
FISH BEHAVIOR 

All fishing practices depend upon some knowledge of the 

behavior of the particular species being sought. This knowledge 

is now mainly a collection of observations of fishermen and 

naturalists over the centuries. It is long past time that a serious 

quantitative investigation be made of the factors which influence 

aggregation, vertical distribution, seasonal migration, feeding 

cycles, changes in availability, escape from gear, and other 

aspects of the behavior of fishes. 

August 6, 1959 



Ir.Vfst:lZ:ltion: Fish BehavIor 
BiologiC'll J"":';':;rCttcry: T;[oods Hole, l'If..ass. 

Sm1}IAP~~ CC :01 SCmWULE 

----------·------------Ir~~~------------~-Est. -,,-
Pr c; ,j c c t L + ~. c C os t t--:=-o::;r;-'---:::-7-;---r-:'---=" 

--------'-'- --_ .. --_.- ._-- ---+--; 
.1. Groundf'ish :in otter tr~'\:!l~ ____ ._ __ 40 0 2 160 I 2: Beha vior:.....QL :;rQundfish_i):)_Q:t.t.~!.r_t}2ar:ts. ___ .~ ______ . -+·:::21..!~0""6-+~~=-:';-j~-';"::--ft-~::"'-I __ f-_-l-_-t 

~e.D.~crat.:ul:Lr~~'. ___ .. ____ ._. ______ . _______ ,_ . .2108 ___ ~. - .o·i _,.2... _-_-+1 __ + 

r
?- Orientation of bottom . .fi.~h.t(L9_~J.en. t and l:i·g1}t ___ . ___ "___ &'..::. -=_1 -: . 8.0 

_ 2' Diurnal m~ati:Ons....aLac.1l.,P ;;mg blJ.tterfisb . f'j:'~ 0 .., _ - r:.-j~8~+~~Ti~17~2~-~'-lI~-!.:::4-_--
. Devel.qpmmL;>f t,dll1.i J1lLe" .tq,;: J3t.um_of ..mDJ14-ab~ . .3Q.JL--=_L.~_L - r-=-- _,bO ' • ...2·2' P .2,---;--:::-:-

I I : 1 ~'~=-r--r-'-"----.-.-----.- . '--1-8= !' I I I 
_ .. _-.-.-._-_.- ... --.--.--.----.--------.--- ---- j---- - ~--±- --r --t -l·----·f---:-·-- --.r-

---.----- - ---------t----l·----· _OJ --_._!--_ .. ,_--+--t---L-E1'=ri ---
.--------- -------~,·----..,-,---·-I--+- .. r-+_-I- 1 -j---!'-- -

----- ----- - u ~ E~ j--,·t---l·--t-- I l-~'~l--'r-~~_ 
r-._--_ .. ---_. - -.--------.--' ~-'-----_r.--.- ~-t-'- f--r'=-~-L--~-r=--l=t-= 
r------~-"'---- ----- --t----l -:----.1---.1-

1
. -~--~-f-l--:-·-c .- ----.----. .-----------j-.---.- -I ,- --t- --r---- -- --r'''''-'' r --T ---j '-

,----.------~---. - ---~-----,---t_ .. I -------.-+-, --1 .-__ ._J. __ 
- ". i j, ~ ! I t· .-- -- ---- --.. ------... ------ _.- -... -- '--'" --- -"- ._-- - - '1---'- t -- --~ --r --(---- !._- -~-----:--- '-j ----j -'~-1-'--

I-- .----.. I!':::~E'=:~:-~2~~P . ..2 ':::"~2 __ ... ___ J?5.1.!-$6;;12~.&i 22&:2 !2J:~ 2J:shhlI39oZil&-;GJ 
I ~.f'''" ""1. R~ ; ( - J. Ib.t.8 
1----L-C-~-P-J-~-~-J0-.~-.-_-~~~!~---R-L-~-~o_D_~_~~~cu_-_-L-.~~~~(-.-~~e ... ~j~:~.~~~~M ~ 
i __ i I ~'(~C"'('''1C>':t ,; bv· D-,tro . 
L-_ _. --tT--------------_ .. -! 'J' ~h-':':';-D'~,:-~--,,-l" He~h<-·"'t ~:~am ...Bi..6/59 : r -.=.-~=--.---.-. -=-.-.:"i.-.. -----------=r:i:.::;,~~7::.~lY,:t:~~'/~ ~ 

---.--.+-----.-.----.. ---.-._--- --- --:-.---.. -<.-------.-.. -=t---~ !J! ...;"':: .. l ~[~.l_'..::"' ___ ~--'(--'-"--- ---:~ 
I 1 '''':;::''C .', _~ b",' ~ / r , t. ' , . 

.... -._._ .. _. ------.------ .. '------------ -~ :" - r - --J 
I i _ 1)~_v-i}2'i,,'1 Chief ~'cr Di.r' ctcT ---"I" -------- ,. __ ._._.- '--"r--'---- ---- --- _._- ----------,-.. - --------

---- -;----- --- -----'----------i- -_ . .....1, 

-- -j------·----------1-· -t- --
"-__________ .L __ . ____ .L--. '~J 

-l:'1\,t"'l nccc>,,1 by L;·t-or"~tory for lruject ill tbus:'n,ls of c.o:a.rs. 

#714 7/9/59 



Shoet No.1 

u" S. ?i s 11 ,~nrl T.Tildl if r: Sf rv:i,C8 

BlTC':'U cf COlll:1crci ,1 i:'f.~h( ri: s 
Lcc"tion: Woods Hole, Mass. 
:;~t: : August 6, 1959 
File: IrO. 

'rit:c of Projcct:_b bebaldar of grOlmdfisb in t.ba.cod end of otter kayls. 

Inv(st-Lg'1ticlD Chief: R. LivingstOlle::.l'r-.;J:.::r:...:o~ __________________ _ 

?-I'cjcct L":;:l.c..:;r: Ro Livingstone, Jr., Fishery Research Biologist GS-9 
---J:,r;:'7" 'J:'it1c Gr-c,k 

Nced fr'r Inf',rm~ti::m: Gear selection experiments have shown differential 
escapement for different sizes of fish. From variations in these 
escapement experiments it is plain that escapenent is not an active 
directed behavior. Observations are needed as to the mechanism 
of esc'ipe. 

Objc cti va: To dete:rm:ine the factors effecting the escape:mnt of different 
species of groundfish. 

Methcd cf Pr0.(;cri.ur0: UWTV in cod end. Observe reactions of fish to towing 
speed, size of catch, species composition, etc. Completed. 

Phase 1: '!o analyze films of monitor, record and describe behavior. 

Phase 2: 
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Nethod of Prcce,lure: (C!rnttd) 

PhnsE 3: 

Estirn'\tci CistS: T0t~.1 Needed by Labort.tory for Compl·,_tc Pr"jcct 
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other Expenses: 
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LC/c"'tion: Woods Hole, Mass. 
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File J!To. 

Tit:c c,f Projcct:-12e:gth-t,e1N?e:r:s.ture for use with underwater televis;.i.Q.tLsystems. 

Invcsti2',"'.tiOll Ti+,1c ~ lish Behavior ---
Invcstig~ti'-m C~icf: R. Livingstone, Jr. 

~~--~-----------------------------------------
?rcj E ct L":>1.d.:r : __ ,~_:._LivingstoneJ Jr. Fishery Research Biologist GS-9 

=\j:Ol1~c; ':t:i tIc Gr:'.~~l 

Assift~nts: (Title ,"'Yl"l Gr'ldc) 

Need fer Inf,-,:rm" ti -:m: In order to evaluate the activities of fish in a trawl 
net or in the environment, it is necessary to consider temperatures, 
depths, currents, etc. Instrumentation needed to be developed for 
measuring these variables in conjunction ~th visual TV observations, 
the usefuL~ess of UTV would be greatly increased. 

Objectivo: To develop instruments for measuring temperature, depth, current, 
etc., in conjunction with UTV observations. 

Methed of PrncC':1urc;: 

Phase 1: To present the idea to ~fOI and enlist their services to design 
and fabricate a single conductor telemeter that would transmit 
temperature and depth information through the television cable. 

Phase 2: Test undec f ield conditions. 
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Nethod of Procedure: (C()nttd) 

PhasE, 3: 
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u. s. ?ifll ~'nrl TJildlifr; Srrv:i.ce 
J::ll'.n'~u (';f COi([[F.Tci'l i:'Sl1r ri,. s 

Sheet no. 1 Lcc"'tion: Woods Hole, Mass. 
~;':' t, : August 6, 1959 
File Jk. 

Title of Project: _Orienta.iion_ot bottom fish iii.. th r~erence to a cu:rz:ent and light. 

InvLstiz""·tion Tit,le: Fi.:m. Behavior 

Invest l_g".ticm C~icf: J. WE pgs,...to=n::::e~I-=-J.:;.rz.. ___________________ _ 

Fishery Research Biologist GS-9 
TItle Gr·'.~l 

Assif't~nts: (Titlo ccnd Gnd\') 

Need f,"r Inf· 'rm"ti::n: !1any species of groundfish have been observed to orient 
upstream in the cod end of otter trawls. If facing into the current is 
common also in nature, then one would expect wide variations in the 
catch of groundfish in short intervals of S'pace and time. Observations 
on orientations to a current are necessary in order to understand this 
behavior and more fully appreciate efficiency of gear. 

Obj\'cti'1o: To determine if bottorafish orient with reference to tidal and other 
currents, light, etc. 

Mcthcd of Pr0cc r"turC: Observations of behavior and orientation of groundfish in 
the laboratory followed by experiments in the field using TV 

Phase 1: and/or divers. 

PhaSE; 2: 
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Sheet No. 2 File No.: 

Method of Prcccdurc: (C1nttd) 

PhnsE, 3: 

EStim:ltcl C'lst.s: T::Jt,l Neecled by L::lbort,tory fnr Comph, tc. Prr'jcct 110.4 
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other Expenses: 
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8/6/59~ __ 

I~'17E:stig"ti::m Jr. 8/6/59 

L::ct:vr::ct.Jry Director ......;r--;..o;;..;;.;;..:~n .;:;~~::.::.... ____________ , __ -:~L6/59 ._,~_ .. _~ 
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REl1"rks 
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u. s. FiE,£l ~"n:l ;rTiLllifr: Srrv-i.ce 
BUrl':'u of Comne:rcbl i:~sh( ric s 

Loc" tirn: Woods Hole, Mass. 
~;~. t~ : AU!rust 6 1959 
F 

T b , 
ilr; i,C. 

Ti tlo of Project: ..D;jJlrnal Ni~ra:tions 0..iL llcuP , bv.:Jike.rf:i§..hJ, hakes) 

Investie~·tiC!!1 Title: Fish Behavio_r __ _ 

InvG st 'Lg"lt ion C!1icf: R. LiThJgsto;.--n;;.;;e.6.1 ___ J_r_o ______ . ________ ~ ___ _ 

?rejEct L-':>'1.d.cr : __ .. _. R •.. _L_i..;.Vl._·...;Il$~s_to.;..n;.;L.! ...;J;...;r;;..;.~.;;;.F-i:i;;.::!...;;h~;,;;:e.;;;.EY.tt-;;;;R.;;.e;;;.sea~rch Biologist GS-9 
:I!"r::c TitlE. Gr:lje 

Assif't'Lnts: (Titlc':',nc1 Gr:13c) 

Ccllr>boro.t0rs: 

Nccd fnr Infi'rm~ticn: Commercial fishermen have learned to adjust their fishing 
to habits in accord with the diurnal changes in availability of fish. 
Fishery biologists know ~i. ttle about the mechanism of diurnal behavior in 
fishes. A study of the factors involved would be of great us to the 
New England fishing industry which is currently interested in the 
possibility of midwater fisherieso 

Objecti va: To investigate the factors governing the diurnal behavior of soup, etc. 

Nethed of Pr0.cc r1.urc: 

Phase 1: To observe by means of remote UTV the behavior of scup, etc., in an 
enclosure at intervals over a 24 hour period. Record changes in orienta
tion and behavior (currents, rate of swimming, feeding behavior, school
ing, etc.) 

Phase 2: Attempt a similar series of observations on a larger scale in the 
field using echo sounding, TV and nrl.d water trawls. 
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Hcthod of Procedure: (Cr;ntfd) 

PhaSE. 3: 
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Rer:·)Trrrnenced by: 
C:':'.ginator R. L. Livingstone~ Jr. 

1'i17Estig"'ti:m Chief Robert LivingstonE. Jro 

L::cbcr:1t:Jry Director ~bcrt I."f. 9-~c.h~ 

Pr::) ono1 Dircct0r ~I q-. Q~1-(.1..f',--t,--tl6.. 
by r,~~h Chief V-:"),J{;If." _._, ___ _ 

A np::.~' 'rEel by: .,. 
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u. S. Fi0h Cin~l ~Tildlifc Service 
BurfeJ.U of Commerci2.l Fisheries 

Loc".tion: Woods Hole, MaSs. 
;).:'.tc: August 6, 1959 
File; No. 

Title of Project: Experi.me1,ltal apParatus for testi pg swimraing speed for 
haddock and other groundfish. 

bvcstig:.tion Title: Fish -=B~ewhelljU.:n"",·~o:Lr ______________________ _ 

Il1Ycstig2.ti0n Chief: R. Livingstone, Jro 

Project LeadGr:,~ __ ~R~.~~L~i~~~·~~~s~t~o~n~e~,~J~r~.~F~1~·s~h~e~~~~R_e_s~e~a~r~c~h~B~i_o_lo~g~i~s~t~~G~S_-~9 __ _ 
jIT·').}llf Title Gr:.lde 

Assistl'nts: (Title and Grade) 

Coll'1borntors: 

Need for Inforrrr:.tion: Research with television in trawl nets has shown that 
the speed of the net over the bottom has a pronounced effect on the 
resultant activities of fish in the cod endo Facilities for holding 
groundfish and for testing their swimming abilities must be devised 
before a quantitative appraisal can be md.e of the effect of tow.i.ng 
speed on mechanism. of escapemento 

Objective: To develop apparatus for measuring swimming speed of groundfish. 

Methorl of Prccr;r:~ur(;: Design and test experimental apparatuJr in laboratory 
or field such as fish wheel, flume, TV rheotaxis cage, etco Test 

Phase 1: fish of various sizes and observe their reactions to experimental 
apparatus. 

Phase 2: 
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Method of Prcccdure: (Crmt1d) 

PhasE 3: 

Estim:,tci C')sts: 

Person'll Services 
Ot ~ler F,z~Jp.ns E: S : 
H~th:;.n frrject 

V .. b .. A3m. & Sere 

L'1o" Tnt'),l 

Regi"n:ol Ofi'ico 
:.T,",-sh~gt(,n Offico 

Tntal 

Recommended Source (,f Funds 

FY 1960 1'''1 1961 

-'-~-~. 8 ._---
----.-- -~,--.-

------ __ ~3 .• 0 ___ . __ 

-~~----
__ ~ ,,,.QL.,,_ 

S-K and Regular 
( S - K, R:::-::;ul ~.r-,--"'C-0n-t~r--:-:'ib'-u-t~(-~,d"",-("'t-c-(,·"')-----

. 
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Rer0lnmended by: 

Crlginator Robert Livingstone, Jr. 

LiVE: st ig:, tinn Chief Robert TAxi Jl~stQn~~ 
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FcC~jonol Dircct0r 1" \~/'--' ~ c"-___ __________ ~~~~-u~----------------~-----
L::"·'lJ.ch Chief 'JJtdt _ 

A rn}rc ved. by: ' 

DC).te 
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