
PELAGIC FISH INVESTIGATIONS 

The pelagic fishes, such as the tuna, mackerel, round 

herring, swordfish and many others, require quite different 

methods of investigation than the demersal species and are 

accordingly put into a separate research investigation. 

Our pelagic fisheries, especially that of the mackerel, 

have received little attention of late, due primarily to the lack 

of any substantial fishery (exception herring) in this area. The 

mackerel fishery has suffered an extreme decline but with 

changing environmental changes may once again become an im

portant New England fishery. Studies on this fish should be 

started as soon as possible so that we may be in a position to 

document these changes and to evaluate management measures. 

The physical act of studying the mackerel will make it possible 

to concomitantly investigate the biology of all other important 

pelagic species on the continental shelf. 

The tuna fishery is becoming a real possibility off New 

England and the basic biological facts concerning this species 

need prompt attention. Of paramount importance now is furthe r 

knowledge concerning the origin, distribution, and abundance of 

this fish. 

August 6, 1959 



Mackerel 

PELAGIC FISH INVESTIGATION 

List of Proje cts 

1. Tagging and migration 

2. Seasonal variations in adipose eyelid 

3. Morphometric studies 

4. Aging techniques 

5. Age and growth 

6. Seasonal distribution 

7. Mortality (natural) 

8. Biostatistics 

Bluefin Tuna 

9. Validation of aging techniques 

10. Age and growth of Atlantic bluefin 

11. Distribution and abundance (North of Hatteras) 

12. Relation of environment to distribution 

13. Food of Northwest Atlantic blue fin 

Other Pelagic Species 

14. Distribution and abundance of round herring 

15. Biology of alewives (support to R. 1.) 



SUMMARY CO' elL SCHEDULE 
InvEsti~dtion: Pelagic:Tish 
Biological Laboratory: iJoods Hole, !'.iass. 

Est.~ Fisca Years 
Project Title Cost ~7 58 59 60 61 62 63 64 65 66 

Hac ker 0" 
1 .. Ta"!Zin!Z anJ ;nigra-'-.; em 33 6 -- -- - -- 7 0 7 0 5.5 1 9 6 1 16 1 

2.. Seasonal vdria tions in ad-: DOSe' pvpl in 7. 0 -- -- -- -- 12 7 1 4 1 A 1 0 -- --
'1. HorDhom!C:t.r-j ~ si-.1J cl-i p!,; 1 ~ 3 -.- -- -- -- -- -- '2 '2 1 Q R 1 iR 1 
il. Aq:in!Z t.O~h";rnlpl'> 3 9 -- -... -- -- i27 1 2 -- -- -- --
r) • Ape ann 7rnu+.h 7.7 -- -- -- -- .2.7 1 2 2 2 1 6 --~~ 
6. Seasonal rlj ,·-'-.r-it-mt.; on 25.7 -- -- -- -- -- -- !i 5 16 6 6 7 16 A 

7. Hortalitv (natural) 9.6 -- -- -- -- -- -- 1 7 1 6 2 A ::t 4 

8. Biostatistics 12 7 -- -- -- -- 2:.0 11 3 1 6 1 6 12 A ~ ::t 

Bl UQfin Tuna 
9. Validation of 2.P"inrJ' teclmiaues 1.1 -- -- ...... -- ro- Ll -- !-- -- --

10. Age an:) ?TOlrth of Atlantic bluefin t1.9.0 -- -- ...- -- -- 7 0 n 0 1'7 0 -- --
11! Distrib1l.t:ion ~ng ~l;rl.W.<jaJ.ce 'I~Qr:tll Q! ll~ttcr~lii) 27 6 -- ","- -- -- -- 6 5 6 5 R 6 6 0 --
12. Relation of environment to distribution 31.6 -- -- -- -- -- -- 6 5 8 6 7.0 9.5 
li Food of Nort.h~I("st At.lanti~ hlllP-"'in 26 0 -- -- -- -- -- -- 5.5 6 7 6 8 7 Jt 

Other nela~:j c sn8cies 
Ill.. Distribution and abundance of rQund heU;!nii Q ~ -- -- -- -- -- 1 2 1 6 1 ~ ''l n ::to C) 

15. Dio1og,)T of ale1\>ives (suonort to R"I .. ) 8 1 -- -- -- -- 6.5 1 6 -- -- -- __ i 

Investiga tion 'fotal ~39.7 -- -- -- -- 23. ( 29.5 45.7 48.4 147. C ~5.~ 
Annual Reviel~ Date 

Laboratorv Recionnl or Area Office vJashinf!ton Office Pre.p~red bv: R. L. SdHards S/6/r:.9 
RecomT'lcnrled by: Dnte .-

T,"!h D;rl=-r.t.oT' Herbprt. (., n 8/6/S9 
RAE!.. or\rcc.. Dir. \' ~ ·,,-e f.\j!U_~~ tU.., _ 
Br~mch Chief LLJ-~I --

A 'Jprovcd by: -- Division Chief for Dir(ctor , 
I 

1 
~"'l'ota.l needed by Laboratory for Proj cct in thous::mJs of doll::rs. 

-<: -dJ._~,t /_ _J~/~-{2 -_/.~. ~, 
--//~ VK ~-- / t' ~7/ 

/ - - -/.r> /) '/ £-:' ~) ~ //r:~~-~' 
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#714 7/9/59 



Sheet No.1 

U. s. FisLl DiY1. T/Tildlifr: ScrTr:i.ce 
Bl1.r('~u cf COmr,1CTCi:1.1 l:'o11, rics 

RE s( ').rch Pro,4cct Ontl in~ 
---~-.-.. --

Titl0 cf Project: _l\IIacker:el-t,ggging anq. migration 

Invest :Le·ti on TE,le :~~.fi:;.;;_s:;.:;h=--__ _______ _ 

Invc s t -i.g"t :len C!.iicf : __ V .... -"a""'c~a:::n;::.:t'--________ _ 

Assi~t::.nts: (Title ~n;l Gr'ldc) 

CcljJ'.bor:ltnrs: 

Loc?tion: Woods Hole~ Mass. 
?r't(: August 6~ 1959 
File r:o. 

NeEd fcr Inf,)rm,tion: Altho once one of the biggest fisheries in New England~ research 
on this fishery never tru~ly solved the problems of mackerel mIgration and parti
cularly that of their winter range. 

Objectivo: To determine seasonal migratory patterns. 

Method of Pr"cC':lurc: 

Phase 1: Development of satisfactory tag and analysis of tag returns followed by 
corroborative research vessel cruises. 

Phase 2: 



'--
Pelagic Fish 1 

Sheet No. 2 File No.: 

Mc:thc,d of Proced.ure: (Conttd) 

Phase 3: 

Est:im:,.t(;d Cnsts: Totn.1 Needed by Laboratory for Com~lct(. Prejcct 33.6 

FY 1952 FY 1960 FY 1961 

Person:11 Services 
Other Expenses: 
Hithin Project 

LQb. Adm. & Sere 

Lab. TotD.l 

Rcgirna1 Office 
i'1!>.shington Office 

Tot;:,.l 

1.0 

1.0 

'-' "",.~ 

7.0 

.07 

Recommended Source of Funds ___ S_-_K __ and ____ Re~~*_~l~a-r~.-. ~-~--~~~~~~~~~---------
. (v K, RcguLr, Contributed, etc.) 

Estimated Datc) of Comp1etlon: Phase 1 Ii! 61;'Phc'"lse ~ FY ;Pha.ie 3 FY ;lToJodt IY 66/0 --- ---
R. L. Edwards 

Recommended b;p 
Origmator ------------------------------

Date -8/6/5~ 

~esti~tiooCM~ ___ R_._L_._E_d_~ __ r_d_s _____________________ ~8~1~6/~5~9 __ 

Laboratory Director __ ~Hre~r~b~e~r~t_~~vo~~~ah~~~~---.~,----------------------8-1-6~/5_9 __ __ 

Regional Director ______ ~~~\~~~~~~~~~~~~/=~~,~.'-~t~~~'~~~~----------___ ~8~.~Jl~9~!~S~9~-
Branch Chief __________ ~ __ ~ ________________ --__________________________ ___ 

A pproved by: 
Division Chief for Director ______________________________________________ ___ 

Rems.rks 

(Continue on reverse side) 
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Sheet No.1 

u. s. FisLl ::'.11(1 ":Tilcl1ii'c: S, rv:i.ce 
Bnrl'."u of COlJ]r.~crci:l1 l:·.shcrics 

Loc?tion: Woods Hole~ Mass. 
~):'t(: August 6~ 1959 
File ;:To. 

Invcst-i.g:"t:"('n C~icf:_Y:...a=c.:::a;;;;n_t _________ ~ _____________ _ 

Assist:'nts: (Title "mel Gr:ldc) 

Crllr'boratrrs: 

NeEd for Inf"rm ..... tion: The mackerel is still a "mystery" fish in that is seasonal 
habits are apparently peculiar. The adipose eyelid undergoes marked seasonal 
variations in development. An understanding of these changes and their functional 
meaning may help to explain seasonal changes in behavior. 

Objecti vo: To determine seasonal changes in structure and function of the adipose 
eyelid. 

Methed cf Prncu-lurc: 

Phase 1: Critical examination of appropriate biological material - structurally and 
his tologically. 

Phase 2: 



Pelagic Fish 2 
Sheet No. 2 

Mdhc,d of Procedure: (Crmttd) 

Phase 3: 

File No.: 

EstimfCkd Cost.f:: Tct.1.1 Needed by Laboro.tory for Com)lctc Prcjcct _....;..7_.0 ___ _ 

Person'll SerVices 
other Expenses: 
Hithin Project 

LD.b. A~Jm. & Sere 

Lab. TotD.l 

Re gi<:'nal Office 
T,T".shington Office 

Totn.l 

FY 1959 FY 1960 FY 1961 

0.2 

2.0 

.027 

Recommended Source (;f Funds S .. K and Regular 
---------~(~S--~K-,~R~(~gul~-~r--,-C~~-n~t~r~i~b-u~t-c~d-,-t-·t~c-.~)~--------

Estimati':d Dat() of Completion: Ph:=tse 1 FY 61;'P'hasc " FY ;Phasc 3 FY 

Recommended by: Date 
RoL.Edwards ---Orig:tnator ______________ ____________ ...;:8;..t,/..;;6.:..1=..59; __ _ 

~stiFtiooCM~ __ ~R~.~L~.~~~H~a=r~d~s ______________ ~8~/~6~/~5~9 __ 

kb~~OryD~6C~r~~H~e~~e~r~~pw~~~~~~~~~~~~~~~~~8~/~6/~5~9~_ 
Regional Director ________ +~~~·~~~i.:-~~.~~~,~~.~~~~~t~~~/~~~-------____ ~8~/~1~9~/=_59~ __ __ 
Branch Chief ____________ ~~ ___ ~ __________________________________________________ __ 

A pprovE,d by: 
Division Chief for Director __________________________________________________ ____ 

Rem,~rks 

(ContinuE, 0n reverse 5ide) 
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Shoet No.1 

U. S. FiS!l r:lyl '!Tildlif, Srrvi.cc 
BFrc':"'u cf Com[,lcrci"l i~E~hi rics 

Lc,c"tion: Woods Hole~ Mass. 
~J:-'t( : August 6~ 1959 
File J.'Jc. 

~itJc of Project: .JYIackerel-~"ing techniques ------
I:ivcS7,LC",ticll1 Ti~Jlc ~.....xel~~.,!l______ . _____ . ________ _ 

Vacant 

Proj(ct L~;::t.c.'.Jr: Vacant 
-----5G~~'----------------·-~1~'1~t~1-(-' ---------------~G~lr-:'-J~(-------

Assif't~nts: (Titlc :::n(~ Gr:ldc) 

CcllC'borntors: 

Need fr'r Inf. :rmntion: The mackerel~ when abundant. had a marked cycle of abundance. 
Although. the causes of these fluctuations were never adequately described, it 
would not have been possible to evaluate any possible effects of environmental 
change, etc., had they been defined without a knowledge of the age and growth 
parameters of the mackerel. 

Objective: To develop adequate ag¥ing techniques. 

Method cf Pr"cc'lurc: 

Phase 1: Analysis of cyclic structure of fin rays and other parts to determine best 
agcfing techniques. 

l 

Phase 2: Validation of technique. 



Pelagic Fish 4 
Sheet No.2 File No.: 

Mc:the,d of Procedure: (Cont t d) 

Phase 3: 

Est:i.mr'.tcd Cr:sts: Tc.t'll Needed by Laboratory for Com)lc tc Preject 3.9 
-.:..;;.:~---

Person~l Services 
Other Expenses: 
Hithin Project 

Lab. Adm. & Sere 

Lab. TotD.1 

Re gir na1 Office 
T,\T?shingtGn Office 

Tot:1.1 

FY 1959 

Recormncnded Source of Funds S-K and Regular 

FY 1961 

0.5 

0.2 

2·7 
.027 

----------~(~S--~K-,~R~,-g-u1~~-r-,-C~{-)n-t~r~i~b-u~t-c~d-,--tt~c-.-)~--------

;Fhase 3 FY ; Projotit IY 62 

Recommended by: Date 
Originator _________ ~R~.~L~.~E~dw~a~r~ds~ ______________________________ ~8~/6~/~5~9~----__ ___ 

~estigntion C~ef. ____ R~.~L~._~~~=.=r~d~s ________________________ ~~ __ ~8~/~6~/~5~9 __ ~_ 

Laboratory Director :'Ierber~ W.dJabam 
Regiono.l Director~U ; (j.-<~,,-~"C...tS<v-
Branch Chief -U f 

A pproved by: 

8/6/59 

8/19/59 

DiviSion Chief for Director ________________________________________________ ___ 

#715 7/9/59 
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Sheet No.1 

u. S. Fish '-md ~.,Tildlifc, Scrvi.ce 
Burc~u of COl11.iHCrC ill F::.shc ric s 

Rcsr,rchProjcct Outl~ 

Title of Project: _.A-ge and &1:,.Owth of mackerel 

Locetion: Woods Hole~ Mass. 
D::ctf : August 6~ 1959 
File I'Jo. 

Invcstig~ti on Ti tlc :_.;:;.P..;e:;.::l:."a~g.:i.;:;;c...:f::.::i~s.::.:h:..-____________________ _ 

Inwsti~t~nCMcf~ ___ *~V~a~c~a=n~t _______________________ ~ 

Project Le:;1.dcr: --- Vacant 
}J~~ 

Assist-cnts: (Title 2nd Grrlj,c) 

Col12borntors: 

TitlE.' 

NeEd fnr Infnrm-:tion: Population estimate studies required adequate age and growth 
data. Growth rate data also required in order to assess management proposa1s~ 
particularly should this fish ever again enter the fishery in its former abundance 
and develop as well its former cyclic nature. 

Objccti YC: To determine growth rates and their variations. 

Method of Procedure: 

Phase 1: Using fin ray or other validated technique. prepare an adequate body of 
data on the age and growth. 

Phase 2: 



Pelagic Fish 5 
Sheet Ne. 2 File No.: 

Mc;the,d of Procedure: (Conttd) 

Phase 3: 

Estim,".te:d Cr;sts: Tokl.l Needed by Laborntory fc,r Com)lc. tc Pr(.'jcct 707 -...;...----

Personn.l Services 
Other Expenses: 
i-Jithin Project 

Lab. AJm. & Sere 

Lab. Toto.l 

Rc girnal Office 
I\r".shington Office 

Totrtl 

FY 1959 FY 1960 FY 1961 

0.2 

2.0 

.027 

Recorrnncnded S{)urce r)f Funds S-K and Regular 
----------("~~K~R~~~~.,--~C~~t~·b~t-d~-t~~)-------,-,-., cgiLL.r, on rl u C , ( c. 

Estimatr,d Dat(~ of Completion: Phase 1 FY 61 ;'l'hElse c :BY ; 1?'hasc 3 FY ; Projodt FY 64 ---
Recommended ~y: Date 

Originator ____ ~R~,=L~.E~dw~a~r~ds=_ _________________________________ 8~/~6~/~5~9 _______ ___ 

llinstig~tion Chief.~_~P~~,~1~,~E~d~H~~~d~s~~_~ ___ ~~ ______ ~~8~/~6L/~5~9~_~_ 

Laboratory Director __ ~H~e~r~b~e~r~t~W~o~~~~~-------~---------------~8~/~6~/~5~9-------
Regional Director ____ -7~~~, ~~~q~·~~~~/~~~~~~.~~~~f~~~~~~~=' ~6>~' ______________ 8~/~1~9~/~59~ __ __ 
Br1'lnch Chief _____ ~U~_.:..I ____ ~ ___________________ _ 

A pproved by: 
Division Chief for Director _________________________________________________ ____ 

#715 7/9/59 
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Sheet No.1 

u. S. Fish and :,Tildlifc Service 
Burcru of CoruJErci~l Fisheries 

B£sc~~c~ Project Outline 

Title of Project: Mackerel biostatistics ---

Loc."tion: Woods Hole" Mass. 
Ihte: August 6" 1959 
File ;~o. 

fu~st~~tiooTillc:_~p~e~l~a~g~i~c~f~i~s~h~e~s~ __________________ _ 

Proj( ct LU1der: Vacant 
~~mc~==-------:Tm'J. .. · tl""l;"(':'"" ---·-----~G~r-::>-,d~(-, ---

Assist~nts: (Title Gnd Gr~dc) 

Collaborators: 

Need for Infnrm"tion: A consistent body of catch data is prerequisite to any 
population dynamics study. 

Objective: To prepare biostatistical report. 

Metho·:! of ProcEdure: 

Phase 1: Analysis and compilation of catch and research vessel data bearing 
on abundance" distribution and age composition. 

Phase 2: 



Pelagic Fish 8 
Sheet No. 2 

Mothe,d of Procedure: (Conttd) 

Phase 3: 

Est:i.mr'.t(;d Cr:sts: Totrll Needed by Laboratory for Com~)lc. t(. Preject 

Person'll Services 
Other Expenses: 
Hithlll Project 

LQb. Adm. & Sere 

Lab. Tot,:J.l 

Regirnal Office 
T\I<:shington Office 

Tot:tl 

FY 19~9 FY 1960 

File No.: 

FY 

005 

0.2 

2.0 

.02 

Recol'1'lll1cuded S0urce r,f Funds S-K and Re~lar 
-----....,(~S--~K-, -;R~(-; g.::UJ.~.,-.~-r-,-C:or()-. n'"":t:-r'"":i:"!:'b-u-:"t-c'"';'d-,-t.-·t:-c-..... )r------

Recommended by: 
Originator R. L. Edwards 

; Projo<it IY 6610 

Date 
8/6/59 

fuwsti~tiooC~~ __ ~R~.~1~.~E~d=~=~d:s ______________ ~§~/~6~/~5,9 __ _ 

Laboratory Director __ ~H~e~r~b~er~t~W~.~~~a~ham~~--~~ ____ -----------~8~1~6~/~59'-____ _ 
Region3.l Director __ ~~p!..!:?&i:~. =r=.;.l~{j,,-f _V-=.:~:...~..:.' .:.·p..:.L....::u::.'~..::...e.;..~~~/'__ _______ -¥8L.:/lill.l9u.I..I.5""'9 __ _ 
Branch Chief _______ ~ar~~~~ _____________________________________________ __ 

Approved by: 
Division Chief for Director _______________________ ~ ______________________ ___ 

#7l5 7/9/59 

Remorks 

(ContinuE on reverse side) 

...:-) (". ( 
--.._J __ -,.(-r-,. ~~.'-.f' . 

) 
/ ,-( 

I {( .. ,i., 
( / 
. " I~ if 

/ )it" t 

/ I /Ie 
,I ,I /. I .. ' 

( ( 



Sheet No.1 

u. S. Fish and. lrTilcUifo Service 
BurcClu of Comm8rchl Fisheries 

Rese8.rch Project OUtline -
Title of Project: _Bio1o~ of alewifes 

Loc2tion:Woods Hole Mass. , . 
D:1tc: August 6, 1959 
File No. 

Investig".ti on Title :_P_e""l .. aaa(Q,iooII·~c,-t ... il"s~h __________ . _ _ -------_____ _ 

Investigntion Chief: -----------------------------------------------
Project LE:>3.der: R. Cooper. Student Assistant Fishery Aid, GS-5 

Nome Title Gr~ae 

Assist:1nts: (Title and Grnde) 

R. L. Edwards, Fishery Research Biologist. GS-12 

Collaborators: 

Dr. Saul Saila, University of Rhode Island, Marine Laboratory 

NeEd for Inform-",tion: The alewife contributes more than 30 million pounds per year 
to the meal industry. The project is designed to encourage and aid research on this 
fish outside of our Laboratory. 

Objective :To increase our knowledge of the alewife. 

Method of Procedure: 

Phase 1: Research is being done on tagging techniques, association of alewives 
with particular river systems, racial breakdown. and age and growth. 

Phase 2: 



Pelagic Fish 15 
Sheet No.2 

Mc:thc,d of Procedure: (Conttd) 

Phase 3: 

File No.: 

Estim, .... kd Costs: Tot,'ll Needed by Laboratory fr'r Com)1c tc Prejcct 8.1 

FY 1959 F'Y 1960 FY 1961 

Person'll Services 
Other Expenses: 
Hithin Prnject 

Lab. Adm. & Sere 

Lab. Tot,'ll 

Re gi,nal Office 
I,T",shington Office 

Totn.l 

Recommended Snurce of Funds S-K and Regular 

1.0 

0.5 

.065 

----------~(~G--K~,~R~(-g-ul~~r--,~C~n-n~t~r~i~b-u~t-c~d-,-(-t~c-.~)~--------

Estimat"d Date) of Completion: Phas8 1 n 61;1'hase ~...;FY;..;<;;.,.' _; Phase 3...;FY~j ~_;ProJodt IY 62 

Recommended by: Date 
Originator R. L. Edwards 8/6/59 

Investigation Chief R. L. Edwards 8/6/59 "--------------------------------------------------------
L~~ato~D~ec~r __ -~~r~b~e~r~t~.~~~.~G~~~----------------8~/_6~/~59~ ____ _ 
Re~oo~~ect~ ___ ~~,\pt~~~~-f~~(~~~·~~~~~~~~A~ _______ 8_/_l_9_/_59 __ _ 
Branch Chief _____ .lo:-(fl-_.!-. ________________________ _ 

A pproved by: 
DiviSion Chicf for Director _______________________________________________ __ 

#725 7/9/59 
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