COD INVESTIGATION

About thirty-five million pounds of cod are landed in the
United States each year, with a total value of about two and one-
quarter million dollars. These fish are taken with various gears,
but mostly otter trawls. A considerable amount is taken by large
otter trawlers based at Boston and engaged mainly in the haddock
fishery. Besides being an important incidental catch for these
vessels, the cod serves as a buffer in times of low haddock
abundance,

There appears to be at the present time a marked increase
in abundance of cod associated with a decrease in haddock, There
is some indication that management of this fishery by the mesh
regulation now in force is having beneficial effects in protecting
the strong year classes entering the fishery.

The responsibility of the Woods Hole Biological Laboratory
for cod research is broader, however, than local considerations
imply. Because of its commitment to the International Commisgsion
for the Northwest Atlantic Fisheries (whose member nations take
about two billion pounds of cod from the Convention Area each year),
the United States is doing research in support of the Commission's
program for maximum sustained yield from the Northwest Atlantic
cod fishery. The Woods Hole Biological lL.aboratory is in a position
to make unique contributions to cod biology, being situated as it is
close to the fastest-growing and perhaps ; most widely fluctuating
stocks of cod in the Atlantic, Studies of these stocks promise to
yield much valuable information about the general biology and ecology

of the species, which will be applicable to the whole ICNAF area.
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U, S Ffish and Wildlife Scrvice
Bureru of Commercinl Fisherics
Shect Noe 1 Location: Woods Hole, Mass.
Dote : August 6, 1959
Filc Ho.

Rescarch Proicct Ontline

Title of Project: Cod Bibliography Project

Investizotion Titlc: Cod Investigation

Investigation Chicf: John P, Wise

Project Londor: John P. Wise, Fishery Research Biologist, GS-11
Arne Title Grade

Assistonts: (Title and Grade)
H. E. Murray, Statistical Clerk, GS-5

Cclircboraters:
Librarian, Marine Biological Liaboratory, Woods Hole

Need for Informntion: There is a great deal of information in the scientific and
technical literature of the world concerning the biology of the Atlantic cod, Gadus
morhua L.. Some of this is contained in the standard fishery journals, but a con-
siderable body of data is scattered throughout other joumnals primarily concerned
with embryology, biochemistry, etc. For the efficient prosecution of research

on the cod it is necessary to seek out and to arrange this information in a systematic
fashion.

Objective: To assemble an indexed bibliography to the literature of the cod.

Methed of Procedure:Standard techniqu.-es of library search, including assessment
of bibliographies contained in all available papers. Interlibrary loans
Phase 1: where needed. Abstracting of all pertinent papers to punch cards,
which are coded for author, date of publication, geographic area,
and subjects.

Phase 2:
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Shcet Noo 2 : Filc No.:

Mcthed of Procedure: (Conttd)

Phase 3:
Estimnted Costs:  Total Needed by Laboratory for Complcte Project 2900
FY 1959 FY 1960 ' FY_ 1961
Personal Services 1e2 1.8 -
Other Exrenses:

Within Frojcct ol ol ~-

Lobe Adme & Sers T 647 341 -— -
L(“.b. TOtﬂl 8.0 5.0 - —_—
Regirnal Office .08 ' <05
Washington Office

Total .
Recommecnded Source of Funds S=K and Regular

(5-K, Roguicr, Contributcd, €bCe)

Estimatcd Date of Completion: Phase 1 FY ;Phase 2 FY  ;Phase 3 TY  ;Project I'Y 60

Recommended by: . _ Date
Orj_ginator John P, Wise . S/W
investigation Chief - John P. Wise ' 8/6/59
Laboratory Director  Herbert W. Grahapm 8/6/59

Regional Director ) M & %w’r.‘&_l/\ 8/19/59
Branch Chief . ‘Ad-24-JF
Approved by: Y, -

.Z,&x?‘ /A N

-

Division Chief for Director

e
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U, S, Fish and Wildlife Scrvice
Bureau of Commercinl Fisherics
Sheet No, 1 Location: Woods Hole, Mass.
Date : August 6, 1959
File HNo.

Rescarch Projcct Outlinc

Title of Project:_Age and Growth of Cod from Cape Sable to Cape Hatteras

Investigntion Title: Cod Investigation
Investigation Chief: yohn P. Wise

Project Leader:  John P. Wise, Fishery Research Biologist, GS-11
Nome Title Grade

Assistants: (Title and Grade)

H. E. Murray, Statistical Clerk, GS-5
Vacant, Fishery Research Biologist, GS-7 (commencing FY 1961)
Vacant, Student Assistant, GS-4 (FY 1958 and others as assigned)

Cecllaborators:
None

Need for Informrtion: One of the primary population parameters needed for assess-
ment and management of a fishery is the growth rate, together with information
about variations in this growth rate from year to year, from season to season,

and from place to place.

Objectives To assess the growth rate of the cod in the area of study and to measure
variations in this rate.

Method of Procedure: Collection of hard parts of the cod (scales, otoliths, bones,
etc. ) and evaluation of these as indicators of annual growth.
Phase 1: Comparison of annual rings in the parts chosen with the measured
growth of the animal from which they came. Back-calculation
of previous growth if indicated. Calculation of growth from measure-
ments of tagged and recaptured fish.

Phase 2:
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Shcet No, 2 - : Filec No.:

Mcthod of Procedure: (Conttd)

Phase 3:
Estimnted Costse:  Total Needed by Leboratory for Complcte Preject 1he6
FY 1959 FY _196Q - FY__1961
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Ctrer Exrenses:
Within Ireoject al a2 a3
Labe Adme & Sers : 1.1 1.2 -
Labe Total 2.3 3&3 LiaQ —
Regirnal Office 023 ‘ 2033 204
Washington Office

Total

Recommended Source of Funds S5«K and Regular

(S=K, Rigui~r, Contributecd, €btCa)

Estimated Date of Completion: Phase 1 FY ;Phase 2 FY  ;Phase 3 Y ;Project IY 62

Recommended by: Date
Originator John P. Wise : 8/6759
investigation Chief - John P Wise ' 8/6/59

Laboratory Director ¥ han 8/6/59
Regional Director hﬁ# Z [:ﬁ‘ sl Chdl N 8/19/59

Branch Chief VT dye J2 -2y *

Aporoved by: " T,» 4
Division Chief for Director ;71/'“('#( /= A ‘.
+~
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(Continue on reverse side)
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U. S, Fish and Wildlife Scrvice
Bureau of Commercinl Fishecrics

Sheet No, 1 Location: Woods Hole, Mass.
Date: August 6, 1959
Filec Noe

Rescarch Project Outlinc

Title of Project: Migrations of cod in the area from Cape Sable to Cape Hatteras

Investigntion Titlet_ Cod Investigation

Investigation Chief:  John P. Wise

Project Leader: John P, Wise, Fishery Research Biologist, GS-11
Nome Title Crade

hAssistants: (Title and Grade)

H. E. Murray, Statistical Clerk, GS-5
¥acant, Fishery Research Biologist, GS-7 (commencing FY 1961)

Cclliaborators:
None

Need for Inform~tion: The cod is known to be one of the more migratory of the
demersal fishes of the area. Its migrations appear to be related to size,
breeding condition, season of year, and other unknown factors. These migra-

tions have strong effects on the identity of populations, availability to fishing
gears, etc.

Objective: To assess and evaluate the migrations of cod in the area and to relate
these movements where possible to the environment and biology of the fish.

Method of Procedure: Tagging of fish at strategically located areas. Collection

and assessment of information about time and place of recapture.

Phase 1: Deductive reasoning from other information about morphometrics
and meristics, abundance and distribution.

Phase 21
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Shcet Noe 2 : Filec No.:

Mcthod of Procedure: (Conttd)
Phase 3:

Estimnted Costs:  Total Needed by Laboratory for Complcte Preject 5845

FY __ 1959 FY 1960 FY 3061

Personal Services 165 290 295
Otrer Exrenses:
Within Froject 23 22 23
Labe Adme & Ser. 6.& ‘ 2;8 202 .4:
Labe Total 820 590 50 -—
Regirnal Office .08 ’ 205 203
Washington Office

Total

Recommended Source of Funds S=K and Regular

(S-K, Rcguicr, Contributed, ¢tCe)
3

Estimated Date of Completion: Phase 1 FY sPhase 2 TY  ;Phase 3 FY ;Project IV 6l

Recommended by: . _ Date
Originator John P. Wise : 8/6/59
investigﬂ ticn Chief John P ].r:, ce 8/6/59
Laboratory Director Herbert W, 8/6/59

Approved by:
Division Chief for Director 444 ~Lpd
A

Regional Director | Gl Pl 8/19/59
Branch Chief U/H’f /sz =
;oo
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U, S. Fish and Wildlifec Service
Bureau of Commercinl Fisherics
Sheet No, 1 Location:Woods Hole, Mass.
Date: August 6, 1959
File No,

Rescarch Projcct Outlinc

Title of Project:_Definition of cod stocks from Cape Sable to Cape Hatteras
Investigntion Title: Cod Investigation

Investigation Chicf: John P. Wise

Project Leader: John P. Wise, Fighery Research Biologist, GS-11
Nome Title rade

hAssistantss (Title and Grade)

H. E. Murray, Statistical Clerk, GS-5
Vacant, Fishery Research Biologist, GS-7 (commencing FY 1961)
Vacant, Student Assistant, GS-4 (F'Y 1957 and others as assigned)

Cclliaborators:
None

Need for Inform~tion: Assessment and management of a fished population requires
that the stocks of fish comprising the population be identified in order that different
growth rates, mortality rates, fecundities, etc., may be accounted for.

Objective: To determine the number of cod stocks in the area, their differential
distribution and abundance, and the varying population parameters in the stocks.

Method of Procedure: Standard techniques of tagging in conjunction with migrations
project. Collection of length-frequency data, morphometrics and
Phase 1: meristics; application of techniques of chromatography and serology
as appropriate. Assessment and rigorous statistical testing of these
data to determine the different stocks and their intermixture if any.

Phase 2:
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Shcet Noe 2 : Filec No.:

Mcthod of Procedure: (Ceonttd)

Phase 3:
Estimnted Costs:  Total Needed by Laboratory for Complcte Prcject 6648
FY 1959 FY 1960 FY_ 1963
Personal Services 1.8 340 2.0

Cther Expenses:

Within Froject _ oLl - 2l .2

Lab, Adm,e & SGI‘. 3‘138 142 343 :
Lab. TOtZ‘tl !'z.n 5@3 6&0 ——
Regirnal Office .06 : 053 .06
Washington Office

Total
Recommended Source of Funds S=K and Regular

(S-K, Rcgulor, Contributed, ctc.)

Estimatecd Date of Completion: Phase 1 FY sPhase 2 FY  ;Pnase 3 TY _ ;Project_IV65

Recommended by: . _ Date
Originator John P. Wise : 8/6759
investigation Chief Jobn P, Wise ' 8/6/59
Laboratory Director 8/6/59
Regional Director 8/19/59
Branch Chief oy Ld-2y-TF

Approved by: " b 57;{ o
Division Chief for Director 121</ /ol
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U. S, Fish and Wildlife Service
Bureau of Commercinl Fisherics
Sheet No, 1 Locationt Woods Hole, Mass.

Date : August 6, 1959
File Ho.

Rescarch Projcct Qutline

Title of Project: Biology of the Middle Atlantic Cod

Investigotion Title:_Cod Investigation

Investigation Chiecf:__ John P, Wige

Project Leader: John P. Wise, Fishery Research Biologist, GS-l%
Nome Title rade

Assistants: (Title and Grade)

H. E. Murray, Statistical Clerk, GS-5
Vacant, Fishery Research Biologist, GS-7 (commencing FY 1961)

Ccllaborators:
None

Need for Informtion: The Middle Atlantic cod inhabit mainly the New York aad New
Jersey coasts in winter, and the Southern New England area in summer, spending
most of the other two seasons of the year in the transition. While this stock is not
in itself important to the fishery, it is of marked biological interest since it re-
presents the southernmost indigenous stock of a species distributed to the Arctic.
A study of the biology of this stock should lead to considerable increase in informa-
tion about the life history and ecology of the species generally, since in such an
area the ecological "edge effects' may be studied and measured.

Objective:To learn as much as possible about the biology of the Middle Atlantic

cod, particularly as they are related to their environment.

Method of Procedure:Standard methods of fishery biology, supplemented by special

" studies of the environment and relations of the eanvironment to the fish.
Phase 1:

Phase 2
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Shcet Neo, 2 . Filec No.:

Method of Preocedure: (Centtd)

Phase 3@

Estim~ted Crsts: Totnl Needed by Laboratory for Complote Projoct 66eT
Personal Services 1.5 1.0 240
Other Expenses:

Within Project 02 22 22
Lab. A:hﬂ. & S(’;ro ,_],.3 3&1 3.8
Labe Totnl 640 Lig3 640
Regirnal Office .06 ‘ 2043 .06
Washington Office
Total
Recommended Source «f Funds S=-K and Regular

(5-K, Rcgulicr, Contributed, ctca)

Estimated Date of Completion: Phase 1 WY sPhase 2 TY  ;Phase 3TFY __ s;Projoct IV 66

Recommended by: , Date
Originator John P, Wise L N . 8/6/59
Tnvestigotion Chief John P, Wise ) 8/6/59
Laberatory Director _Herbert W, Graham 8/6/59
Regional Director 8/19/59

Brench Chief ﬁw éz_&@( Ao a1z W‘{ o pnebclra
Appro,\‘rec?. by e (-2 -7,
‘ 1 /540:? -3

Division Chief for Dlrector
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U. S. Fish and Yldlife Scrvice
Bureru of Commercinl Fisherics
Sheet No, 1 Location: Woods Hole, Mass.
Date:  August 6, 1959

File Ho.

Research Project Outlinc

mas

Title of Project: Parasites of cod from Cape Sable to Cape Hatteras

Investigntion Title:__Cod Investigation

Investigation Chief: John P. Wise

Project Loader:s  John P, Wise, Fishery Research Biologist, GS-11
. Nome Title Grade
Assistonts: (Title and Grade)

H. E. Murray, Statistical Clerk, GS-5
Vacant, Student Assistant, GS-4 (F'Y 1958 and others as assigned)

Cellinboraters:
None

Need for Inform-tion: The parasites of cod are useful in furnishing information
about the identity of stocks, particularly since previous investigation of one of
these parasites in some detail has shown that the incidence of its occurrence is
closely related to the different stocks of fish. In addition, there are some
technological problems connected with cod parasites, particularly since some
of the parasites render the fillets unmarketable, or at least less desirable com-
mercially.

Objective: To assess the numbers and kinds of parasites to be found in and on
cod in the area, and to relate this information where possible to the life history
and biology of the fish.

Method of Procedurc: A general parasite inventory, with special studies of various
specific parasites when these are indicated, using standard techuniques
Phase 1: of examination of market samples and specially collected samples.

Phase 2:



Shcet Noe 2

Method of Precedur
Phase 3:
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Personal Servic
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Filc No.:
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140 2.0
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investigation Chief

Laberatory Direc
Regional Directo
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Joln P, lise 8/6/59
) 8/19/59
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U. S¢ Fish and Wildlife Scrvice
Bureru of Commercinl Fisherics
Sheet No, 1 Location: Woods Hole, Mass.

Date: August 6, 1959
Filc Hoe

Rescarch Project Outline

Title of Project: Chromatography Studies of Cod Tissues

Investigntion Title:__Cod Investigation

Investigation Chicf: John P. Wise

Project Leader: John P. Wige, Fighery Research Biologist, GS-11
Nonie Title Grade

Assistants: (Title and Grade)
H. E., Murray, Statistical Clerk, GS-5

Cecllaborators:
University Biochemistry Department and/or BCF chemists.

Need for Information: Preliminary explorations of techniques, primarily by European
and West Coast workers, have shown that paper chromatography, principally of
muscle tissue, can be used to identify groups of fishes. Some difficulties have
been encountered, particularly with regard to state of preservation of the muscle,
tissues and with regard to seasonal variation in the metabolism of the subject.

This technique would be particularly useful in the study of cod populations and
would, if pursued far enough, yield information on the metabolism and

biology of the cod itself.

Objective: To work out dependable techniques for the use of chromatographic
methods in analysis of cod tissues so that stocks of fish can be identified and so
that metabolic studies on individual fish can be conduct ed.

Method of Procedure: Experimentation in conjunction with chemically trained
personnel to develop appropriate chromatographic methods and to
Phase 1: eliminate variables caused by state of preservation of fish and
metabolic condition.

Phase 2



Shcet Ne, 2 : ’ Filc No.:

Mcthod of Prccedure: (Centtd)
Phase 3:

istimnted Crnstet  Tobtal Needed by Laboratory for Complite Praject 5140

FY 1959 FY _1960 oG

Personal Services 1e3 1,C 240
Other Expenses:
Within Project ol ol 2l
Labe Adme & Sers Le6 229 1.8
Labs Total 640 L0 LaQ
Regirnal Office ) «04 .04
W~shington Office

Total X

Recommended Source of Funds S-K and Regular

(8-K, Regui~r, Contributed, ctc.)

bstlmatrd Date of Completion: Phzse 1 FY sPhase 2 Y ;Phase 3 1Y ;Profoct IV

Recommended by: _ Date
Originator John P. Wise : 8/6/59
investigntion Chief  John P. Wisc 8/6/59
Laberatory Director _ Herbert L. Gralam 8/6/59
Regional Director @ixéiimdﬁ,L{(AéZQLiﬁi _ 8/19/59
Branch Chief 4%{, 12-24-51

Approved by:

Division Chief for Director L1‘9‘ R
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U, S. Fish and YWldlife Scrvice
Bureru of Commercinl Fisherics
Sheet No, 1 Location: Woods Hole, Mass.,
Dates  August 6, 1959

File Ho,.

Rescarch Proicet Outlinc
Distribution of prerecruit cod in the area from Cape Sable to
Title of Project: Cape Hatteras

Investigntion Titlc: Cod Investigation

Investigation Chicf: John P. Wise

Project Loader:  John P, Wise, Fishery Research Biologist, GS-11
Nome Title (rade

Assistants: (Title and Grade)
H. E. Murray, Statistical Clerk, GS-5

Vacant, Fishery Research Biologist, GS-7
Vacant, Student Assistant, GS-4 (as assigned)

Cclinboraters:
None

Need for Informrtion: Information is lacking about the distribution of cod from
the time they leave the plankton shortly after hatching until they enter the

fishery as recruits. This is probably a vitally important period in their life
history, possibly the one in which the strength of each successive yearclass is
determined. Some assessment of the relative numbers of juvenile fish during
this stage would be extremely useful in prediction of the strength of the yearclass
to enter the fishery a year or two later.

Objectives To locate the areas and ecological niches inhabited by the cod before
they enter the fishery and to attempt to develop mzthods of quantitative estimates
of numbers.

Method of Procedurc:
Phase 1: A search, using mostly small chartered vessels, in areas likely to be

occupied by juvenile cod, particularly along the rocky shores north of
Boston.

Phase 2: Development of methods of quantitative sampling of these fish.
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Shcet Nco 2 : : File No.:

Mcthod of Prccedure: (Conttd)
Phase 3

Estimnted Costs:  Total Needed by Laboratory for Complcte Project 5562

FY 1252 FY 1960 ' FY 1261
Personal Services L0
Other Expenses:

Within Projeet 1.0
Labe Adms & Ser, al
Labe Totnl SLL
Regirnal Office ‘ 2027

Washington Office '
Total
Recommended Source of Funds S=-:K and Regular

(5K, Regulor, Contributed, ctce)

Estimated Date of Complction: Phase lvFY‘ég sPhase 2 FY  ;Phase 3 TY  ;ProJect IY

-

Recormended by: . o Date
Originator John P. Wise s e 8/6/59
Investigation Chief  gopn P, Wise ' 8/6/59
Laboratory Director Herbert We G _8/6/59
Regional Director A, ~ 8/19/59
Branch Chief . /2-2¢-c7

Approved by: - 3 ¢ o v
Division Chief for Director -L"{:( » [ Ao
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