Association 
of Official Analytical Chemists (AOAC) method the first week of September. 

Product Standardization 

Information was given to the Air Force member of the Armed Forces Product 
Evaluation Committee concerning additional species of fish~for which new federal 
catalog stock numbers should be sought. She had been asked by the chairperson 
of the committee to recommend such action. 

A proposed Federal Specification for Scallops was reviewed and comments 
submitted. A Federal Specification for Fiberboard Shipping Containers for 
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ood.s is being reviewed and comments are being transmitted to the USDA. A 
ew handbook covering the development· 0£ federal food specifications is. also 
eing. reviewed. It will serve as a basis of the new policies· and procedures 
or· food specification management by the USDA. 

Several trial TimS were completed at. local fish.processors of an intensified 
dling lens. to be used for detecting. bones. Full-scale. production txials are 

eing: conducted to furth.er evaluate this method. . A proposed trial of an X-ray 
te-chnique for: detecting bones has: been postponed because of an equipment failure. 

A storage s tuciy of large napes and small nape blocks is l.lllderway. . They are 
being tested· to' evaluate their use in fish sticks and portions. At the end of 

mo of storage at o°F,. the taste. panel results are still satisfactory, 
John Ryan gave testimony in a patent litigation concerning fish sticks .• 

Assistance 

Division personnel provided infomation and technical assistance in the 
following areas: dogfish; squid; fish species; fishery cooperatives; eels; 
seawater temperature changes; l.lllderutilized species studies; packaging rock 
lobsters; materials for science classes; sources of training courses for fisher
men; :requirements 0£ various European col.llltries as to limit of mercury ·in fish; 
clear up confusion as to colIDilOn names of dolphin (Comhaena sp.); advice on 
air shipment of live lobstexs to Europe; scientific na:me of butte:rfish; temperature 
requirement for shipment of fish to Greece;· nutritive value· of fish portions; 
g:rowth of sea urchins; size of South .American fish; toxicity of fish viscera; 
mortality of small lots 0£ lobsters under presumably good temperature conditions; 
fish sticks and their invention 28 YT ago; .determination of Kjeldahl nitrogen in 
fish samples; handling squid after capture; marketing of squid and whiting; 
f:reezing of fish; use of soy p:roducts in minced fish; use of the modified LaPine 
heading and gutting ma.chine to process fish; use of the meat/bone separator in 
processing fish frames; use of citric acid and chelating agents in fishery 
products; gutting machines; FDA Standard of Identity for Oysters; information on 
breading techniques; p:rocessing and sanitation. standards· f:rom every state; 
information on Pacific Coast fishe:rmen; 'information on drum t-rawling techniques. 

Meetings. Talks. Visitors, and Publicity 

Dr. Fred.:.King participated in the Torry Jubilee Conference in Aberdeen, 
Scotland. This conference celebrated the SOth year of activity for the Torry 
Research Station. 

Visitors to the Gloucester Laboratory during August included: Martha Blaxall 
and Tom Billy fro111 the NMFS Office of Utilization and Development; Mr. Martin Chang 
of the Taiwan Fisheries Bureau; Mr. Dave Crestin 0£ the Northeast Regional Office, 
With a trade delegation from Nigeria; Dr. Earl Droesseler from the NOAA Admin
istrator's Office; and ThOllla.S Freeman, Donald Fellenz, and John Geminder of the 
Pfizer Chemical Company. J a:mes Ackert of the· Gorton Group. and Dr. Herb Hul tin 
of the Uni ve-rsi ty of Massachusetts to discuss application of antioxidants to ·whiting 
fillets. 

Joseph Carver and Perry Lane put on an exhibit and. gave out over 1000 samples 
of maxinated squid at the New Bed£ord (MA) Seafair 1979. ~ 
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NATIONAL SYSTEMATICS LABORATORY 

Shrimps Investigation 

Work progressed_ on the description of a new species. of Solenocera from th 
Ind6-West: Pacific. Research continued_. on the systematics of rock shrimps of e 
genus Sicyonia in: American waters. A manuscript on the geminate penaeid shrilllp 
species Pa:rapenaeus. longirostris. and. _h politus was revised. 

Other: Crustaceans Investigation 

A d:ra£t was completed of a. paper describing- a new species,.. 
of crabs f:rom deepwater ther.ma.l vents along the Galapagos Rift. 
manuscript on a taxonomic revision of the crab genus Lat:reilla~ 
continued of a. manual of temperate-water western Atlantic marine 

Pelagic Fishes Investigation 

genus ,. ·and faJnil· 
Revised was a Y 
Preparation 
decapod crust 

Revision continued on a field guide to tropical Atlantic longline-caught 
fishes. Also summarized were coWlts and measurements for three species of 
Spanish. ma.ckerels--Scomberomorus guttatus, . .§..:._ lineolatus, and~ plurilineatus. 

Meetings, Talks, Visitors,. and Publicity 

Meetings 

The Workshop on Systematics of Fishes Living in Cold and Temperate Waters 
of the World Oceans, a part of the US-USSR agreement on Studies of the World 
was held at the Uni:versity of Maine in Orono. D. M. Cohen and W. Eschmeyer of 
the California. Academy of Sciences served as co..,.conveno:rs. Participants included 
six ichthyologists from the USSR, two from Japan,. and about 40 from Canada and 
the US. 

D. M. Cohen. and B. B. Collette attended the annual meeting of the American 
Society of Ichthyologists and Herpetologists in. Orono, ME. Collette was elected 
President-Elect of the Society. 

Visi to:rs 

Dr. Canet was visited_ by Dr. Omar Jaen, Ambassador from Panama, who is in 
charge of a symposium on the construction of a sea-level canal which will be held 
in August 1980 on the occasion of the lOOth anniversary of the beginning of the 
present canal. 

A visit was also made by Dr. Matilde Mendez of the Peruvian Ins ti tuto del Mar, 

Other, 

D. M. Cohen was asked to serve on the Editorial Board of a new journal, 
Biological Oceanog:raphy. 
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p~:rez Fa.rfante, I. Ca.talc go de las especies de camarones comerciales 
ma.:rinos· y de aquas. salobres. de la.. costa. del Pacifico de Latinoamerica, 
con notas sobre su distribuci6n, habitat y a provechamiento econ6mico. 
Manuscript submitted. to United Nations Food and .. Agri.cul ture Organization, 
Rome, .. Italy. (S) 

Robins, C. R.; Cohen,. D .• M.; Robins, C. H. The eels, Angaj;-lla and Histio
branchus, photographed.on the floor. of .the deep Atlantic in the Bahamas. 
Bull. Mar. Sci. 29:401-4-05; 1979. (P) 

Williams, A. B. A new crab family from. shallow waters of the West Indies 
(Crustacea.~. Decapoda.~ B:rachyura) . P:roc. Biol. Soc. Wash. 92: 399-413; 
1979. (P) 

Williams, A. B., editor. Composition and evolution of crustaceans in the 
cold and temperate wat.ers of the world ocean: proceedings of a symposium; 
Bull. Biol. Soc. Wash. No •. 3; 1979. 359 p. (P) 

and Clillla.tolo Inves ti a ti on 

Observations from the deep-sea red crab vessel Clear View IV and URI R/V 
ndeavor in mid-August allowed us to locate and characte:ri"Z'e'a GUlf Stream warm-

core eddy (79-A) which had been totally u."'ldefined in satellite infxared imagery 
uring the previous 6 wk. 

Du:ring the S.5 yr that these eddies have been tracked off the Northeast Coast, 
eir disappea:rance in "clear sky" infrared. imagery has been a problem. This is 
e case particularly off the Middle Atlantic Coast during the summer when surface 

emperatu:res of the shelf and slope waters become silllilar:, and about the same as 
n eddies. Once an eddy has disappeared from the imagery, uncertainty grows from 

week to week, not only regarding its location, but eventually regarding even its 
continued existence, unless other data such as shipboard or aircraft XBT' s 
reveal it. 

Although no evidence. regarding eddy 79-A was available after the end of 
June, we tentatively located it near Hudson Canyon each week in our analysis 
.charts during July and. the first half of Augus.t, because experience has shown 
that these eddies persist until interfered with by the Gulf Stream. This analytical 
stubbo:rnness paid off, because Mr. William D. Whipple, owner of the F/V Clear View 
.fY., telephoned on 17 August to report that the "daubtful11 eddy 79-A on our weekly 
charts was probably 11Teal." His captain had reported by radio that the currents 
in the. vicinity of his traps southwest of Hudson Canyon had been strong and per
sistently toward the northeast (opposite. of normal) for several days. 

That night Clear View IV sailed about 12 mi offsho~e and located the eddy 
With XBT1 s. The next.night-rhey repeated this opexation and determined that the 

· eddy was moving closer· to the location of the txaps. Furthermore, when they 
retu:rned to the gear ea:rly on 19 August, the northeast cunent wa,s... found to have 
strengthened. On the basis of the observations from Clear View IV on 17 August, 
an AEG staff member, John Hartley, who was aboard the Endea:VOX:- was contacted by 
radio on 18 August through the assistance of Mr. Clifford Buehrens, the Marine 
Officer of the URI Graduate School of Oceanography. This resulted in a detailed 
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XBT section th:rough 79-A during the night of 18-19 August as Endeavor dep10 
. drifting transponding buoys in Deepwater Dumpsite 106. Gulf StJ:eam suxfac/ed 
salinities (>36 °/oo) were also observed within the eddy. As a result of all 
these observations, Mr .• Whipple decided. on 19 August to protect his gear f:ro 
the currents by moving it into. the Hudson Canyon before his. vessel returned ~ 
port. 0 

n:e f~llowing annol.Ulcement 0£ eddy conditions in the.Georges Bank-Middle 
Atlantic. Bight area. was sent to. the US Coast Guard Atlantic Area Commander fa 
publication in the September. issue 0£ the Atlantic Notice to Fishermen: :r 

GULF: STREAM. EDDY LOCATIONS 

Tue Atlantic Environmental GJ;Oup 0£ the National Marine Fisheries 
Service reports that there were four or five warm core Gulf 
Stream eddies off the northeast coast of the United States 
during mid-August. 

Tue continued existence. of eddy 79-A remains questionable. 
Weak thermal contrasts· in satelli.te imagery have provided no 
evidence during the past· thirty days on the location or even 
continued existence of this eddy. 

Eddy 79 ... s moved southwest about 80 nm (148 km) from its mid-July 
position to a position west of Atlantis Canyon and far south o.f 
the continental slope. 

Eddy 78-L moved west-southwest about. 100 nm (185 km) since :nid
July to a position centered at about 39 .2°N, 69 .ooW, off 
Hydrographer Canyon. 

Eddy 79-E probably moved .. west during the latter part of July, 
and then southeast. in early August. In mid-August it was 
centered at about 38. 7°N, 65. s0 w, over 140 run. (260 km) southeast 
of Lydonia Canyon. 

A new eddy, 79-F, formed about 30 July far to the east of Georges 
Bank. Its mid-August. position was centered at about 41. o0 N, 
63.s0 w. 
During the next 30 days, eddy 79-A, if it still exists, may 
move southwest to the vicinity of Wilmington Canyon, 79-B to 
the southwest of Hudson Canyon, but will probably remain far 
offshore of the continental s.lope; 78-I approach Block Canyon; 
and 79-F to the. vicinity off Corsair Canyon. Eddy 79-E will 
probably be absorbed by the Gulf St-ream during the next 30 days. 

Fishexmen are requested to. report tmusual conditions or catches 
occur.ring in the vicinity of these eddies to the Director, 
Atlantic Environmental Group, National Marine Fisheries Service, 
RR7, South Fer:ry Road, Na:rxaga.nsett, RI 02882, by mail. Updates 
on eddy 'positions and general information on Gulf Stream eddies 
may be obtained by calling the Atlantic Environmental Group 
( 401-789-9326) . 
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Theo coope:ra:tiV& Ship 0£ Opportunity" Progr.m obtained eight XBT and four 
tinuous plank.ton ncorder (CPR) ttansects in August:. two XBT and one: CPR 
sect in thee Gulf of Maine; one X:ST t:ransect across the Southern. New. England 

elf along: the 7t0 w meridian;; two XBT and.one· CPR transect ac:ross the shelf 
d. slope. 0££ New YoTk City; one. X:ST and one CPR t:ra.nsec't'" across the shelf and 
ope, off Nor.folk~ VA; and. two X:ST and. one. CPR tnnsect' in the Gulf of Mexico. 
gust. marked the commencement of our· combined. CPR/XBT transects in the· Gulf of· 
xi co. The tTanSect occupied between: Galveston, TX, and the Yucatan St:rai ts 
:ve:r.sed the Gu.l.£ of· Me:xic.o.,. the Loop Cur.rent.· and associated eddies, and finally 

e tn>pi.cal Ca:ribbean water :mas.ses; the transec:t: should be an inte:resting addition 
our other biological. mnitoring: north. of Cape Hatteras. 

Investi tion· 

Th.e s:ummer RDF buoy expe:riment at Deepwater Dumpsite 106 > which began on 
0 August, was not successful. due to faulty receivers. supplied by the manufactuxer· 
Telecommunications Entel.'pri.ses of Panama. City, FL) . However, we '1ill not be 
a:rged. for the buoys which wexe: used fo:r the experiment. Repair and recalibration 

f the r.eceive:rs will: be accomplished by the manufacturer at his expense and should 
be ready for the next scheduled experiment in November~ 
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Meetings, Talks, Visitors, and Publicity 

Talbot. Murray left. Na:r:ragansett, RI, from 5 to 10 August on a trip to 
Maryland, New Jersey, Pennsylvania, and New York to gather. information f:rolll 
newspaper files for an Atlantic.. mackerel study. 

Jack Jessi visited Washington, DC, on 7 August to discuss procurement of 
the Undulating Oceanographic.. Recorder with headquarters personnel and also t 
hold a conttaci: meeting with representatives of the Virginia.Institute of M,,~~ 
Science. .._.l.Jll 

John Hartley went to Morehead City, NC~ on 9 · Aug'1St and joined the URI 
Endeavor for the purpose of deploying RDF buoys in Deepwater Dumpsi te 106. He 
returned on 19 August. 

From 10 to 13 August, Steve Cook and Bob Benway traveled to Galveston, TX: 
New Orleans, LA; and Gulfport,. MS,. to discuss with US Coast Guard personnel th~ 
new Ship of Opportunity Program (SOOP) actiri ties in the Gtilf of Meri co and~to 
with the US Maritime Administration,, .Delta Steamship Company, and the Louisana 
State University SOOP cont:ractor on ongoing SOOP activities in the Gulf of Mexic 

Woody Chamberlin attended a. Remote Sensing Workshop held at Estes Park, co,0
' 

from 19 to 25 August. 
On 27 and 28 August, Jim Bisagni went to Rockville, MD, and from there to 

Solomons Island, MD, with NOS Ocean Dumping Program personnel to test a pumping 
system to be used on an upcoming cruise. 

Publications 

Bisa.gni, J. J.; Kester, D. R. Physical variability a.t an East Coast 
United States offshore dumpsite. P:roceedings of the first inter
national ocean dumping symposium; October 1979. (A) 

Celene, P. J.; Chamberlin, J. L. Anticyclonic (warm core) eddies off 
the northeastern United States during 1978. Ann. Biol. 35. (S) 

Cook, S. K.; Hughes~ M. M. Water column thermal structure across the 
shelf and slope southeast of Sandy Hook, NJ, USA in 1978. Ann. 
Biol. 35. (S) 

Cook, S. K;; Crist, R. W. Estimates of bottom temperature from fish 
captured in lobster traps. Mar. Fish. Rev. (A) 

Cook, S. K. 1he effect of the. anomalously cold winters of 1976-1977 
and 1977-1978 on the May minimum cold cell temperatures in the 
Middle Atlantic Bi.ght.. Estuar. & Coast. Mar. Sci. (S) 

Cook,. S. K. Water column thermal structure a.cross the shelf and slope 
southeast of Sandy Hook .. NJ, USA, in 1977 .. Ann. Biol. 34 (Pt. 1): 
14-20; 1977. (P) 

Crist, R. W.; Chamberlin, J. L. Bottom temperatures on the continental 
shelf and slope south of New England during 1978." Ann. Biol. 35. (S) 
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C;J:iSt, R- W:.; Chamberlin., J. L. Bottom temperatures on the continental 
shel£ and slope south 0£ New England during 1977. Ann. Biol. 34 
(Pt. 1):21-27; 1977. (P) 

Variation in: the shelf water front position in 1977 f.rom 
Bank to Cape Romain. Ann. Biol. 34. (Pt. 1) :36.;..39; 1977. (P) 

ffilland,. J. E.; Anls't%011g,, R. S. Variation in the shelf water f:ront 
posi ti.on in 1978 from Georges Bank to Cape Romain. Ann:. Rial. 35. (S) 

rngtiam, M •. C.; McLain, D. R. Sea. su:rfa.ce temperatures, in the northwestern 
Atlantic in 1978., Ann. Biol. 35. (S). 

Inghaml' M. C: .. ;. McLain,. D .. R .. ; Favorite ... F.; Lynn,, R. J. Marine enriron
men:tal conditions off the coasts of the· United States, Janua.J:Y 1977-
Marcll 1978. Mar. Fish. Rev. (A) 

Leming,, T. D. ; Jossi, J. W. Observation of temperature and currents in 
the. coastal waten nea:r Cape CanaveTal, Florida during 1970 and 1971. 
NOAA Tech. Rep. NMFS SSRF. (S) 

Mizenko, D.; Chamberlin, J. L. Gulf St:ream anticyclonic eddies (want 
co:re rings) off northeastexn United States during 1977. Ann. Biol. 
34 (Pt. 1) : 39-44; 1977. (P) _ 

ArmstTOng, R. S. Cu:n:ent patter.ns and hydrog:raphy: final report; 1978. In: 
Environmental assessment of an active oil field in the northwestern 
Gl:llf of Mexico. USEPA; (1979) . 

Bisagni, J. J. July 1977 physical oceanographic studies at Deepwater 
Dumpsite 106; 1978. In: Deepwater Dumpsite 106 assessment report. 
NOS; (1979). 

Jossi, J. W.; Ma:rak, R. R. MARMAP survey manual; 1978. 43 p; ConU'ibution 
to NOAA fisheries technology shipboard manual; (1979). 

Mizenko, D.; Chamberlin, J. L. Gulf St:ream. anticyclonic eddies and shelf 
water at Deepwater Dumpsite 106 during 1977; 1978. In: Deepwater 
Dumpsite 106 assessment report. NOS; (1979). 

Murray, T. E. A summary of· waste inputs to Deepwater Dumpsi te 106 during 
1976 and 1977; 1978. In: Deepwater Dumpsite 106 Assessment Report. 
NOS; (1979) . 
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NEFC PUBLICATIONS AND REPORTS 

Recent papers by NEFC authors are noted in the final section of each 
laboratory, divisional, or progrannnatic write-up. Papers targeted for 
scientific journals are listed as "Publications;" all others are listed 
as "Reports." Publications are labeled as submitted, accepted, or pub
lished with an appropriate "S," "A," or "P" at the end of each entry. 
Reports are included only upon completion. 

Requests for papers should be sent to: "NEFC News," Northeast Fish
eries Center, Woods Hole, MA 02543. Reprints of publications and copies 
of reports are limited, and the release of any publication prior to its 
"publication," or the release of any report prior to its completion, is 
at the sole discretion of the author(s). 

Reference to trade names in any NEFC publication, report, or "NEFC 
News" does not imply endorsement by the NEFC . 


