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The prj.ncipal ob j ective of fisher invcs tigatio:-: i to ,-"S i.1 the 
ciGptific lmowledge necessary for the Droper man' ~el,.~!1t of ,L h of tllC 

fishe r ies , so tha.t t '.la maximum harvest consist nt wit·'! th" per pet :l i()1 
of th e, s,tock is secured each yo·r . Tho fisher::;' in c~ti~-.tor ' s part,;,C' -
l arly concerned vrlth lluctuntions in Cl.oun.Jance, their c:., sos .d: eir 
influence u ')on 't~18 :,lield of the fis her: r • One of t~a mo[. t use: 1 tecru ' ­
quos empl ,,~~ d in the collection of scientific dat<::. :;lo..;rL.inin to 
abundance and l i ':'( history 0: e'lch s pecies is th : r ,21GJ.sc ~nd S lC)'"Cq E:nt 
r ecapture of marl~ed fis h . There are t wo r: ·Jncr2.1 !"c:tho.ls of rr }'.< ' n fish 
one' bain o t he amputation of one or more fins of the! :::i.5 and th ... oth r 
bein the attac~l"'nt of t a s t o the; ish . T~lC I)rir1"l.:r: :J1).1.'!10Sl.! 0: bo r. is 
to make pos s ible the identificc.tion of an individu.:l, or a ::-rou) 0 in ­
dividuals at some l uter dat· . The t ec~Jliqu~s em)lo~r(;l ,_r'e .. _or - full;' 
scribed i n subsequent p'1ro.gr aphs· of tl is ):lp .:;r u "j .1' thoq 'l'J'_din;. of 11 thod 

OBJ~CTIVES 

In cases of important mar e fishes t .l:.t are ex'tcndcd OV.r 
taric es of coast lint! or are widelv di tributcd :-'lTl .,~ off-~ or.: b'l..k 

es pecially i mpor tant to know the de:;;ree of ir t::::rdcpende .. 1Ct; 'lct\:e_n he .0_ ­

ulatio"1s of the s e v :rcl areas . Arc the s everal fis -ing -'n (S sU9por 
a sin(7le populntion ' w'\ich distributes i self 1,'liclel:' .::> <..:~ -:.c 1'i5. :"'.~" 
or ie ea 11 locality sup ' ortcd br a sep;;l"'te ~ opul'~tio 1 re'"' "ric ed ~ 
dist ribution to the limits of th:.t arac.. alone ? In 'v:1':; fi.. 'P v C_3 

fis.lin5: in one area mi ;-ht ha Vc! a lGSS s .;rious ..;':f;:;ct upo!" !l 

r epleni"'hment through immigr a tion from oth r ar,..:~s ;·;ou.1_d c c ' in 
an arc, su.ported onl y by a resident ::rnd i 
fishin must r esult in a s G.l : declir e in 
d· Ilger of depIction f t'1...,t st ck . c~ret of inter e 
p u~3.tions I f se ..: ... a1 arec.:.s C:"l be 
thE. seVeral <:~ re.J. - th", ohtainin 
the r. ::t rl-ec indi v:.c~u; Is • 

. .\ 1m .. fle dge of t Q mi r.rra t i on 
is 01 impol' 'U c in 1"(;0"10:. til),: t 
tic 1 rly "r ir tho:; ('~ c of s'" 
th . . 1'';; ig:c~ 'Ling to the s .:! '. i.! ~ "r ~.S . 
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t ion of th e:: youn'" f '.5. . Tho.} •. :. t.ch .r v 0 r t 

r CJ.rir:g period by m:.rki! : ::'. St. ri ·_s of --~z 
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l'he; ffi lrkinf, of fish b:r v -::. r ious "1t::o.n r t:c )dl" ,)O"';C of r c r:i:.g P.. -

f or m:.tion on t hei r migr:. t or y 1;10Vl; ffl0nts h'lQ 'In e rl~r ., rt in c 
of fishc l"{ invC's ti;,:::.t.Lons . COl~t::ti. 1~d in th-J Ii _r ..'lturJ is 11 .... 
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sixteen S1..1C:1 eX~Jcrim0n~ ,s cpnducted ir Scotland ~)etl'vee~1 IG23 a nd 1875 . A 
number of i~lt3thocJ,s of r"B.rkin~; ,ot he r t~an by 1'1.'1 cU t ::' i~l'; ~h'ere t ried , sllch 
as a t t achic,s; cOlJ)eT 0'1' S :,i V8l' , 1ifir:"e t o Var },OilS 1)c" rts 'J f t ha :~ish . ~'_nd 
attaching . ~utta -)ercllc.:. l abel,s' t o the ta:i,l by rUO-'J8i.' r :Ll:~ s . Pr'oba:)l y the 
first or ganized !'l3. l'J':ing ex) e ri!nent l,lnder t he auspices of a i-:;Gvern:,len t 
agency was b~: t he Uni ~ed Sta t es Fis '1 Cormai s sion :in t he years 1872-1875 
on t he salmon of t :le Penobscot. Hiver, 11.;aine . lifr . Charl es G .. Atkins who 
conduc t ed the work used an aluIl~1nuli1 t a g s t alr.ped 'Nit h a s eriul nun})er a nd 
held by a r u'J')e r band sli) iJed over the t ail. '1'his t el:?, was lat er d is,car ded 
i n £,avor of an ahulli nu l".l tag a t t<1.ched t o t he dorsal f i n by means of a 'f i ne 
plat i mlIJl -,I[in;;, . 

r,ihile saliil0n and trout w-ere the first species me_ riced , the met hod vras 
SOOD expanded t o wholly marine sp ecies as we ll. _Uter 1888 a number of 
.8xpe rir.1ohts ',ver e ca rried on wi t h t he pl a ice ,' cod, and other species . These 
.sxl)e ri!llents ',ie r 8 attended vd th suc h s ue ,c ess t ha t , Elarl<: in'~: has been an im­
? ortan t pa rt of ftshe ry r esearcn since t hat date . 

METQODS 
. . . ~ 

Amput~tion :-- Amputat i on of f:illS i s pr acti cable only l.mde r circums t ,i nc es tha t 
_perrni t t he ind i -vidual e:x:~ ni rlClt ion of l a r ge nUl!lbe rs of fis 11 t aken j_~l the 
commerciJ.l c ·tch . SUC~l c,ircuI7lStanc es 9 r eva il in t :18 salmon fis hery whe r e 
each ~ldiviclua l i s count,:: d ar,ld se par~ted accol'din~: t o s~E, c i c:J . · AiJon~; the 
advant.J. ~E:: s, of ar.~)"!.)_tc::..ti on :i,.s th;'_t it cap be s uc cessfui1:/ us ed on s eall 
fish , bot ': be cause -' 0 ,: t he; siF:i)l icity c :~ t he o;JeT 2.tion invol ved , and be ­
cause no .J.llo..,-{.::tr1ce need be ; ",:~de fo r f utur e Gr owth . I t ·i s t 111:3 r e f ore 
espe cially suit _I.blo f or !;~_r1-:ing young salmon ,-,-r'-: ic', le3_ve t~8 s tr2aJa G. t 
s me_ll sizEi JJld 0_1'0 not ag .:li n , se~n :until t '1Gy l' t:b_rn fully gr mm '. Fi n 
amputa tion is r e l 2.tively :U1Gxpens ivG .J_:l d b r G:8 nw.1ix:;TS of ~is :,,! can oe 
ma rked 9Y t1 i s f:'.et: od . Its pr~_nci ,,)al d~s ._dvc:mt2.ZG is t '-!2.t i t i s n~t 
ap:)li cc::.b_Ls t o t :10 idGi1tifj,.c ~"tion Of in6. ividl~,~u fish . 

The essenti a l r c;qui. r cments of t his nic t hod ai'e t h?t 't l-w mar ks used 
mus t not be 0G.s ily du~)lic2.t0d under Th':'. tur3.1 c onditi ons ; and t ha t t hey 
will persist t~r o'-GhOl)_ t tl:,le 1if8 ,of t he fish . To b SS G!)' t 11c c h:.::.nc8 of 
duplication t:--.crDUg;1 t;l\:; r e cover y of fi~ :l l'Bvi ng f i ns h at u hlli y dGloroed 
or mis s i ng it, is t he usual p r 2.ctice' to r emovo t iro or mo~'e fins . To ' 

" ,safeguard agc. j,ns t I' e!Ione r2. tio~\ it is , n~c os s .:lr:· 'th.:::t thc~T , ~e " a,mpltated close 
to , the body , c; -1nce fins ont,T partL:!lly r 6::10ved 'wi ll gr ovr : ou.c,k' i n , a short 
timc . T'l8 fi '-lS mos t fr()qu<mt l~r amputat ed 8.re cO E1;)i,~c_ti ons of ' t he. c: d.i pos 8 , 

dors il l , ~nd vcnt r D.ls thou~;h othlrfins , such ,"!.s th e 211i:rl a nd t he p c;ctor s.ls, 
h,lve a Is 0 been r emoved . Inves t ig :~tors ha vo found t h,".t 2. fl~1t -bladed 

f:j7ng<JrnJ.~1 · clippcr i s t1(; most sati s f a ctoI;'y' ll1s tru;oHent'io r t ~1c oper 2..tion . 

Str ap . t ag :-- The: s tr<:p t :::. g , '.,-ri del y use d fo r ma.rkin g' f. --:.h , is ~\n 2_dapt ? ­
tion of the t 2..g us ed by f ,'lrmer s i n rne"r k ing live:3toc~( . ' it cons ists of Cl 

narrOH U- s h':tp rJd r:lot a l 8 tri~) th.J.t cCl i1 bo clampcd, by m.,::,2. r1S of sp :Jci.:l l 
plie rs , ove r t h ,; cc'.ud2..1 fin o r the , 0p.3rculum of t h3 f ish . Trris t3.gin­
eludes a r c lativ(; l ;;r l 2. r .. so a1'62" of tissu e in its gr.:? sp a-nei for t h.:l t r eas on 
the' loss of t i.lgsthroug h ::;. ,\"[cp.ring- away of the tis sue 'is 60nGrally sillilll. 
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The s ize of tag used varies ac cording to t he s ize of the f i sh t~ . be 
tagged . I'hos e us e d 0 n a dul t sal monar e 2 5/8 inches l ong by .?/1 6, inch 
v'vide . T l~c metal s most corrunonly us ed are monel metal and a lwninuru be cause 
of t h ei r res i stanc e t o c orrosion in bot h f r esh and salt wat er. Le t t e rs in­
di Qa t in D' t he name of t he or ganization conduc tj.ng t he expe r i ment and a 
ser i a l ~umber ' ar e s t 2.!npe d on t he s urf ace . Th:~ s t ag ha s been us ed suc c ess-
f ully on the adu.lts of many spe cies includin g CO(~ J had doc k , s a l mon a nd half~ut . 

Button t a :- The button t ag o f which t her e ar e innwner abl e va r i a t ions is 
t wo disCS-<lt ~ache d by a wire whi ch pass es throu gh 8. hol e i n eac h di s c and 
also t hrou8 '1 the flesh of t he fish . On ma ny s p ec i es t ill.s has pr oven more 
s a tisfa c t or y than t he s tra~) tag , 

.r.. great varie t y o f E1£lt erial has be en util i zed in its cons truction ,. 
;'!"!-te n metal bU'stons are u sed t hey mus t be of non - cor r osive mate r i a l s uch as 
monel , :11umin11m, or s i lver . ~., on -met allic substanc es s uch as ebonit e or 
bone have f r equentl;r been us ed . 'I.':'ese have be en super seded i n recent y e3.r s 
by pl astic be c .c'.usi3 of i ts dur a bil :i,.ty , l i gh t Yfe i ght, and l ow co s t . The 
pl as ti c buttons are usu.J.lly i n brigh t colors s o th3.t t hey may b e s een 
e ·3.8 ily . The '~in or Tfire hol d ing the t wo t oget her mus t be nOll- corros ive 
and suffic i ent ly pl i able EO tha t Jt can easil J be l ooped i n at t a ching the 
t3.g . Nic1ce l ilnd silv cr h 'lve proved lnt')s t s at i s f ac tor y for t hi s purpose . 

One but t on us ual l y i:; ~? ta.mp8 d wi t h a s e r:l. i3.l n1.1Jilb e r and le tters r e ­
presenting t he or ga liz ntioll u3 ing t he t ng , while t he other button usually 
bears a revmr d no Gi c e 2~ld insc·ruc tions f or r et un1 . nl':' l~".. t t el' i s a 
nec essar y :tea t ure of t :ns t ag par t i cul.::;, r l y f or peopl e unfami l i a r with a 
t :.:..e;ging p rogr arn • 

There a r e sever ::, l s uit..'3.b l e posit:Lons for a t t ac rU1l8n t of but t on t a gs t o 
t he body . They are c us t oI13.r :U y i n 5e r t ed on t he gj_ll cover, ~n t he back j us t 
bel . w the d(")rsal fin , or i n t he f l eshy p orti on o .'i' t he t a il . It i s ve r y 
important t hat t he tag l)e attached l oosel y t o allOlJ'T for gr owth. A gr ea t 
many spcci ,,!s hav e 'Jee n IP..2. rked wlth t he but t~ t ype t ag , bot h in this 
country and 3.br oad . Spec i es s o marked i nc l ude c od, hake , s a lmon and many 
of 'Che flatfish . 

Inter nal t o.g ;-- A. COll~.'u'at ively r ecen t de vel opment :in the t echni qu e o f mark­
in is t he us e of t he :Lntern~ll t 3.g , It was conce ived and de vel oped by 
fishe r y bi lll l . ?';ists of t his Service . It c ons is t s of a sm3. l 1 s t rj_p of l? l astic 
() r met.J.l , i1C!.ving r ounded ends , liv~1ich i s i ns e r t ed into t he body cavity of 
the fish , next t o t he i ntestine . I t has proven ver :)" usef u l in spe ci a l ca s es 
pe. rt i cularly \Jher e th0r' is a hi gll l oss o f ex t er n,]. 1 t :'.. gs . 

The pb s t ic t aG , 'I!hic h or dinarily is of a '~)r ight co l or, bear s i ns t r uc­
t ions for r t' t '.lI'l1 o~". om} s i de :lnd a seri al nunbe r on t he ct he r . Dimens i ons 
of the t ag v 'C.r:.- , but in (;e1'1er.J.1 it is desir able t o usc as l a r ge a t .:.tg as 
can be tole t' '.ted ):;~ t~'1 8 fis h i n c)l~der t h3. t i t ·In,,:.~r be i:S c ons picu ouG as 
possible . I n t he t ilggh"1[; of a.nall - mouth b l nc1, b.::.s s ::1. t a e; 9 /16 inch long, 
3/16 inch Wid..; and 20/1000 i nch thick hns been used , ",·rhil e a t a g as l a r ge 
as 1 5/8 inch· s lon ?!; and 1/4 i nc h wide has 1)een used in rrn rkin e weakfish . 
Th", t a is inserted into the body ce.vitr t hr cu[Sh a s y.lc::.ll incis i on jus t 
anter i or and dor sal to the v ent . Ver :" l i t tl e mort.:1.1 ity has a t t ended the 
t aggin per"tion aven riti1 suc h de l ica te fish a s s l-nd o ... nd y oune weakfis h . 
The 'r10 nd heals quickl~r , the t ag us ually be comes surr ounded by n t hi n t r ans ­
par nt membr ane of conne ctive t issu e and the f is h app enr s t o be enti rel y 



) 
nor~~l within a we ek . 

The :Jrincip3.l a dvant .:.ges of t he p l o.s t iC i nter nal t ag is its applica ­
bilit y t o y oung fis h, t he l ov, mortal ity a t tendinG i l"'..s erti on , J.nd t he ap­
par ent compl ete normality of t agged fi sh after r e c over y froril the ope r a ­
tion . The l att er i s CL'1 iIlli)Or t :mt consid er l ti,; n in fresh wnter wo r k wher e 
the pr esence of an open :.fo und, such as is inevi t o.ol e Vii t h exter nal t ags , 
is a constant sourc e of d<"ln;;;cr :('r om ~nfe ction . 

A disadvanta e of t 1lis me thod is th2. t i t is onl y suit2.ble for use on 
spec ies that ar e cl e::.::med and dressed before mo.rketl.."1s and :.?r;e subj ect tc 
individua l exami n ,'o:.tion . h i t h commercial marine fishes the tag frequently 
is not det ected tL'1ti l the f is h has r eache d the r e tail mo.r, :et or t he 
ultimJ.t e consumer , and in which c a se i t is ex t r e:nely di f ficult t o de t er mine 
the d3. te a nd lo ca lity of r e ce,pture . 

The r:J.etal inter::1a l t ag , exc ep t f or composi t i oD a nd f.'i':t hod of r e c overy , 
i s siInilar in arJ?licati on .:.l.nd appearanc e t o the pl .::.sti c t ~~.c; just described . 
The i nt er na l metJ.l t J.g nOVi us ed f or t he A.laslc~ herri'.lg is 2.p jJroxi ma t el;y 
12 / 16 inch long , 5/ 3 2 inc h 1,I.iide , an d 1/16 in ch thi cl~ . , 

The me t d. l l..'1te r no.l t o.g i s ' 'us ed pr i m2.rily on SUC ~l m::.r ine fi she s as 
herr ing , p i l ch::L rd , and menhaden w'1i ch a r e co.ught in enormous quanti tie s 
and us ed a lmos t entirol:r fo r r eduction int o neal an d oil. Ext er n2.1 t c:.gs 
have not pr oven satisfa c t ory on t hese sp:;ci es s i nce t~1e t .:.gs do not remain 
per manently a t t a che d tl'l the del i ca t e structur e of t he: f i s h. F',lr t he rmore, the 
met hod of handling l a r ge Jni.1SSeS of fi sh pr ev Grl t s i n :h v i du o.l i ly pection . In 
these fisher i es it -ins n cces s :-~ry to dcv .:::: lop Spe c,;.&l i!lot hods of re cov~ry an d 
e l e ctro- magnets are n OVi used to r ecov<.. r t he t a gs l'r olr, the conveyor lines of 
the r eduction pl ants . 'l'his me t hod r equ. ires th:::.t t he t :lg h·'w c l!lagn.:; tic . 
pr ope r ties , and both nickel a nd s t eel h2.ve been used . Steel is more c ornmon ­
l y employed, howeve r, s ir..ce it mee t s t hi s r e C;,uirem8Dt better . No s i gnifi cant 
rus ting o f steel t ags has b een f ound to occ ur vi'it!:l in t he b oo:" of tho fish . 

Re cove r y by means of el e ctro- Ino.gnet s 112.s t he dis a dvant ilge t h2. t i t do es 
not per mit exac t a l loea tion of the t ag as t o a r ea and time of r e c over y . This 
sit uation aris es fro m the f a ct t ha t ca tche s of s eve r nJ. ves sels are empti e d 
into c omi11nn storage tanks, c:lnd from the f act thJ. t t ags n r e s omet ime s delayed 
i n t heir passa€e t hrough the mnchin8r y of t h e pl c::t.r1t . 

This difficulty of aSSigning r ec over ed t :',gs t o the ir proper area h2:8 
be en lar ge l y el iminnted by the dev'elopll:en t o f t ho e l cctronic t ag de t ecting 
device \vhich de t ect individu·3.1s carry i ng met al t o.gs a.s U 1G: r o.re bei ng trans ­
f erred fro m thG fishing vesse l to t hc; stor 2..ge t anks . T:1(; )e rf2c t ion of t he 
el ect r onic t ag - de t 0ctor 11-3.s mn.t e ri;-,l l y i n cre·1.s ed t ~1e US81uJ Df; SS of t:h(~ : 
i nter na l rr.e t J.l t a g in mar k ing experiments f 
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