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"We ue Aer'IDD wltb tbe aatuzee ~ a apecfelly 

~~kaN.e tip8Ciea." 

Galaa PUalaa 5ecUndua 

(PllDy tba Blder) A.D. 23•79 



Tlala u.eas.a- 1»aeed oa tile z-lta ~a •- ~_.. 

atadp fd tbe lt~l• tuaa d c•••eptl• -.... ru .,....., .. 
- .._ ........ la 110 ..... tlae ...... _ fd tJae Deput

_, ~aiel._, •••lal ualWS'alt' ~ ~ ... , .... 

U. ltllldla _. .... ,..__. Ia tuaa 0'6 Ita .-pbelog;r, 

t-a:e, ... _..latl• o~au .. tezla•l .. , tile latW I!!

pula- wltla • ..._ ueaa d t1ae AtlaDtlo aad Pa&Ulo. 

'1M 1Ue JalateQ fd t1ae _._. AtlaDtle 1»1.-s.a -

cteaalW la ••latl• te ita dlatd ... tl_, ~eedlag llipatl_, 

eolloollq ..-...t .... Uld aepa .... tl-. Tile t!IIPN'taa• o.t a 

ealtpaelae•alwe ._Sat~.,...__- 1 11aaa1Md. ~~·· 

aaal~ela wu .. _ted aa a ••·•• ~ - cleteadaatl-. 

fte .... ~~~ aad _,_., lDt••nlatl•a .. lpa _.. •••P'Ited 

~~ 11, 12 ... 1• ~ old bl•~la~ U. age poap• ~ed----t!!• 

aatl:r pa-t ila lledoaadl&DCI watae. St•eeJa -•••• ..,.,. 

aaal~aed .... tatatlwel~ aad .-alltatl .. l~. Rela~ atadl., 

lao1'041ecl tllle aaal~ala ~ at:-•oll pawult• &lid tile detea

ataatl• o1 tile aajO&' ~-dl .. palod(a). 1'be -&kopapble 

aDd -teo:ol09ioal ooacU tl•• .-..aleat ~lag tbe ~labiag 

-• .._. coaaldexecl lD aelat:ioa to blu~l.D belaa•la.&&', 

cllet~rlbat!OD e.Dc! c=tcb saGGeaa. Netiaoda -.re augg~aeted to 

p:aoecllct tile t:t.a. ~ ~zlval fd tbe bla~la lD CoDoeptlOD 

aa,. -d tbe total aDDUal catcll. A log•elaeet waa pzepu-ed 

apecl~l~llp ~0:1' tlae blu~l.D epo:aot-~labeQt o~ ccmceptlOD 

sa,., to ea1;la~,. both blo1ogica1 aDd cQ8Wada1 arequic~ta. 
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XN'IROOti:TION 

a taplc ~ ecleatl1!c, 11~ and caliuuy lnter•t ~r -.11)' cen

ttrd.•• 1be euU..t ~ace to a atac~y ~ 8G8 aad gnwtb o~ 
. 

'tala baa been traced to obeaEvation by Gre.k ~f.ebe:men about 2000 

)Mara ago, and~ f.n #.ri.atotl•'• "Hf..t~a AJdaalt .. " (BIIU, 

1964). Pl!Dy, !n tile ~lnt ceutaa:y A.D., etaW. that the .altitude 

~ blueftn wbl.cb ..e 'tile fteet fd Al4!111ra!!!!e 0!! == e~1on •as so 

.... tbat oDJ.y by advaDctng in ba~ Une was lt able to cat ita 

~ thmagb the achoo1 (Mawbny, L., in P1abtng the Atlantic by 

Farrl.ngtcm, s.K., Jr., 1949). '!he ~!at Jmowu ~kery book, 

that ot Aplc!ua (~f.ret century A.D.) ~~ ho" ~ ~k tuna :ln 

iwperlal na.an atylea Bake it and eevar it with berbe11 o1'd.one, 

viaepar • honey and "U~n", the 1a tter made of emall ~ish 

In the 20th century (A.D.), ~ world tunA tieheries (Tw1o.•• 

!lon11:oa and Sklpjacke) are rapidly expanding and eince 19.('5 have 

a,Of)~tely doubled ~)' decade1 with s~ 1,045,000 me'b':lc to01a 

be~ landed In 1962 (McKan:de, 1965). '!'hie quantity !41 leas 'than 

3% of the \'ICrld total catch of fish, which "'::ls nearly 461 0001000 

t'lQtric tons (live weight) in 1963 (FJ.\0 Yearbook c£ Fishery smttso 

'tunas are one of 'the moa't valuable grc~s o£ t'ie11h caught. Ch.a~'man 

(1962) hae ':')~ed!etod 'that the worlc tune eateb will re.:"le.'l about 



1,500,000 metric tons in 1970. To acbleve 'this figure, 110\'1 or 

partially devel~ taDa ~. such a& tboae ia the North 

•:Jeot AtlanUc, !11181: be developed because 8al8 exisUi19 tuna 

;t!sher!ea have al.ready t!IXIC<8aded or are cloag to 'tbeJ.r •xtma 

sustainable yield (McKeado, 1965). Daring the period of 1954 

1r:» 19631 'tbe blucdln CCIIIpriaed 1o.m; ~ the world landinga o£ 

tuna ('nlau 1 Bon!W. aDd Sld.pjac1cs) 1 with annual. cat~ exc•d

lng 1001000 .. trl.e toll8 •11108 1960 (!'AO Y=-.-1::-..:- 0:: Fi~)' 

StaUsUca1 19631 Vol. 161 RoM, 1964). 

1M ~1 t\IDa c:a~ (lldnly b11111t'ln) o~ the Cenad!an 

Atlantic PftN!neas is CCIII•raUva1y eaall, wf.til lancl!nga in tbe 

1953-1962 period varying ~rom 40-100 D8trlc tone armually (FAO 

YeadJook ~ P'l8bery Stad.atlca1 1963, Vol. 161 ~. 1964). 

?rac't!cally all COBDereial t':lsh!D!J ;tor blucfin on the Canadian 

trap& (aedx'agues), barpocna and lono lil1QS are caJDOnly U88d. 

'1be convere!on o~ tlle aw~!ah :t!ahery frc:n barpoona to longlinea 

in 1962 lncreeaed the incidental catch ~ 'tUna. In 1963 and 1964 

the lanlUngs of bluet'in increased ra!ll.dly 'to 310 ond S6S metric 

tons res?Qet!vely, mainly as a resu.t't o~ tbe introduction o£ t"<;o 

ninety foot 1.:nu~se seiners (Blue ~~ater and Green i ;:aw.:) ~,~ o~ra't ... 

S.ng £-rom Campobello, i ~e-a r~:un~n·;ic-.J.: (!-ramre, Loz.ano, i~otlrl.gue~~· 

r:ocla ane T:lews, 1966 nnd Ttbbo, 1967). ~r a detailed mview of 

't..l-tc ::orth ~·:est l\tlant i c tun.as , bordtos s ne their .fi s.;."'£cry:;, sec 

···--· ~ 
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McKeDde (1965). 

ID ..soitf.ca to OOC:.!mrl 

ltl ~ iacneaiDg ecaado val•. Accozdlug -eo Laale McNbny 

(qaoted lD FafttDgtoD, s.K., .Jr., 1M9t204), 68 ~laancial gain 

dadwd ~ tbe ~on o:t uae ftablag bu pmbablv a gnsat.er 

dietdlluUoa ~ a o mlty 'tbaD tbat dedwd ~~ purely 

~ apenUoae. In the Mariti_, bl~in epon ~!8bed• 

Nova SCotia, bat 14 pud~ naa.a ie ~ SOldier'• Rip o~ 

t~. '1he ~lot o<L -.a.v IDtellaUODal QJp MatcbM wae bald 

tbue 1D 1937 between ._ • . npnMDt!ng tbe BdUah Bapire aDd 

tbe Uldted statee aDd wu a nggJ"r event mrtil 1958. In later 

~ U. luge b1aat'ln ~ to bave IJICINd to otbar an&Q • 

notably Oc:mcepUon nay, Nowt'Otmdla,., (F.lguzo I). In 1956• tbe 

ami engaged expvA'ieac:ed rova saoUaa guides in an afton to de• 

valcp bluef'in ~f.llbing aa a sporting atUecUon. "!be aucceaa ~Jf 

tbia veatw:e f.e c1aarly ~~the catcb a'tatlattca 

C~ t) and tho fteet o~ tblrty prlva'tely owned 'tW1a char

ter boats \;hf.ch t'isbod Conception Bay in 196'7. eonavlata BDy 

aJ.X1 !n particular Notre Daoo Day Me also proving to 'be sw:ecos

!'-al fishing areas. Namcrous Na't1o~1 o.nd club 'tournw:scmts which 

a'ttrac't t:b.c v.orld •s moe~ experienced ~ sea anglers, are held 

a..-·mualJ.y in O:>ncer>tion ll:ly. 1'be v!cc-pres!dent of tile i-ev~ounc:l• 

land ~ t:saoc!n.Uon, r-.1!:. E. ., H.U.lya:d I) \';as selected os a cenbor 
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~ tbe Ca'*'t•n aatlo•l ~ wblch CQIIpWt.tld in the 1967 Inter

aad.cx-.1 QJp Ma'tleb (n •t:abUehlld af.Doe 1965) be1d at ~t. 

'1'be P&'odnctaJ Qlrve&& at~ NlltdOUDdlaad baa ot~end 1000 do11an 

~~ a 'tiiDa .S.gblzag 1000 poumkt or lliiOZCiit. To date tbe nazd baa 

aot beeD cl•t sd a1'tbaagb bl..tln o~ tbat alaa are aadaabtedlv 

pnMD't l.D ~aqndJand wa'&en dUdDo tbe ~ieblng .. uco (llid• 

.JaDe to ldd..n..~) • A DOte l.D -- ~tern ~ 0~ Aaguat 31, 

1917, !a f4 lD"t~DMtl 

"Y•tazt1a,v • wen abolm put ot a 1000 pGQDd tuDe 
c:aagbt b.J A.B. ~ a-& Bon• Bay aa nponed in 
~ J.u• week's '-•· *• ~ Ia tD be e»o
gr.Uil.atled oa Ide eatapdse lD 'lbe latmdacdOD 
f4 t:hla.., aport on tM _. coaat t4 NetdaundJ•nd." 

"'aJ: cauta1 •tan abolmd vi~ tbe eJ.aalw tala 
aDd - -- t'nqaertly 1IOIId8nd ... aacb aqata-
lta apart 11blcb ~ &6ozd bad DO't t.eD pnvloaaly 
pardcipated ln by acaa o£ ow lac:al ~ vlalUDg 
spozta•n•" 

augaratad :ln 1V65 by tbe DaparCIIIeDt o~ Blology of the MaloJ:lal 

UDlveralty ~ Naw~nnd'end• and with~ financial support o£ tau 

Deputment ~ &:onaadc Developii&)Dt, ~ncia1 Goverraen't of 

r:,m,eoumlencJ. 1bQ projec-t was rev18GC1 and cona1duab1y expanded 

in 1966 by the author, under the sup&~rdaion of Dr. C.,l·J. .Andre...rs, 
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poin~t cona:lde~abl)' ai&ld 1be collection o~ data aDd C. 

aec::eaaa&')' Uelec- wi tb msmbfta cd tM Naw~CMUKU.and TilDa JPlald.ag 

AaaociaUon. All.,~ aad ~U.o aaaaa tzata aad 

.-ta-n_.. o~ •cb bl•~lD after ita ~~ldal weigblng-!n 

on tbll wbu:t aad -.cb waa tagged It!!!: later ~leadeD. JS1ood 

auplea wuw tu.D wbeD nqat.nd. 

~na whS.cb a peat deal o~ valuable data wae obtained,..-. 
coUeated t'n. tbe boat ar.a aa ...,_Jarly u poaalblee CI.WiOM 

dlacnpeaol- went z«la~ cladfted lD aa•llltaU.. wltla 

tile nlavant cnw. on ta.. c :llletlon o:L the da)''a openUona, 

tile cetcb- •Uec~- U1lak aad tnaaponed to AJ:otlc 

Flabu"lea L'td. 1 ~ Dildo, Trinlt)' - or to BldgDoda Ltd., o~ 

Petty Ha1'boar. Ia -•t iaataacea, tbe ata.ac:b, goade aad a 

wnebra ~each ~lab (ldeDU.tled by 'the tag au-chad at Long 

and Jcapt ln cold atonge. "Diaae ~1M• .. n coUeoted bv tbe 

author and preserved ln 5-l«m ~malin w1 'tb1n a plaaUc lined 

10 f't. x 4 ~'t. x s ~t. wat.~-proo.tad box. 

Hydrographic surveys ol OODceptlon Say were made on two 

cbnrtcared in•Ghora llsh1ng waaels. In addi t!e!l8 ~tar tempaxo 

eorrQlat000 wbere posaib1ee witb th:a pres~ oz: abGeuce o£ 

blue~!n ~ tt'~i2: behariowr o 



SBCT'ION I 

DBSCRIPTION 

1he blw.fta baa a :l'oa.a't0 COIIpleWJ.y ac:aled, t'aaUcma body 

~oDe ~oanh to oae dxtb- deep aa it ia long (PiggEe 3). 

F%aa tbe eboulda" :l'egicm, adlad by a conelet fd laz'ge ecalea, 

'tedO&"ly to a alatat. aaadal ~aole wblcb beua a at:&'Oag ll8dlaD 

loDgttadl•l ... 1 on .s.-. aide. 11le tdaDgD1a:&' ftnt donal 

tiD, o""-oa•d ol 13 • 14 8pt.a, tape:&'a bac:Jcwuda IRa 'the ~int 

apiaa. 1'b8 poatle:&'lOI' la:&'gin la allgbUy concave aad la alaoat 

conftaaDt with the MCODd donal ~ln. 'lbe second donal ~in 

(about 13 :l'aya) and aaa1 1'ln (12 nya) wbicb an aildl,ar in a!)-

polnt:ecl apleea. ~e ue uauaUy 9 OJ: 10 do&-ea1 flnleta and o 

OK' 9 anal flnleta. 1bo luaata cauda1 tin ia lnftedble with 

abaJ:p1y polntacl lobea. 1be acbd.tar-abaped pectoral fins 8Z'Q 

inserted a~'telv leval with the oyas. 'lbe pelvic t'ine ore 

o€ moderate size aad a:l'e inaerted belC\v thQ poctoml origin. "l'W:l 

pectoral. ooo J:»>lvic fitW can oo fiattonoo into shcllla.:J deprcs .. 
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FIGURE 3 
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'1be b1-u!:ln, the largest membor of the 1'eal1y Sccabrldae, la 

conalderad 'to reach a naxtwe weight: o1' 1600 .,ounda (Bigelow and 

SChroeder, 1953) to 2000 pounde (McJ(Gnzle, 1965). 'lhe probable 

leDg'th at: t:b!a ,oga!ght: would be 14 t'aet ( 4-"7 em) and 'tile age 20 

yeare or more. 

1be aoet ea1110n ei~ in tbe western i·4rth J\t;lnntie (Mc!:cru:le, 

1965: ttbbo, 1967) , and apecl~lcally in 'the ;~1'oundland area • a-~ 

4()().60(') pounda ("oiant:a") and 50-150 pounds ("jaapers"). However, 

all ot:ber weight catagorlea have been cnaght or observed in 

Conception Be.y 1 axce;»t tba wry young {leas than SO pound&). 

Slo:e the introduction of bluafin sport fishing in Q>ncep

tion Boy in 1956, the maximum and l'.linii!W1m ifldividW\l cnt:ch 

weight& have beon as indicnted in T:!blo I. 

Table I 

The r.teximnm and r·'linlmum Catch uetsJ!l;ts 1 ConeepUon Bay, 1956-66 

Lightest 
~ HQavies't (pou+1d&) (powxl&) 

1956 765 (~~iciol norld reco~ for 1956) 620 

1.957 n-71 (1.·Jorl.d record :for l9!Jl) 502 

l9SB 797 <~··ozld S:GCO:!!d f'o:r 1953 ) ~9 

l 959 7~7 2! 0 

3.960 7GG 274 

8.JL3 72 

72~ 395 

l963 0C6 363 



The MaxilaB and P.lin:I.Jma Clltcb t-.l!tlpbta, Coneeptlon Bay, 1956-66 

naar -
1964 

1965 

1966 

Haavleat <pound•) 

'790 

'732 

725 3!6 

takaa OD rod aJid ~. 

weigbed vn pea..,• aad- ca1lglat ia st. A1111'• Ba71 Nova ~tia 

GD sept a_._ ., 19.10, Ia tbia GaWgDI:~ o:t -- :fialdag tbe ..x.l• 

- bnaldDg atnia o:t t1ae ftablag 1lae le 130 pAnde1 aa atlpg-

1ailad by tbe IatU•UoaaJ. GaM Pia A .. oclaUon. 

AccozdiDg • ... epapa: npoz'ta, a 1600 poaad bl•:tln waa 

baEpOODed la tbe 0111:t fd ~. Maiae~ (Crane, 1936). sella 

(1931) ~· to a taDa ~ cboat 1500 poanda wbicb was appareatl.y 

caught o:f:t ~unpaaett Pier, Abode leland, In tbe late 19tb can-

sana (1932, ••t.:t that ln tba ~~ ternnean tbe blue!ia 

reaches a welgbt o:t 380 pounds, bat wdgbta aa blgh o• 1.595 pounda 

bave been~ !n 'the ~~:5 M:=!!t=r.:a==m (HQW~, 193S)p 

and AeyQ12 nmi A$: (1957) ~ 1to a 924 pcUDd ~Drul la~ a-t 

Ie~I'Umlio ~0 in~ westQirn ~~~~u~-J.an a~ og~ tho 

Calaf'Qn-ni.o coae~, blu.et'in a~ lr~z~edi.y o t'!:'.nUClr (Sige~ ~ 



Colour 

'Die t'ollowlng description o£ the colour ot' tba bluet'in 1• 

baaed on accowrta by r-&cbola (1922 )J Bigelow and sebJ:oeder (19SS); 

aareabaaa (1936); Crane (1936)1 Matber III (1959); Tlewa (1962): 

McKenzie (1965)1 Tlbbo (196?) and on the author'• obeervatlona. 

It la ratbu' 110re ~ an apprmd•tion aa tb8 colauratlOD ~ tba 

blaeftn vad.ea caadderably aad tbll hues are ot'ten ,.ry aabtle. 

Body: 1'be adult living bluetln ia doraaUy a du~ •tallic 

blue witb a green..grey abeen. 1be cbeeke are silvery and tba sides 

below tbe 1ateEa1 line are eilveey-grey, merging into a \Vbite belly. 

In small lndlviduale there are conapicuoua wh! ta vertical bars 

and apot& along the aida • ~e gradually diaappear wl th ege. 

Fin& : 'l'be f'lrat and second dorsal t'ins are grey-black; the -
nnd ventral f'ina are groy-blaclt above and silvery-grey below; the 

anal :fin ia silvery..grey and tho caadnl. t'in ia dark grey ... blua. 

"111e colours f'ade and change rapidly after death and exposure 

'to nir. In aciclf.Uon• "the d~th that s tuna hall been inhabiting 

infiuencas the colour. Ehrcnbawn (192~) and t .rona (1959) sugges-t 

'C:?.on. 



Traulent vertical bare observed on recently caagbt eoutbarn 

bl~lD 'lbuDnua -.cco&l, (servant)', 1956), •Y baw baeD 1nlUa· 

ted by food atfwdl (MagD1180n, 1962 ). 

In addi Uon to colour, the following eaally obeerved cbarac

teriat1ca eze peculiar to I• tlmma! and may be aHd to ldantll'y 

tbe apecluz 

1. 1ba pectoral ~in te aborwzo than In any othazo tuna, 

and only exte..S. to tbe poatedozo margin of tbe 

~lret doJ:'Bal. 

2. l'be poatadozo ~~argin of t!Y4 first dorsal i• only 

slightly concave ln c:::omparlson to the other tuna 

8p0C!eeo 

3. 'l1le \Aan~ is round in contrast to the oval vent of 

the Blgeye· ('Dmnnua obeau.) and the Yellowfin 

( 1bunnus albaca%ee) • 

4. 'l'he fi:zrst gill arch haG a totoJ. o£ 31•43 gill 

rai:orcrJ tho highest m!!llber crn:ountered in 'Cltc 
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As well aa the•• cbarac~latica, other laa apparent dia• 

tlnguiabing :featuna an dlacuaaed by l~1:aon (1962) and Glbbe 

and Q)11e1:'ta (1966). 



SSCTION II 

SYSTEMATICS AND l'Dml'C:UlTURE 

11le moat recent eyata.Ue interpretation of the euprageneric 

rele. Uonebip of tunu and meckenl-U.ke flabea by GJ.bb. ond Collette 

(1966) plccea all cd thaee ~lahea in the family ScaDbridaa, hence 

aubatantiat!no the vlewe of Rttgan (1909), starke (1910), Fra .. r

Bnnner (1950) aDd C4lletw aDd Glbba (1962 ). Al.ternaUve lnter

pretaUone have been propoaed by Klablnouye (1915, 1917, 1923). 

Takabaehl (1924, 1926) and Berg (1955). 

h'itb!n the t'ald.ly seaalbrldee two subj!amiliea ere tentatively 

recognl•ed (<:"4llette and G!bbs, 1962:1): 

".... 'the GaatezochlemaUnao (which may perhaps have to 
be split o~f as a separate £emily) and tba scombrinae • 
.-~!.thin ~ 1.Att~ t!=:e c:e "t".;o :ua.]u4" group• of genera, 
the more ~rbaf.Uve ones (~r to Aca~thocyt:ium) wh:f.cll 
lack a bony caudal kael and ve a cam notch anci the 
mora advanced (~•arda to 'Dlunra18) which have a bony 
caUdal keel and a a caudal notcb.. Both tbeee groups 
can be furtbar epli 't into smaller groups of genera: 
ScaDber (about two apecles) and nastxelllqer (one or two 
I.Jl')QCiea ) ; SCollberaaoru (nine to ?liteen species) and 
the mono~Ytac Grauaator~ and Acantboc~um; Gymno
e.nzda (one or two :~ntl t.'le mono-type Orcweais; 
saran (~'JO to £iva species ) ; Auxia (probably 'two species ) ; 
Eutbwus ('two to £ive et)Oeies); and the monotypic 
f.llo~hurmus t and "ihunnus (c:l.x species) n 0 

variously ap;;>lioo to the oeoon nominal spec::I.os (Table 2 ) in ~he 
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Table 2 The SenD Noainal Specie• 1D the Genua Thmmua 

1. Thumaua ChYI!Ilua 

2. ThUDDU8 alalunaa (Geno Jordan) 

3. t'hUDDua obeaua (ParathUDDua) 

4. ThUDDWJ albacarea (NeothUDDU8 
KiahiDouye) 

s. thunnua atl.anticua 

6. ThWUlua tO!l&.lol (IUahinoella 
Jo~dan and Hubba) 

7. Thuunua aaccoyii 

the bluefin tUD&I C08110politan. 

the alb•core tunaa coa.opolitan. 

the bigeye tuna: cosmopolitan. 

the yellowfin tuna: cosmopolitan. 

the blackfin tuna: veateru Atlantic. 

the long tail tuna: ludo-wu tam 
Pacifico 

the aoutheru blue fin tUD& z South 
Pacific and Indian Oceana and 
north wea t AWl t~alia. 

Othe~ autho~• recogniae alternative genera or subgenera (in 

parenthesea above) on the basis of meristic and/or aorpbological 

coneiderationa (Jordan and Evermann, 1926; Godsil and Byers, 1944; 

Godail, 1954; Fraser-Brunner, 1950; Rivas, 1961). However, accord-

ing to Rivas (1951), deSylva (1955)p Iwai; NakamY~e and ~tsubara 

(1965) and Bibbs and Collette (1966), the subdivision of Thunnus 

into genera or subgenera is an arbitrary matter and also obscures 

the close relationship among the species. 

In relation to species interpretation, Ginsberg (1953) and 

Godsil and Holmberg (1950) propose that the various bluefin (Thunnus 

thynnue) populations should be differentiated at tho specific level: 

Thunnus tbynnua, enntern Atlantic; :!!ill!T~ eacundodoraalia (Storer)o 

western Atlantic; Tbunnus saliens (Jordan and Evcrmann), eaotern 



Paei~lc; 'lhW1DU8 maccoS! (Oastalnau), Auatralinn blue.fin. Servan'ty 

(1956) dl•gnu and suggaett. that bluafln coapriae a:lx laola'ted 

populat.ions within a alngle ~rld wlclG apecioa. joD88 and Sil.as 

(1960) and Collette and Gibba (1962) agree with tbia interpreta• 

tion but propose that a diatinctlon bo mac:ka betv.'88n an Atlnntic 

eub8pecies ( '!hunnua thynnua thY!l9!1!) and an Indo·Pecit'ic aub

apecieG (l't»ID!"'ooa thY9!!1! orientalia). Howovex • Glbba and C..Olletta 

(1966) recogni:zo.e (:reluctantly) 'lb~~ •ccoyll aa a aeparate 

epeciea baaed on tbe poal tion of the flrat ventrally directaci 

parapcph)"'ti& (on the 9~ vertebra in 'lbunraas maccow. "6 oppo&ed 

to tbe loth in lh•m!JIJa !lwnr!la) and tbe colour of the fl.eshy caudal 

keele (yellow in 'lbuniJWI maccoyi.i • dnrk. in Thwmus thynnus). 

'.vitb:i.n the Atlantic a~ea blue.fin o~ the eastern nnd 

western A'tlantic possess minor meristic ait'.ferences and probably 

repr<iiei":ii't Uietinc·' brefiding populations at the rucial or subspeci

xic level (1~•.1as 1 19S4b). r.mthcr is in agre~n't nnd states that., 

two areas (;·:QStQrn and Bas 'tern ~~ tlnntic ) have £ailed to ahow sig

nificant dit'~erence!l or co::l;Jlet:e ainilari ty" e (Nather I I I 11 1962b: 8). 

VC:('t;Cbrato. 
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Gnatboetomata 

:-'iecea 

Oeteicb~ 

Tal eo. tel 

PerCCIIID~da 

scoabzoidaa 

Scc:Dbridee 

'lbmuaaa SOU'tb, 1845 

Tbunma !!wnn!! (L!nnaeua), 1758 

'.ftmnmla thl'f!'!U! thY!!I!!! 

For a cie'taf.lod survey o~ this GUbject SQe Gibbe and Oolle'tte (1966). 

Meritt!c Ola-~rs 

Gibba QIX! ColletU1 (1966) mUDd the nmbcr of giU rakers to 

be tbc only oer:!.o'tic ~ter va1unb1e in ~>a!:'at!~ ~ee of 

JhV.dUlUS. 1'ho 'lbwmu& 'tbY!!!!!!-e!SCSz!i ~lex bas the grentas't 

1'liJlilber o£ gill rakers in the gom.ss (31-43 ), and i'ts three members 

can be clistinguished by their~ nnd ~~ respectively: A'tlantic 

30.9 (39):, r>aci:f!c 35.9 (SS):, 'lhu..-mus mccoY?.i 3:3.7 (34). 

The author COWl'tod the .first orch gill rol~crs o£ 150 ug!Gn~" 

blUGfin cau..~~~ in Concc~Uon Ooy. '!0 !'ocil:1:e~tc '€:11o cou."'l~ ::1 '2 l:oo 



Table 3 

'Oee!J: Gil! Rak!J: Co1IDta (~Side) I.Dwer GlU Raker Q)uata (Lef't Side) 

No. of' GiU ~r hon.e• No. o£ GlU otber l·:o~:lcazoa• 
bGS't AtlanUc Ralc!p firi AiJ!IliiC Aldbor Ralaar! f\Utbor 

9 1 - 2! ... -
10 3 - 22 - -
u 7 s 23 - 2 

12 so 27 24 26 7 

13 130 72 25 78 56 

14 ss 44 26 98 57 

15 7 2 27 43 26 

16 - - 28 s 2 - - - - - -
n a 2.5:3 n=lSO n = 253 n c 150 

x c 12.97 ~ = 13.07 :t c 25.72 x = 25.69 

i) Crane, 1936; Rivas, 1955; t·1ather, 1959; Ha'ther, 1959 counts by 
Dr. R. H. Gibbs, Jr. , et al 



Table 4 

Noz ot g&g \'.-.t1 wz AUthDZ' 
Raken AJ;i'i""n!ic Co!JCQDUOD BaY 

34 3 - 1 

35 2 4 1 

36 12 0 4 

37 32 40 16 
30 63 as 43 

£9 102 lOS 44 

40 40 74 23 

41 29 36 16 

42 4 7 ., .., 

~ 1 4 -- - - -
n c 268 !l e 300 u c: 150 
x a 20.a it c £8.9 X c 38.76 

l Gibbs and Collet to, original data; G.i.llShurg, 1953; ~s:t1 
and i!olrherg, 19.50; NatbeJ:, l962a. 

2 Gibbs ancl Collatte~ o~!g'L'1a'!. ~tQ; z:cblus, 1957; Tulbut, 
1 ~; 'X'ia.·Js, 1962 • 

fl o'tntio'Cieol co~oon ol! the au~m!: es and otll.Cr "·;o~b::r:s 9 c:."lc~ 
shm,;c-d no oi!)nif"iean'C clit'£orencco • 
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Ttewa (195'7) aaalyaecS the 1'reqaency td ccablnatlona o1' gill 

rok8ra on tbe lower and apper 11llb o1' the 1'irat gill arch iD 232 

r-ortb sea bluet'iD. 'l'be author aild~ly ana1yeect 150 ConcepUon 

Bay blua1'in (Table 5). '!he Concapt.lon Bay re.ulta, in contrast 

to 'the North sea data, ladlcate a greater perceDtage o1' bluei'in 

having 'the two _,lit C{MMD gUl raker CCIIbinaUona 25 + 13 and 

26 + 13. 'l'be aaya~e'Uy :n:tured 1o by u-· (1957) between 

rigbt aDd le1't eldea ~ the 1'lrat gl11 ax-ch o'L Nort.~ ~ bl~in 

la 110a't evldeDt ln tM Conception Bay neulta ln which the two 

Jmat co •~n caablnaUODa an ln :tact zeversed. Six CODibinatlona 

re:terzed to by Uewa (1957) went not encowrterecl by the author 

and :five COJIIblnatlona preeent ln 'tbe Olncept!on Bay reaul 'tS t-Jere 

not pre&ent in the North sw. reaul ta. 

t~l'thoUgb thla CCXLpariaon reveals considerable disparity be'b.-.reen 

the North SGa and Co~t:ton Bay re:sul t:, t.~ mll nwmbur o£ blue

fin ano.lyaed limi ta any meaningfu!. 'talQ:)nomlc conclusions 0 particu

larly as consideration o£ othm: indicae suongly suggests a eingle 

Atlantic species., However, fUrther data of this nature may pro

vide a dis'tinction at 'the raclal or sub-racial lcavel. 



Table 5 

r::DO.Uoo J.eft Side l!l Rl. Slde (16j 
Lowez' Ulllb Upper Ltllb sua North c. Bay l'b c. Bay 

No: No. No. sea sea 
1 25 13 38 18.1 21.3 16.9 18.0 
2 26 13 39 16.0 19.3 16.5 25.3 

3 26 14 40 15.4 u.s 14.2 8.7 

4 25 14 39 10.7 7.3 12.4 4.0 

5 24 13 37 7.8 2.7 7.8 3.0 

6 27 14 41 5.6 10.0 6.9 4.7 

7 25 12 37 3.9 7.3 5.2 10.7 

a 27 13 40 3:6 3.3 s.s 6.0 

9 24 12 36 3.6 1.3 0.9 2.0 

10 2~ 14 30 3.0 o.o .s.s o.o 
11 26 12 36 3 .. 0 6.7 2.2 7.3 

12 23 13 36 2.2 0.7 0.9 o.o 
13 26 15 41 1.3 o.o 1.3 o.o 
14 2'1 15 42 1.3 0.1 1.7 0.6 

l.S 25 ll 36 0.9 0.1 o.o 1.3 

16 25 15 .w 0 .. 9 0.7 0.9 0.6 

17 27 12 39 0.9 2.7 0.4 3.0 

18 22 1.3 35 0.4 o.o o.o o.o 
19 23 12 35 0.4 o.o 0.4 o.o 
20 27 11 38 0.4 0.7 o.o o.o 
21 28 13 41 0.4 0.7 0.4 o~o 

22 24 u 3S o.o Oe7 0.9 o.o 
2S ""' ...... .., 15 -:.'10. _..., o.o o.o 0.4 o.o 
... " 
~"0 :.7 16 ~ o.o o.o 0.4 o.o 
25 23 11 34 o.o 0.7 o.o o.o 
26 ,.., ~ 

uO ll 37 o.o 0.7 o.o il '1 -·-
2? ~n :?.i2 <3"' o.o 0.7 o.o !.3 .. ~ \ _J ~ 

20 20 23 &:···, 
~ o.o o.o o.o o.o 

29 29 !1.4. 4-:J o.o o.o o.o 0.6 



Ns!l!!!!;latu:m 

Slntula and Be1JDD (1954) and Ro- (1950) provJdat the follow• 

lng llet ~ valid eclentl1ic aynoD)lllll for 1bamnaa SbY1p1a (Llnnaeua) • 

1758: 

1. 2UDDo8 Ad.atotelaa 

2. OXcynoe Oppiano• 
3. r.talaDdeya A~ 

4. Scollber plmalt. An8Cb 

s. Scallber O,&Dia Llnn•SIU (original deecrlpdon) 

6. 11wDep! !bglpl! Qavler 

7. 'Dll!!JI! 118dl'S!EaMa8 Riaao 
8. Dll!!l!ll! '9!a!rl! caviu and Valenciennee 

9. 1'hunnull brachm$!!9! Olvler and V alenciennGtS 

10. 1."lnnm• wevlplDDla (?) Olvior aDd Velenclonnes 

U. "l'hY!p!P! SPJ!!ta euvler and Valenc:lonoe& 

12. 't'burmae yalcPd• South 

l!i. 1hY91!!! brecbJeterus Roaenhnuer 
14. 7nv:gaa elaloip t.iacbacio 

15. Qrcyp!!! tbf!!!!! t.utken 

16. 9ffiY!!!! tbyn!!!! Jozdan and Gilbert 

17. ~"'lbacore. tbYD!lua Dressler and Fester 

1e. 'l1mDDua !bzm!9! .roman and u.vcm"l 

19. Tlumnus coretta Jordan and EVcrmann 

20. Thunnus saliens (?) Jordan and u.vero.ann 

21. 'lbwmus stlbula'tue JonJ!'An and cveman."l 

l. B!uefin ~~~ 
2. 'l'U:lnv 

1738 
1758 
181? 

1826 

1831 
1831 

18.31 

1831 
1945 

1956 

1857 
1800 

1882 

1889 

1896 

1926 

1926 

1926 
195~ 



-:!a-

The s;x.'"Cies is also lmown by a number of Engl.ioh vernacular 

l'at"e& (Roaa1 1950): 

1. Blucfin tuna 

., ... lbr&v mackerol 

3. nluatf.n tunny 

4. TUna 

s. Great albacore 

6. I .eB£)111W ~..L"'m 

7. GiaD't 'tuna 

a. Grea't 'tUna 

9. r-DMRiY'n tunny 

10. Shon-l!inned tuna 



SICTIOH III 

DISTRIBUTION AND K>VBKBNT 

Borisontal Diatribution 

!be diatribution of the bluefiD tuna ia eoaaopolitan in aub-

tropical aDd temperate water, extending into the tropics in winter 

aud u far •• the Arctic circle in aumMr (Mather III, 1962d). In 

the vutam AtlaDtic T. th7DDU8 th)'I!Dua ia foUDd from aoutharn 

Labrador, aloaa the American aaaboard, to Brasil and Argentina in 

the aouth; i.e. approziaately from 30 dear• .. S. to 55 degreu N. 

In the ... tarD Atlantic thia apaci.. 1a found iD Icelandic waters 

(Leila and Scott, 1966) and froa the northern cout of the U.s.s.R. 

(MUrsauak) along the European coast, throughout the Mediterranean 

ADd the Black Sea and _,outh to CApe Town; i .a. approximately from 

30 degrees s. to 70 degreea N. (Rosa, 1950; McKenzie, 1965). Blue-

fin reported in the tropical and subtropical mid~tlantic (McKenaiep 

1965), may contribute a third Atlantic population or belong to the 

western or ... tern Atlantic atocka (Figure 4). 

Letm and Scott (1966z292) describe the Canadian distribution 

of the bluafin& 

"'l'he most northerly record is from Hamilton Inlet, 
Labrador, (Backus, 1957). It is reported more fre
quently from Dildo, Trinity Bay, Newfoundland; also taken 
off the east cooat of the Avalon Peninsula (Anon., 1932). 
It oecure sparingly in the G~lf of St. La~ance at Anti
costi (Schmitt, 1904); llonne Bay, Newfoundland (~igel~ 
and Schroeder, 1953); at Gaspe and Chaleur Bay (Cox, 
1896; Stafford, 1912)P in the outer estuary of the ~r
omiebi (McKenzie, 1959); and at Malpeque Bay, P.E.I. 

.·~ 

I 
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(Sta~~rd, 1912 ). Reported ~rca Olpe Bnton and at Canao, 
N.s. (OoDlleb, 1907)J lt oc:c:uza 110re t'nquen'tly ln st. 
Margaret'• Bay, N.s., aiMS along ~ aborea t'~ Liver• 
pool to Yaz.outb, N.S. Occaalonallsr ln the Bay of FUndy, 
ua1ally on ~ Nova Scotian aideJ i~reqa.ntly in 
'PaeeeNquoddy Bay (Himt-n, 1922)J t'oUDd at Grand Marzan 
(Scattergood, 1952)." 

AccoJ:dlng to \vllU••.on (1962), there are no reports of blue.fln 

being algbted in ot'tabore r--.foundland watere or on the benka. 

Vertical Dlatrlbatloo 

'lbe vartlaal IIOV-nt o'f tbe bluefin la probably related to 

teaperatare COD8ideratlona, 'food availablllty and perbapa llgbt 

(Bigelow and Scbroeder, 1953). Many ..,re obaervationa have been 

made on the vertical d!atribution o~ the eastern Atlantic: bluefin 

becauae of tiJeir long eetabllabed 0011118rcial importance, particu

larly in 'the f'.tadi tarranaan. Pavesi (1889) conaidered 'the blue

fin to be an abyssal dweller in the winter and a surface dweller 

in the spring (when apawnlng). Roule (1924) classl.fied 'tba tuna 

as ba'thpelaglc. In 'nlrkiab waters, bluefin are reported at 

II t1 
deptha between 24-45 metres (Iylgungor, 1957), and in r.Jedi ter-

ranean madraguee (traps) at depths of 10-15 metres (IU'ena, 1059). 

tho 'thoxmocline0 although OO!:!Ctimes 'they go below \·Jhen feeding 

on bottom-living t'iobo Norwegian pw:-se seiners only ope~o~e t·;hen 



t!gat!ona on the depth range o£ tagged blue1'in based on pzeaaure 

.. rks on the Lea bydzoatatic tiab tag, indicate tbat tba blueZin 

stock .fead!ng o.ft the Norwegian caaat during tba a'a••r doaa not 

go below 250 -v••• wbereaa tbe atock •-• to baw a deeper 

r&Dge daring tbe winter (Hall&'e • 1965). 

On the ._ala o~ CCl rclal tlabi.Dg neal 'ta to~ ~ western 

Atlantic and Pacitic oceaoe, tbe wnlcal range fd bl•tln la 

coaaldered to be at 1••-t h'o!! o-!!0 === (PJacklNAn, 19&S) 

or o-200 aatzrea (McKeDzle, 1965). 

\\ltb!n tbe wetrteson Atland.c population there appears to be 

a seaaonal variation in~ vertical dletr!bDtion; t'raa 3o-2oo 

metrea in the winter (axcept tor small lndlviduala) and .from 

o-200 metres lD the apr lag and aua:wer. In 'the Qd.t ot Maine, 

during tile blue1.!'ln •s northerly feeding migroUon, 'the shallow 

sgmmer 'thG~!ne (l?e30 =t:=) prubably &-wtE'icte tile blue

fin •s vertical range (Murray, 1953), but farther of£sbore the 

tuna are usually at depths of 80•90 meues (Crane, 1936) • In 

the Havana region of 'the warm Gill£ stream, "giants" are caught 

by longlinoa at depth& of lO'J-200 metres (nivas, 1953). 

Tiewo (1962) suggests the possib!li ty of a correlation be

tween 'tho v~tical d~tb a!ot1d.bu~ion of ~e b!ucfin antl 'Che 

~a r-.g-~ o~ li~~~ :lntcns:t ~.l ~o t-..hich ~ley occn 'Co ~coe~ ('70::o42SO 

.foo~ candles) ; i.e o undezo c.&n:iraum na~&"'"al illumination (slE!nS: o 

noon) 0 70o450 ~co'C coruUes cozresiJlondG "(:o a C:opth o£ appi:O::dca

'Cc!y 90-ll.tl.O oe~cs in eitca~cst oce~n ua'Cc!: and 45 ... 75 cs'C::CSJ in 



V.Uoal d!at&-l.badoa td aU epee~... rd tuna ~· l.n the 

uapl.cal Pa~l.a app•an to be Uldtled to 8111.'~08 •at~en aa.o.e 50 

Mtna (Mat••••• 19!18). ~-~. Stnabav (1960) did obal.a 

,.u-fta alld alclpjaolc lanae betw••• 70-130 -u.a altb~Ngb ia 

~u 1•• ......UU• tbaa 1.a tbe appe~ JQ~ae (0..60 ..ue.). 'lhe 

:Naalta td Mt"._. aad Mat.-tD (1966) -olag oa a.-
apeal.ea ._.. 1111D0801 .. 1•• Rt did an ..alct witla thoee ol 

St~aabaq (1160). 1be •n.rD AtlaaUc blllefta 1anae an pnb

ably diatdbdad abilu~• i.e. tM -jori- being la tile .... I: 

so -tna of .. ~. 

PaUft• o1 Mlpation 

t'be intozwati.OD containlld in Uda s11baect1on wae ca.plleci 

~rca the ob8_...tl.ona and naearch o~ ~· tpollowlng autbo~:a : 

~ane. 19361 PardllgWD, 1949; Bigelow nod Schrooder, 1953J Rlvae, 

1954(a), 1954(b) aDd 1955; Mlgdaleld~ 1958! ~~~h@!."j !~(b); 

Sqairo, 1962(a)J u .... 19621 Wllll••acm, 19621 MeKead.e, 1965; 

and Tlbbo, 196?. nte aathor has made his cam deduc'tione where 

a~rapdate. 

'!be bl~!n changes !'ta habitat seasonally and a't varioUB 

s~eges in its l!f'e cyclo. Tbe wos'tern Atlantic popul:'l.t.ion can 

eonwntontly be d!vidoo itrto z or e (if "wo~ St!Wll" are beift9 

~~!=2:~) t;asic si~ ea~et;o:!'i~o 0 cacb off t'JW/.ch baa a d!s~:!!.net 

d! e'tt:>! bt~Uf.D'la! ~e, ~'tE!rn ( FigUZe S). Hot~vczo ~ theae zone~ reny 

o~~la~, pa~~!ea\a%!y dering ~he s~or when ~no b!ccZ!n 

'" 
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populaUon !o moat concontra~. 'l'he size categories are as follow•: 

1. "Very Sllall" - 1•• tban 5 pounda, leas tban one year old 

"SIIall" - 5-69 pouada, 1-4 ~· old 

- 7o-.269 pouDd•• 4-9 ,_soa old 

4. "G:laDt" O¥ "Large" - 270 poaada aDd over, 9 pean old and older 

"1be dlauibuUonal. pa'tte%D can a1ao be divided in relnUon ~ 

88UOD ( F.l.gm:e 5) • 

1. 

4. 

- Wiatedng period (lowea't watar W'!•ntuna) e 

Bl~la an abaent ~J:Ga tba abel:t north ~ 
Cape Ha'Heraa lD tbla period. 

- MignUon ped.od (to north or wea't). 

- & tr 1nabore ~eediug period (ldgbeat 
•••r ten(4J:ature ). ~n aod oceanic 
a:ntaa vlrtuaUy devoid o'£ bluafin over 
5 pcJIIllda. 

- Migration period ('to south or east). 

"VERY SMAU." : In gr.mera1, bluafln a~r 'to spawn over wicie 

areas and £or a CO!lQidQrable period of time in 'tba wQ5"term A'tland.c. 

In spite of this. lit'tlQ ie lalOwn abou't the "very sm.sll" tuna. 

Young blua£in (.2 mon'ths old BDC1 aw~~atoly 25 em !n fork length) 

observed in the Straits of Florida aoo pmoob!y the !:est!! t o:f r-sy 
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.JUvaailea (lea• tbaD 8 ca loag) bave been collected near tbe edge 

o~ tb8 Cood.Delltal Sbel~ o~t tbe aiddle At..,anUc atatea lab in 

1'bey probably IIOV8 ot'~abon 

into the wua ~ su... and sargueo sea or lllgzoate eauth ln 

tbe ~all. Unlike the " ... 11'' aDd "llecliwa", tbe "vazy ra11" (and 

"giaDU") ue ot'~ toUDd eo~ ot .36 clegEeas N.dud.ng the winter 

puiod. 

categoEy to an:lve lD DOZ'tbei'D watera (a.tter the "giallb"), aDd 

duri.ag tbe -eon o~ MdWIM water teaperatuze are 110at abundaat 

in inehon waters traa Cape Cod to tba aouthweatwazd, but may ex

tend ae far north aa :-:awtoundland. In the wintering period tbey 

are .tOUDd lNbare ae tu south ae Cape Hatteras or S6 degrees N. 

in oft'ahore wa-ters, but as with all d.2e categories, the eastern 

•trvlEDit.Jo.f'': In .Juno, "med:f.umtt bluef'ln in a ripe or nearly 

ripe condi Uon bave been caught along the edge of tbe Shelf' and 

toward the Gul.f stream off southern New England and tile banka. 

Hook ratee indicate tila't the medium bluefin school-up on ~"lG northern 

edge o'£ the Qal£ S'trent111 t.vbich !s port o~ ~heir win~erir~J rure~~ 

gl'CUndS o In CO!lli30Il!,' t·J.i 't!l ~e nginnto n thC!l 0~ t::lUinly dio'C~d.bu~ccl 

ft'om coa'tc:z:n tong !slan:l "eo tho nos:"'theas~ 0 ir-el'W:lir.g i·7mi'o S~o~:lnno 
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Nlr.:Jf'ourxUmx:! ~ Lc.brador coastal waters. j-:.eav;y ca'tc..'les are 'taken 

in "the Soatb 0\onnel area, 40-50 Diles eeat o~ <batham, ~acbusetta, 

in late aiJIIMr lUJd cu:ly :f·All. It is bell.ved 'tbat bluafin uae 'tbia 

route to enter and l•ve tbe Qll1 o~ Maine at the beginning and ead 

of tba s~r feeding period. Dud.ng i-kNeblr aJXl DK'ftber tile 

''aediua" (and o. £ew nsuJl ") again appear to school-up, but at this 

Ume aloDg tbe 1000 tatball contour o~~ eoatberD New England, Long 

!al.au.d and i._, Jexaey. 'lni• ooncen'Uation i.e in preparation ~or 

the algraUon 'to thU.r wf.Dted.og uea which axtenda 1 aa in the case 

og "aaall" bluaf'in, ae ~ar eoutb aa Cape Hatteraa or 36 degZ'888 N. 

in o£.tabtl%e wa'tera. 

"GIANTSn: Fl:a:l May to early .JWle schools o£ "giants" migrate 

through "the S"traiu of Florida in a northeast d!recUon. During 

tbia period they are rarely obaQrved to be "r»ushing" or "milling", 

~~ ceca:ionally nm;asbing" (&&e Paga SO). 1bey 'travel juat 

below 'the sur:face at an o.varaga speed of 3 ~5-4 kno't& and appear to 

~n east of 'the ~ strema 'to a point nortil of Cape Hat~ras 

(Figura 6). T:lma o£ day does no~ appear to have any et£ec't on the 

f'iab movements in tile F1orian strait/Bahama region, but £airly 

strong ~..ortile:.-lw r.-.:inds cause 'them ~c move tlare sl~wly (3 kno~)o 

nGic!:'rtn 'tune. :f{;.~ ll t~le o~ no't at a!! dtn~!ng ·the e~:housting 

Gt_:)::\t';l!'.3ing ()On sonG henoo it. io unlil:oly thn 't ~hey t:Jcula 'be en~bll.e 

of im:en.Bing thai~ migra'toey speed it'l resllOnse to 'the hunger 

d::iwc 0 coo nccc~diUQ to 'Chc cv:ldanco 'ehoy do no~o 

~uaim:~~' bi!.t-aefin o~ive i11 ~he Ca'C Cay o.l:eC~ in ~e oiddll.c o £ 
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May and approximately two weeka lAter ant tbB .first 'to an1w in 

Qlpe <""..od lnehon wa'tera, a dJ.atancu o:f 1,150 zd.lea. lba epeed o~ 

lligraUOD auat, tb,.~ra, be aiallar to that observed in 'the Straita 

~ Florida, 84 Dllee per day (3.5 knot.). "Giant11 bluetin bave 

oaver bleD cap~ or seen betvJeen 'the Straits o£ Florida and no~

ern wa'ters. 'l'bis 11&\l' b8 aUribated 'to lack c4 explozoaUon or w 

the ~act that the bluefin are trawllir.g at dgp'tb, a bab! t of tuna 

t'!h!!.!! !n d::p ;;•-:.A. 'I'biiy gz-Minaliy lligrate north ~rca cape Cod 

into tbe QaU o~ ).taine (ra.J:aly into the Bay ~ to"uady), aloDg 'tb8 

Nova Scotian Sbel:t end into the ~ ot st. Lawrence. In July 

they reach Naw:toundlaad waters apprad.utely 4-6 weeka a:fter 'tbalr 

enlval ln Qlpe o:ad. Aesualng a af.n!wma d:letance frco Cape coo to 

Conception Bay o~ lQOO Idles, tile &P"..d o~ migration appears 'to be 

reduced to Q foraging pace (2o-40 miles per day). 

OW:i.og Uds £eedintJ pe:icd in the t~ \'iest Atlantic, ngian~" 

bluefln tend to concentrate (and provide good flshlag) in the '~tud

Hole" of New York harbour, the Rhode !eland-mock Island arena Cnpo 

Cod nay~ tile northel:n edge of Stellt-Jngen Bnnk1 I~sw!ck and Cas<X>t; 

Bays 1 Tr!n! t~.' Lodge, the Tusket Islruxls ( L"edgeport) 1 St. f·1arga~et 'a 

Bay0 Cbnce))Uon Bay, Bonaviata. Bay and Not;re Dame !Ja!' o Duri.nD 'the 

period o~ mininuo ~;.·;D'tcz ~~goa~e (.iD.nl!aey 'to t~p~!l), "ehc "gian-esn 

coy oo £ound ouot: ?::i:"O.ctien.Uyo all o£ 1-.ho bleofin ~a:tn~orin!:J ru:-ca 

whiC"..h ~%obabJ..y io dal:i.mi ted by ~he ctlqe of too Conti ncntnl Shelf 

in 't:hc \•JCZ't ar£1 n nootu!o~ed eztotczn L--o~dc~ nmrrl.ng £-ror:l 'Cho 

southcas~ozn eorcoz o~ the G~ond ~ru: ~o Puerto Rico and inc!~ing 



the Gul:t o~ Mmdco aDd tba ao~m caribbemn. CoocentraUona of 

tbe "giarrta" baw bean :foaad lD ..._ DOrtbem GD1t o:t Mexico aad 

tba '"'iDclwud ~aaaga. "Die apdag ld.gzoatloD ~ tbe SU.ita 

o:t Plorlda la pnbably GD~~~~JOaed ~ tbeae blae:fin, with the ~~ind

ward Paaeage :flab urlvlng in tbe SUa! ta via the Old Dabua and 

santantn a.naela (Figge 7, Page 56). 

n.a -tern AtlaDtlc pettiUD ia baaically atmtlar and dlt'~a 

only lu ~~ &D6 alzea of :fiab laadlld in certain pane o:t the 

C)'Cle, wbicb la ~evidence :t• a r•ldeDt bl=t:fln population 

!.n bc'th 'the -'terD aDd -tern Atla.DUc (Matber III, 1962b). 

Taaqlpp 

'1'be tagging o:f :fbb, aDd tba aubnqueDt recovery o:t tagged 

t'leb, la tbe only ~a way of proving migl!:atory routes. it o.lao 

provides accuraw gro~ data, ved.fica1:lon of ageing techniques, 

and is tbe qu:lckes't and moat poaltive way of idend.f'ying the 

stocks and esUmating tbe e.f:fects of the fishing e£f'on on them. 

Blue~in were t'irst tagged (unsuccessfUlly) by Sella (1929) in 

the eastern Atlantic. He also assembled conaiderable in.f'ormat.ion 

on movements of tile tuna by stud11ing 'the o:rigin of boolcs found 

a1;tached ~o Gtm0 of 'the blue£in0 !.eo hoo!~ of a certain <i~..sign 

hence inclicattng provious location o£ the captured bluef'in and 

its probable migrn~ion =o~~o to ~o poin~ of ~ecap~uxeo Russell 

(1934) simlarly \:~ozked on the origin o£ hoo!:so 1'he Noz.ot~cgion 



Inatitu~ ~ r.tari.ae raa ... rch caaled out tba fira't aucceaet'ul 

Buzopeao tagging progr- ln 1958. 

t,;eat.an aDd r~Ue (1962) wen the ftrat to ncceae1.'ully 

tag blueftD in tbe -tem A'tlaDtlc. "'bay taggacJ 23 ~lab near 

LoDg lalaDd, r• ~k. two o~ wbicb wue neovered !n the .

area two~ later. 

~!Mae. ln -.ddDg 't1IDaa bava beeD in pzogreaa at 'tbe 

~ .. 'ooeia Hole <X:aanograpbic IaaUtatloa a:lnca 1951. s..U a\Cale 

~nta wlt.b .ulcled booka and opeftmlar taga carried out fraa 

1951-lOSS wen anaacoeaa:tul (Mather III, 1960). "lYPe G dorsal 

loap taga (l-ilboa• 1953) wue aaed in :-er England Wll'tera ln 1954. 

'1\10 ~. :lncludlng one ntarn, were obtalnad. In 'the aame 

year tbe ~mUva Game Fiab Tagging ?rogram was introdUced 

under the direction o£ F.J. Ma'tber III. To facilitate 'the tagging 

of large t .ana, particularly by non-acient!t'lc personnel, r-.J. 

r-tather III, designad the first cmrt and s'treaaer tag, type r. 

(Matbor III, 1960). In subsequent yenre "~ ~gs" have been 

used almost cxclus:tvely and have undergoue vnrloue codi£icat1one: 

A type n dar't tag, made of macs r:>roducec1 CCD!K>nents redt!ced 'the 

costa !'t also !nco%p()ra'tc<l a smaller head to reduce the possio 

bil~ o;;y o£ injtJZir~:; sr--~U fioo o A tllt~ c de~t -tag •·:as ~nt~c.c'ncccl 

in l950o rt u'Cilizcd ~h~ eamc head but had o ooze conspicuous 

yellow s~rca.f3e~o Because o£ r~~ of higher recovery :otes 

ob~inoo by plnseie=neaded do.:l:'t tcgo (Flo!! Tcg or..tl rbrr~ac~u..-ing 

Co~any., scn~tle0 ~:oshington) wad in ~ho Poci£ie {Yar:o.ohi ~ ar-.:.1 
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l·!aldron, 1958) aJXl in tb8 ••tern Atlantic (Ha.re, 1959), they 

were introduced in 'tbe -~a Atlantic in 1959- tbe typeD 

dart ~g, in conjUDCtlon wl'tb tbe aueceaa&l 'type C yellow a'treaaera. 

A type B dart tag wl tb a large doable-barbed nylon dart and tbiclc8r 

su-r waa lnuoduced in 1960 for uae on large t'iah, over 1.50 

pGWide (Mather 1111 1963). 

tbe aqebou ~ blue~ln tagged and returnee during the flret 

~a y8ti'& o~ ~ CooperaUw ea.. Fiah 'iaggiog Progr-ea exie• 

tence ia indicated in Table 6. 

Table 6 -
ND. !lb. - -Year !agpad. Retu-ned -

1954 190 1 

19SS 229 0 

19.56 99 0 

1957 38 0 

1958 38 0 

1959 149 4 

1960 232 0 

1961 !B6 2 

1962 129 6 

1963 222 19 

196~ 57! !04 

Results 

lo l:zon:Jmf'~ ~!antic r-tigrotiono 
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in 19.54 and rect!)turcd in the Yla.y ot n!scay five ~'Gars la'ter pro

vided the t'irst -proof' o~ trans-Atlantic lld.graUona (Mather III, 1960). 

a1 tbougb tht. Ddgration waa enUcl!Jated by Sella (1931). 

1'M> "giant" blua1'in relea..S ln the s;:>rlng o~ 1961 o~~ Cat Cay, 

Bahaaa.a, were reca!;)tured leas than .tour months later ott Sergen, 

:'brway. 'lhey had tbua uaveUed at 1-et 4 1200 nauUcal Idle• at 

an average speed o~ 3.5 nautical mllea !)er de.y, probably asais'ted 

~· t.~ Nu..-~~ .~.:tla.a'tic Dd:t~ and t.De CU1£ Stream. '1bey were ex

tnamely alendor on recapture in cm~p~Arleon with the well-~ed blue

:f!!n normally UJc:eD ln the aGtamn. !heae "long-tailed bluet'in" 

are aP!)8ren'tly no't unc:ccaon :ln Uorwegian late-season catches 

(l'latber III, 1962c). 

In contrast, two blae~ln tagged in TUne 1960 ott Cat Cay, 

Bahamas., were reca~tuftd end wexe !n a v-~11-fed condi tlon ~ 

s;eax-• la~t.!:r o££ No~'l&Y (Be:o~n ar.d Narvik) indicaUng tba't they 

h.a.d ~t!cipa'ted in the SUZl'D&r t'eed!ng in EUropean waters and 

therof'ore had eroesed the A tlnntic in an earlier season. 

Anotiler bluet'in 'tagged in .rune 1962 off Cot Cayo Bahamas, 

was recnpturcc:l o'£f Bergan a care SO days later having travelled 

a1!: an aVGrage speed of more than so r..au'tical. miles !)0!:' aayo 'lbus 0 

of tho 77 'C""wm 'i:O!.Jged o:£g Co~ Co.y ~tween 1960c=-1962:> £!.\>-e trans"' 

t1.tlontic reco?tw:oa t·;oro ~C;,:.lOZted {eozo th::ln 6f5), ~nd!co<Z:ing ~20'C 

a largo froction of the "giant" b!ucfin !)nosing the Baha..'liDO in 

thooo ,-ca~o nigzm.tca -eo r·::or:t~cg!.:m \-;a'Ccrs, ~ot-t-a0r 'Ch2Aa to ~he 

t!OZth'i.·Jootczn J\~lon~ic coas'Cnll. ~·Ja~cs:-5 (th tlloz !XI, ~era'tioo 



curnnt migration j!rom the eastern to tile wes'te:m J\'tlant:l.c bas not 

)'at been cJeermauated bllt in 'the North ?aelj!ic wbero the c:urrent 

patterns are afmllar to thoae o~ the North Atlantic euch a a!gra

d.on baa been reported: 1bree bl~in taggcad off Cal!~ornla were 

rec&!''t11%'ed !n Japanaae waters (Orange and F.lnk1 1963; Anon., 1964) • 

., -· 
In glll18Z'Q1 the number o~ returns is aUll too emal! to be of 

coDCluaiva a'taUsUcnl e!gnl~lcence (r,tether ni 1 Cooperative Game 

F1eh Tagging ~am1 Dac., 1963). noweva%, tag ~ns in c:on-

junction wl th fiehlng ntaul 't8 ond exploratory aurwys (reports 

o~ tbe fl·t/V Delaware Crulaee1 ea.. Flab. Rev., 19(5): ZS-291 19(8): 

27-29, 1957; 20(7): 35-36, 19S8J 21(4): 46-47: ~1(7): 40-41, 1959) 

dif"Lerent d.mes o£ the year (see previous sub-section). "!be nece 

to ~ ~ larger sampls in future years is obvious. 

3. F.teh!ng Mortality 

l~ overall 18% 'tag xoturn in 1964 cont'i~ -the very high 

fishing mo:rtali:ty sug~-ated by tile 1963 reeul'tso This dras'tic ino 

Tho coneentro:tion o£ the ontirc no~thucstcrn i\~lo.ntic st-ock on 

tbio tcehniquo of e!~l!.oi ta-r:iono 110 reany as seven ago gzo~s a~c 
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rate of bluaft.n attd.Uon lndlcated by ~9 remrna. lDd!catee that 

tbll nortbweatern Atlantic blue~ln naource cannot atand unntatrlc• 

ted ex:plol taUon (Mather III, Ooopuad.ve Game F1ah Tagging Pro

graa, JUly, 196!1). 

4. Gzowtb 

Reliable al• l~omaUon ia acarce becauae of the dl~.tlculty 

~ obtaining data at botb tba U. cd tagging and at tiMt 

tt.. ot ncapWz"e. IAngth and weight data can oaly be ea'tiua'ted 

wbeD taggl.agbl-an caagbt by zad aad ne1 aport tiebez.en, be

caaee o~ ~ d1Ulcnd:t1• o~ de•Jtag with euch large, ~ 

f'lab. 

A total o~ 177 blaet!n bava been tagged and released in Con• 

caption -· New~Jt!land, the majority by w.K. Carpenter of Fort 

LaudcmSalet Florl.da, Pnsident of 'the International Game Fish 

Jl.saociat1on. :-ro re-turns have been re;:»ortod (Table 7). 

Table 7 The Ntlllibor of Bl~in Tagged in 
Ol~ption BaY, lD the Yea~:s • 

1962-1966 

Year 

1962 

1963 

19~ 

1.965 

3.966 

62 

60 

To'tal: 

:~ 
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o~ its inner atractural plan. 

"In t'ree-aw!Bd.ng apeciea tbe body apprad!llltea the 
C.O~lcally pert~ eueualiaed ~ona in wblcb the 
ore-teat erose aec:tion la located cloee to thirty• 
•ix pe&-eeat ot the 1~ back ~raa tbe antaior 
tip (~he entering wedge) 1 and tbe ooatoare aweep 
back geatly la tbe ull nee." ( Lagler • Budacb 
aDd Mt.ll•, 1962 :52 ) • 

'!he bl..t'ln, ooatondag w tbeae apeci~lcad.ou, ia o~ ot 

tbe awii''tetlt aDd wldeet ranging ~leh in the aea • bel~~g hydro• 

Kawada, 1'awan aDd Y~'ta (1958), tbe bl .. t:la'• apeed vad .. 

tbla apecl" ia capable o~ barata o~ great epeed. Harlan Major 

ia reported to have clocked a tl:fty po11Dd bluetia at 44 knots, 

uaing a apeclal apeed--aauring device attacbed 'to a roller on 

bia rod (Anon., 196'7). Frictional reaietance ie reduced by the 

construction, i.e. oily tiaaue aandwiched be~n layero of con

nective tissue which possibly act as a "turbulence d&lll;)er." 

'l1le body 1111aelea coaprise nearly three-quortera o~ the weight 

ot 'the bluet'!n and are arranged ao ae to traneal t DROst of their 

there ozc no VJClVOO of flexure movin9 ~Ot'!n ~he body oz in many 

£isbeso T.he hi9h as~eet ra~io (fin O?nn: fin orca) of the tail-
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.,:r:oceeaee OD 'the cloMly br.£t oot rigidly iote:r:locked ver~ae 

are ttougb~ tlO be aeeociated with~ blaetin•a ~ (Yapp, 1965). 

1ba endazance ~ 'tbe blaet'in ia -oclated not ODly w!tb ita 

heavily -.cled body and 1 ta ahape bat alao w1 th l 'ta ablli ~ to 

naove aDd aona8Z'98 eDeJ:gy-nl-ing cocygen ~~ l ta envlzooruent. 

A litre ~well aerated water containa no 110za than 10 cc. of 

oxygen; to ca'"'naate ~or tbla relative aho:r:tage ~oxygen, ~ 

blueftn baa a aopbUUcated ~'&Wy eyataa. 'Die moat t"'"""
tant adaptatlana an: 

1. 'lbe 1m11tb and gill chamber& remain open dud.og tbe 

relatively 1cmg pauea between aucceealve lnapl:r:atione, hence main

taining a amtinuoua t'1ow ~ water over the oille and tbwt enabUng 

a more tborough zaaoval o£ disaolwed oxygen (t-taraball, 1965). If 

blue1:in are prevented from swimming freely they die t':r:cm lacl: o£ 

oxygen. 

2. '1he large surface area o~ the gllle promotes gaseous 

excbange (~·sar&baU, 1965). 

s. t. la:r:ge power£ul heart weighing relad.vely nearly twice 

a.s much as tba't o£ tho A'tl.a!!t!e !!!!!!:lin (!~'!o!.::!, l9S9}p i'::1e!lic 

tates gooeou.s e!:ch.ungo and cli~=ibution. 

-3. Li':o high percentage og ~ ouselo £ibzco ::1n 'Cho oyoto:noo 

con't;ain 'Cho o:;:ygen ro'tainlng pignont myoglobin (r•ta:sllo.Ul) 1965) o 

S. The p%ovieion og a G\'Jito blodde:: and buovant oil!.o I:Ct1uccs 

'Chc OECtm~ o~ cnoi:gtJ t'Jhicb t·Joul!.d o~ho~u:lce oo rcquiza.l ~o coontcz 
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'lbQ above phenomena era eU aaeocia'hd with the ablli ty of a 

lS•ye&r-old blue~in to ~ravel an eadmated one aallllon .U.ea aince 

ita birth. "Dw)' alao belp to explain 'the luge ei-. attained by 

blue~in, as the naxt•w ~ o~ ~iabaa ia llk81y to be lilll'ted 

more by 'tba oxygen-catcblng capacit!ea o~ thfd.r gilla than by 

aur~ace area~ al1W~ntary tract that ia available for tba ab

aorp'tion o£ dlgeated 1'ood atu£1'a (Pl'}r, 1957 ). 

Schoo Uno 
According ~ Breder (1959), acboollng ia cbaracterlaed by a 

group (acbool) of f'iab P.d.md.ng together on paraUc.l co~an w1 tb 

a relatively 1'lxed dla~ between each individual and with neg

ligible independence o£ action. 1be dls'tance ba'tween individuals 

ia evidently maintained by a r:»~a of attraction and repulsion, 

the a'ttracUon mecilated by v1alon1 and the repulaion by water 

movement, aound,odour and taste in odditlon to vialon (Breder, 1954). 

f.1arsball (1965) sUggests 'that 'the lateral line organs and the pro

duction of swimming disturbances o£ similar frequency by like-

sized fishes may a1eo aid thG schooli119 process. 

As will be a!)pazoent from tile description o£ 'their migra toxy 

habits" the bluet"in is a pelagic nw.rine schooling £ish0 as are 

g~ca test oceanic wanea:.ers o '.Ihe nU!ilb(;."r of 'these allelomcmetic 

crea~ures in a school ~~ds 'to vary inversely t\li'th 'Clle si2e o£ ~he 

in:livid'~s (Scaccini 0 1959; Cranc9 1936; .~:-'.rena 9 1959; r·la'thm: II!o 

!962b3 n.igolc-:J and Schll"ocdor 0 1953; T-lbbo 0 l96i )o Schools o.g 



large or "gian" b1~in (270 poasa and over, 9 l'8A%• old or 

older) nnly -o•.t 100 ladlftcluala aDd uaally .,..zo 6 to 10 

~lela. Ill aoatzaat, acboola f4 ..__.f._" blue~ln (70.269 poaade, 

4-9 ,eu:a old) -:r 11 ~ 1000 OZ' ._. lndlridaala aad "_.U" bl

~in (5-69 poUDda • 1_. ,.an old) •F f.Dclade aevual tboUaDd 

MllbeZ'a (Ma'lber III, 1962ba Bigelow and Sc:bxaedu, 19531 Ubbo1 

1967). 11Mt VU)' laqe tiab an ua...Uy aolit&Z)' (Cn.De1 1936). 

'lbit lD~i~ o:£ aize ~ a achoo1'• nut._.• ... ~ be rela-.1 to 

awbUDg apaed (lll'oak1 1954)1 i.e. -11 ~iabee will DO~ be ab1e 

to loMp pace with la•gar aDd ~tu ..vlng ladlriduala. l'iewa 

(1962) at~g0eau ~'t tile caabiMd 1DftUDCe ot te=pera'tw:e aDd 

..Ual t~ (denal ty) la napcmaible tor 'tbia •eor:eoaUon. 

Scboole o£ CS1£tta:eDt (lrrter•acbool) bat anitona (iatra

cchool) alaed £iall may live together (sc:acc1ni1 1959) and, i~ zn 

imiividual scbool is eoli;)Oaed o'£ aixeci aiaa, the 8lUUor :fiah 

freq\len'tly swim above 'the luger onea. 1heaa aua'tUied achoo1a, 

~U.cul.arly relevan't to the mediu. sized aDd the amaller blu

:fin, may ex1:end over a much greater ana than is iudicated on the 

aur.tace (RQtbliar III 11 1962b). 1'Una8 o£ similar size but o'L dit'

fe%Cm't apeeie:a mny schoo1 ~ogetbar, a Dg. blue~ in and skip jack 

(Ka~Gt.n70I'.U59 0loai~) in n~r'thaz'n wa'te:-5 oz bl.u.e~i~ ~nd bl.ack£in 

(Toun.nus ai:lanticao) in ocu-thorn ~a'tolt'o (r•1atilar III, l9~b) o 

Schools of sur.tnee :lJ:~imrdng blus~in in tile nort..f.;r.:astorn Atlan'tic 

e:-:tl-tbi't i:bzeo c~n bchoviour pa~e~ns (t<iu:.t~ay0 1955; N.:r'C:hez IIIo 

l%.~a f.1-:1Kenziep 19&S; tibbo0 1007). 
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1. PUSHI 4'l:i 1 1hia ocCUI'a wben A achool la awi.m.ng in tilti 

.... dlrectioa (.3-a knota) and neu tba au~aae (o£ten ~iDDing. 

i.e. llbowiag 11pper ca&lda1 lobe, aecond doZ'aal tiD &Dd OCC&8ioDallV 

the £irat ~aal it a ~eoUoaal cbaage la lmrolved) and creAting 

a ~rontal wave (See Appendix 2). 

2. NILLIOO (Breed.Dg) z n.. ac:hool ra.ailua almoa't atationuy 

but tbe individual t1ah aovea a't randam causing a au~ce ripple. 

occuxa when the t'iab ue teediug raveDOualy aDd aeati.ng a great 

deal of turbu~ence. 

Suri'ace sw;lamt ng b1ue.fin ue noted £ox their habit ot jumping, 

ui tber aingly or in school•, and as observed in Conception Bay 

may do $0 ~hetb-'lr puablng, milling or smashing. '!bey nox.al.ly re

en~er the v1a'ter head ~irat but larger 'ttma may belly-t'lop (Mather 

III, 1962bl Bigelow and Schroeder, 1953) • .. 
Tuna probably clieperee in absolute daxkness al 'tboggh moon

light can be axpgc'tad 'to provide eDOugh light ~or &cbooling 

(Magnuson, 1962 ). 

!he advantages ~ schooling appear to be t'ow:~old: 

lo i:>rcpagation o£ the epeaies 0 i.~. o aehccl ia D. i)C'tant i .Q.l 

2o ?rotcction ug.:linst predation. Brock am:'Z P.if'.fenburgb 
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". • • • 'tb8 :tnqueucy o~ detection of Pfti:V by a pndator 
ia an !Dvane ~ ~ tbe n•ber o~ ecbooled or 
~cqMid pny. 'DMt qaaatlty cd t'leh t!at au;v pndator 
can coaea~e OD allY alDgle eucounter dtb a ecbaol of 
pzuy baa .aaa ~ Ualt1 aDd once IICboo1 alae ex
oeade tbb qazrd-1 ~ iracna•• lD IICbool al• 
NC1Qae ttae ~'ICY o:t pnda~-P"lf eDOOUDtlua with
out aeo•••aril;v cbanglag tba qaaatlty ot' prey oora
·~ OD the occasion ot' aacb eDCi'IWitaz 1 wblcb lD 
tazD llal' zedQce tbe zata o:t ooaa" c•UoD of a pxey 
epeclu by a pnda~." 

ft ebodd be aoted tbat altbcugb the bluet'iD !a conaldered a 

p:~~=Y ;;~1 ~;: e-....;$1 ~ ~~ 11£. epan l'i ie a PEaY apeci

alao. In n•ut'curdlaDd wa'ten blueftn an pr8)Nid apon by ld.11er 

whale• (E!c!PII! O!S!). otber psteda~a lDclude a cetacean caned 

''Blackfieb"1 (Mathrlr1 l962b),tbe ~ioh (X!pb!pe qleJtua) aDd 

tho tootb4ild wbalae (Pbocaena coa•••'~~• and Globl~Jua malaa), 

(Frade and VUela1 1960). \\han bluet'lD at'taln ci%'88 aat'£1c1ont 

to reDder them largely lmmnne to predation 'tho school& formecl 

Rif~enburgb1 1960). 

3. seHe (1950) ouggestod that schooling of predators may 

also assist in the captare of prey. Olson (1964), by re£erence 

to the Rocpman 'l'beortJ of Searcl1 (£"\OOpmBDe 1956), showed tilts i:o 

oo clue to til£ :l.ncroase in owept y;mti1 adr.ieved by a school. Taus 



SBCTION IV 

RR?RC1>UCTION AND POPUIA TION STRtX:TURE 

SpawniDSI &Dd Alcw1di tv 

1'be aex td 'tbe bluel'in ha& only been determined auccou;fully 

by gonadectaa)r ox. in the case o~ young Liah, by biawlogf.cal ex

aa!naUOD (V11ela. 1960). Depending on enriroraental eonditions 

and ~ood aUpply, the eastern Atlantic blue~in roaches maturity 

at tbe age o~ 2-4 yeara (Sella, 1929; Le Gall, 1954z il'rac.'le and 

Vilcla, 1960) and ti\e western Atlantic f'ish at the age ot 4-S 

:Uae.Cin c::r~ considered to spawn .frnctional~v during ona 

perioc o£ the yeC)r u :t'Jl ;:o, 1910; ;;yl!.CC :~nd ! :ane1cas, 19.:?:? ; \.'ilola., 

1960; :dvns. 1954b), ~lthcUGh -they ht~vc :rarely been observed mnt-

ing. It i!=i believed tlu\t individual ;>airs roll around nnd touch 

tbei r ventr~l surf'&ces, e t , ,h!ch ;.>oint the eggs nnd !!dlt ~-.re ro-

le~.scc (!ielot, 1932; sell£>., 1911). This o ;.>ernti.on is conoidered 

to occm~ at cc.;.:>ths of e-10 aotres in shallOtV or c!ee~ water (Haldt, 

1 ()':'0• ) -· _,.:.. . ... rc.?ort of tile cour-tship nnd Jat~:ting o'£ another tuna, the 

Paci.fic bonito, is in basic agreement 't".•ith 'this dcscri'!)'tion (rw.nar~> 

1965 !11): 

"1\:f~e:- o b:.-is:f cc<ili:"tship 9 ~ho EW.l.c and female l~av•-a the 
~-c11ool.. 1bo .female s·wima in a tight circle as she cx
~rudes tile eggs. 'lbe male :follows her exuding mil 't. nte 
~rocess iG brie:f, lasting l. or 2 minutes." 

Bluo£in £ocundi~y has bzon li~tlc s tudie d and ~a reoul~o o~ 
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-tern Atlaadc bl~ia, appzomdu~el.y alx yean old, bearing 

a caloalated total ~ 9,3601000 egga. Will~ (1962) atatee 

tha~ a 600 pa.wt ~... (appz-axiNtel:v 13 ,.ua old) will pzoodace 

abaa't 1 10001000 egga aDd accozdlDg tD McK8Dde (1965). large 

t~•• .ay pzadaae up ~ 1 1 0001 000 egge. lhe exteraally ter

tillaed egge fd tbct -~ AtlaaUc bl~lD an epberical aad 

tn•1aoen~ aDd aze CON~ by a tbin ..,.,th •• braae. 'lbeir 

dfa•ier nagee f'raa 0.'7 • 1.1 - iD ocmtna~ t:o 1.0 - 1.12 - tor 

MedltenaMID-bl~in egga, a pberaaaeDOD wbicb ia explai..S by 

tbe bigber t ,..,.ature (6 degr••• - 8 degr .. a C) ot the -~ 

Atlantic aqaWid.Dg groude (Rivaa 1 1es=.). 

Accordiag t:o work carded out in the Mediterr:a..an ('the breed

!.Dg grOUDd o~ tbe ... tara A'tl.&DUc popQlaUon), the bluatin de

velopea a bigh degree ot aenalt!rity to salinity aDd ter:.&perature 

daring the~ nprodiacUve aeaaon. 'lbe eaaterD and weetern A'tlantic 

popa.latlcma ar:e pRbably amalogou in 'thie reapect, although the 

preferred ~f"'p4tnture (&Del eal.tDi'ty?) values appeaz to differ. 

Bnted:lag tlah seek the warmer aDd .ost sallno wa'tera (Roule, 

1924) and spa,~D at the tiJae of maximal lncreaae in tempera-ture 

(Sella, 1931 )o In ndcUti.on., the suri!ace temperature ami salinity 

mquirem€ntt6 of 'the emll -tur.a (23 dQ9::~s aa 25 deg~ees C ami 38.2 -

Sao S%.) differ fro:n tho so of largo -twm. (1.8 degr~es • 22 degrees C 

and 37o2 - 37.a~llo) 9 (Sslla 0 l9Sl), t:;ith nn overall a'VQroge te~ra• 

'twrc of abou-t 20 deg&:eeo C (Roulc0 192t!)o !n CO!l!)arisono the our

fQCO ~ra'ture o£ tho t·;ootcrn A'tlcn'tic spawning grounds (Suaits 
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~ Florida) nnge :trca 24.9 degr•• - 29.,5 degreea c (Riv_, 1954a). 

Knowledge ~ the ••terD Atla~c apawnlng gzo\IDda aad breed

lag -••on la conalderably 110re extenalve tbao cd the ••tern 

Atlantic. Rl._. (1954& ~303) repone: 

""~be known Buope&D bl~ln apawnlDg Gft)unda CCIIpri. .. 
•1Dly tbe c.ual ,.....ttL~ (Roule, 1924) aDd tba 
bzeedlng aeaecm exteDda baa late April tbz'cugb aboat 
tba ldddle ~ JUly (Roule, 19241 Heldt, 1926; Saruo, 
1929). '!bit dpeniag o~ tbe gcmada beg!• about late 
April aad early Nay lD vadcaa pane ~ the Ned! tar
x-anMn (~, !.~4). A't tblii u.., ~ £ian acbool 
in ~t ..,.,..ra aDd ~oza eboela c:capoeed ~u-a 
cd HVUal tboa8•Dd ladlvidtlala wblcb tban travel to 
the apawnlDg gmaada wbee tbey arrive daring tbe laat 
two weab o~ Ma)r. sexn-t -tm"aUoD la now cc.pleted 
and tbe actual epaWDI.ng talc• place dadng the aootba 
fd JUDD &Dd early .JUly." 

~ulble apawnlng gzouada aml/or breeding gzoUDda ~or the 

weat.n Atlantic blue~ln bave bean a subject ~or much apeculaUon· 

(sella, 1931; Held't, 1931; l:eetman and Neville, 1942; l'lowbray, 

to indicate a sl)awnlng ground in tbe S'tralb of Florida. "Ginn't" 

tuna caught of£ Bimini ODd Cat Cny in r.7ay and J'One have probably 

apawned (according to evidence based on gonad condi Uon) south 

of this region, possibly as enrly os April and ea:r:ly i'-!ay (Bullis 

and r·'iather III 0 1956). Spawning in tile Bimini orca does not ap)?ear 

this 'time rutd on 'tbe growth ra~ o£ the young bluefin (P.ivae Q 19.5<la) • 

r~ol~ (1959) providctl .:1dd!Uorml ovidoncc when he dcecrc:o 
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Cn't Cay. All were "glanta", their aizea rangiog £rca 223.5 - 254 

aa and 361 - 562 pounda. 1he ovaries of tbo two t"ezaalea indicatee 

recent spawning. 1be teatea o'L aU the males contained ma'tUz'e 

apena and 'tbeir condition indicated tbat tbey bed alzwady apawDiild 

or were about to do ao at the 'tllle of capture. Further exa•iaa-

Uon of ecJul.t gonada and the analyais of the a'toaac:ba o£ predacioua 

~iabaa (eg. Carxpbaene) ~or jweoilaa, has ebotm 'tba nd.l extent 

the Florida currettt 'to the weaeern edge o~ the Behallae. 1ba moat 

active apawn!ng appear• to occur in May, t'roa Riding Rocka to 

B!alni, along the western edge ~ the Great Efahamea Benk (Rives, 

1954b)• (see Figure 7). Only large individuals (3Q0-700 pounds) 

have bean observed in tbla spawning zone, heooe mature ~ish below 

300 ?Ounds must e~wn independently (l(ivas, 1954b). Larger tuna 

warm waters o£ the Qllf' of r.1exico and Caribbean in late AI)ril to 

early June. The medium-ai2Cd fish (less than 300 pOWlds) prob

ably spawn from late Hay to early July farther to 'the north in the 

warm Gul.:f S"tream nnd Sargasso f'ringe, between Florida and 1"-.!e\1 

Englantl {i·!ather 11! 0 1962b; h'illiamscn; 1962 ). Thus, the large~ 

·~ 
\ 
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T.bay are characterised by ~e preoporcular s~ineSCQnco, tlw number 

o~ ver-teb:au (3S) ), and the black pigment4tion o£ tho t"irst dorsal 

!in (&d.vaa 1 1951). Eabryonic and juvenile li£e has been studied 

mainly in the &a&~rn J'.tl.antic population {L.hrenbaum, 19.24; sanzo, 

l93Z ; Dieuzi8<1e, 1951; l,lo:rovic, 1961; Scaccini, 196S; Dicu:dede 

and Roland, 1955). 

In£ormation concerning tlw c!.i.et of larvae and juvenile tunn 

(oren, Ben-Tuvia ana Gottlieb 1959): 

Larvau (I..Qss than one yt;tar old) : Deca?od crustacQrul.S and 

euphausids (28%}; ampbipods (28~); t"ish (20::t); ceplU\lopocis 

(1m~); stoma topocis (.2%); heteropods (l~.i); tunica ~es (~~.-:; ). 

JUVenile tuna: l"i&b larvli.e (including bluefin) z young 

clupe.icis Oe!J• !"",ardinia oilchardus.;. 

During the Bahama blue.t'in tuna season, in ~iaY 1952, 195.:~ and 

19.54, · t...'>te gonads o~ 95 individuals ranging £:rom 199.7 - 255 em 

(~ork long'th) ane& £rom 297 - 746 flO\lnds in weight, were e~.mi: ~~ 

a't ~t Cay (Rivas, 1954a). 'nla .f'0mal~as outnumbcrccl the m.alas by 

at least 2:1. 

'fCC).r ; :onth :ro·tal NCo :\':..~bcz 0 ~----J-C < =--.,.;; .. ~r;;; '1 "' 

~.acln.....~ r-tales Fc-:":":nlos 

1952 !:.!cay 35 10(29~'5) 25(71~:; ) 

1052 ~·~ay .:.;1 C(2 6%) 23 {74~.)) 

1954 1\tt?:y 29 }1{3~%) 18(62~) -95 29(31%} 66 {69~) ) 
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nortbeJ:n Caribbean Sea, tbe ratio in f'avour o~ the :females in

creaaod 'to 3 sl. '!be flab raugad ~rca 209 - 245 em, with moat of 

them near 255 em (tozrk length) or about 470 poUDda in weight. 

Month 

1955 

Total No. 
Exaafned 

13 s (23!l) 10 (77~) 

Kr'weholz (1959) detezllined the aax ratio~ 7 bluet'i.n caught 

near Bbd.nl (BAM-a) be-e-a May 19 -23 1 1956. 'l'bair ai2ea raaged 

trca 223 .s - 254 c:a (total leagth) aad f'rca 361 - 562 pouoda. 

Month 

1056 Mo.y 7 

~\)!Jibe~ & 1~rcent 

Malee Females 

5(71~) 2 (29%) 

the Dal.ee eanDO't be ccmaidered eigniticant. 

pears to alter radically. Crane (1996) s'tllri{~..! 30 bluefin ~'*t 

o££ Port1anc, ?-1ai.ne. Their sizes ranged £ram 104 - 246 em (standard 

length} anr:l .fro:a 65 - 600 t)OundS • l\1.1 o£ tho fish v.;ere males and 

five of 'tho l.ilrgest (700 J')ounds and over) had broadly distended 

sperm ducts and Gpent testes. In the other 25 bl.uefin the sperm 

ducts wel:'e slender and the testes v.-ere £ar from being in a breed-

in..3 condi 'tion. 

Vcaz r-:t:Hl'Gh To'eo.l :':o. ~\umba::i: r~ ;~rcen'C 

B.."tt.mine-d ;·.lalcs Fema.!os 

1936 July 30 .so (Ji.OO-'.;) 0 (O;;;) 
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Scotia, Uleir aizes ranging ~rca 205.9 - 253.4 ca (.f'ork length) 

and ~roa 380 - 701 pounds. All were aale. 

and 

Year 

19.52 

1953 

Month 

Oc't. 3 

Aug. 7-10 

Total No. 
Bx•afned 

9 

'!\'Wilber & Percent 
Hale F'etale 

7(78%) 0(0";) 

2 UDldenUtlod (22") 

Tbe rea111t.a o~ tbe ..x ration detendnationa in tile caribbean 

and in tbe Saba-• are auhe'Cand.ated by the ~1Ddinga o~ European 

worklera in tbe a~~alogoua region o1 tbe eaa'tern Atlantic (the 

Hediwrranean aDd Iberian Atlantic). Frade (1950) ~oUDd in 1933 

and 1934 'that ~roa a total o~ 8 1 988 blue.tin analysed, 57'Ji were 

:feaale and 43~ were aale. '1'be aex ratio ot :tiab going to (May -

June ) or COJii ng lfft>a ( Jl&ly - Auguat) tbe central M8di terranean 

spawning gmunda ia considered to be cona'tant ar,d o:f 787 blue:tin 

inveatlgated trma 1958 - 1960, approximately 38% were :alee and 

62% were :t-1- (Vilela, 1960). o.t a to'tal ot 1,111 bluet'in 

caught on the ?ortugueae coast traa 1958 - 1961, 36.9% were Jlal.ea 

and 63.1% were females (Vilela and Monteiro, 1961). Kodriguaz

Hoda (1960) analyaed 607 tuna caught o.f'.f' the sou'th Atlantic 

coas~ o"Z Spain ouring 'the years 1.956 - 1.958. He found that 64. S% 

were female and 35. 5% were r.:aale. 

CO.'iCEPTION BAY 

Sex Oe'termina 'tion 

t-1a teriels ami r-1s"Ulndo 

1 o Gonadcc~cmy 



'tba author exa•tned the gonads o~ 106 blue£1n caught in 

Conception Bay £rca JUly 2C - September 19, 1966. 'lheir sizes 

variecS xn. 211 - 254 c::a ( tork length) and froa 336 - 695 poWJde. 

'nle -~- were readily diatlnguiehed from 'tbe ~-lea by aection

ing the gonada. 1be 8p8M aale teat! a was 'triaDgU.lar in cross 

aectlt'Al with a •-11 duct aDd blood veasela running along tbe 

margin u"Z the organ (F!gure 8A). In contrast, the ovary o~ the 

spen't ~amale waa rOUDd in cross section and i 'ts dis-.t;er '-"~ 

conalder,ably larger 'than tba't o~ a testis ~rom a blue~ln of simi

lar length. 'l'be ovary tended 'to be flabby, partly due to the 

large cavity along its length (Figure SB). 

2. Erythrocyte Anal~is. 

Dif'f'eren'tiation o'£ male f'roaa female avian erythrocytes was 

demonstrated by 'the use of lysin present in the lectin extract 

of chestnut, Aesculus blppocas"tnum, (Cohen, no date ). Male cells 

'vere more readily lysed than female cells, confirming a similar 

observntion by Borel (1962). Dr. Cohen (~oswell ?axk l\'lcmorial 

Institute) the author of the above mentloned paper, kindly 

analysoo samples of blood f:om Concep~:!on Bay 'tU!"-3 !n .:ln ~'ttc:=p~ 

~o similarly di£fe~ntiQte the sexez. 

Tne b~.:uefin blood •::c.p, obtained az fo!!ov!s: E~eh £ie..'l '!.'.'OO 

suspended by its cntwal ~in and nn onterlor-vcn~ral ~ncision 

m2.Ce \'j:t th o kn.i.fe. Blood ~;rns ini ti.nlly allot·:cd to flow .freely 

to avoid ';'Ooniblc contauclnotion t.•Ji "i:h :reo:ldual ourfaco i.'Jatcr • 

·.~ 



A 

B 

FIGURE 8 
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t.,?X'OXiWl'Ccly 20 cc o~ blood was then CDllected in a 9la~s, scrfilW 

to? vi&l. The vial wa~ AtlP1"C?rlat:cly labelled and stored a't S de-

grcQS C prior to axp~Wii& air tran&;K>rt in insulated con'tainera to 

the ~Oswell ~rk f·1Wiloria1 I116tituto, out'falo, New York. All o£ 

the &a~les arrived in a ;>artiolly bemolys~ condition so prevent

ing reliable nnnlyai•. The addition of approprha~ quanti ties 

ot Hq>arin SocU.um by the author did not overcc:ai: this problem. 

F'uture aam"?le& t!lll be coll~c~ o.ccording to ~ m.e'thoda recom-

ncndcd by Fuji no (1967) • i\nd hopet'ul.ly from fresh epeci118na. 'Dle 

blooc! snmplea tnkan in 1966 tJerc obtained :from bluefin ~bleb had 

been dead for as many aas nlr;a hours. 

Result• 

hben the c:iata were oonslclered by monthly intervals it was 

n~?Urent that ~~e nales outnumbered the females by a ratio as 

high ns 3:1 and by an o~werall average ratio of slightly less than 

2:1. 

Yenr l\lonth Total ~b. !'Jumber ~. Percent 
~-u:dncci l''lale F~ale 

1966 .July 68 38(56%) 30(44%) 

1966 Aug. 20 22(7~%) 6(21%) 

1966 S2J?i:. 10 7 ,701'3) 
106 67 (63%) 

Pcco~ding to these results there a?pc~rs to be a revers~l of the 

se:~ ratio \'/hen consic'lering the ~,:.;estern l"'\tlantic blue£in in its 

southern habi tn .. ~ (&-~":lY) nnd in its no::thcrn .fcet.ii ng g:.i:'ounrls (july ... 

Oc~obO!'o 



To da~e ~he author baa beea unable 'to :find any da'ta concerning 

the sex ratio ot the eastern Atlantic blue1'1n during tbeir t..Sing 

period in tho Norwegian and North Sea, i.e. area• anal090ua to 

Now1'oandland waters. 1'be Conception Bay res 'Ill u, tbent'ont, can

not be saba'tan'tla~ by CCJa!)Adaon with northern nu.ropean cletar-

111naUolUI. Ia add!Uon, becauee ot the iaadequa'te aa~~pUag period 

(1966 seaeon oaly) aJXt ~· liai'ted na.ber ot aex-cle'teJ:Jd.Ded bluatia 

(106) it would be 1111Wise 'to speculate as 'to possible raaaona :for 

the indicated sex ra~!o ~rul. HalrevaZ', ~· aelectivi:ty (it' 

any) ot rod and liDe tisbing at tbe varioaa augea ot the bl~in 

lite cycle aho11l.d be considered. 



SECTION V 

Aa noted ln the "Introduction, n tbe earl.t•t ret'entnce to a 

study o~ age and gzanh fd tunaa (probably blua~ln) baa been traced 

to obeervatlona by Gnelc ~leber~Mm about 2000 yeara ago (Bell, 1964), 

but only in the l .. t decade baa aucb e~~or1: been d!zected towanla 

tbia pba- ~ twa ~arcb. 'Daree aajor revl-. bava been pub

llabed ln tbia perlad1 Ha,.abi (1958) on ?acl~lc tuDa atocka, 

Bell (1964) on world taDa atocka (Including blua~in) aDd Sbalaura 

(1966) 1 alao on Pacl~lc 'tuna a'tocka. Hamre (1962) reviewed the 

metboda uaed and ~te obtained ln es'timaUug vital ataUatics 

of tuna populatlcma. "the ageing techniques are coaaon to all tuna 

species: rlaga on bard parts, progression of modal aizea in 

length-frequency dlaulbutlons, and 'tagging. Tlewa (1960) de

veloped a new 'technique separating year-claeaea o£ large tuna by 

means of their eye cliametera. ·None, however, are very precise. 

1he results achieved by one technique are therefore verif'ied by 

comparison with the results obtained using other methods. 

Rings on Hard ~ar'ts 

1\S the blucfin under~ot:e ~n onm.m.l feeding migration :fzom 

\'JO.l:m Caribbean 'l.·;a~~s "t:o cold i ·~foundlar~ azeas they e:~erl.on::e 

radical environmental aml physiological changes. 'lbe formation 

of die~inct grow'th rings io us13allv aasocia-tcd t·;i 'th such phenom.• 

cnn Q l'C ie aos'WilOO th.a ~ 'the rings m:e formed one(.;) a year :1 



~robably during the winter or early spring (Matber III aDd SChuck, 

1960) and tberUore ladicate the age o~ tbtl .flab. l'he ringa are 

thua called anmali. In coauaat, tbe Paci~ic albaco.nt r-lna 

throughout ita ll.fe apan lD a Uopical envirom~e~~t and ageino 

via ring counta baa prOftd illpoaaible (otaa aad Uchida, 1959). 

Scalea and vertebrae are tbe baxcl parte nor.ally utiUaed, 

rather than tbe otoli the which are a:l.lky wbl te tbrou.gbout la the 

blae:tin aDd CODaequently are unreadable ( W!ll!e.!!=o!!, 1962). C'tha& 

bony structurea, aucb as :tin epi••• can probably be uaed ••• ac

corc:ling to Helncke (1905 }, there is a coaplete correspondence in 

the sequence o'L growth lines in the verious bones arui scales ot 

an individual tish. Scale reading has proved to be unsatla£actory 

tor bluet'in older than 7 years according to W&s'tlaan anc! Gilbert 

(1941) or over SO ?01111ds according to r'iather III and Schuck (1960). 

because the scales oocome thick end un::e~~blg. Hov.-evar 0 annuli 

~ormation on vertebrae can be used t'cr age deteraination in blue-

fin of ~11 year-classes (~\·cstroan and Gilbert, 1941 ), al'though 

dif.ficulties in rending the annuli and avoiding subjective judge-

aents increase v.·ith thair nuabar, :"larticularly in fish over ten 

yenrs old. Vertebral-ring ago determinations of Atlnntic olua£in 

".ave been condue~cd ll1.l a nurJbc:r of £AUthors: Sella (1929 ) 0 :-lamrc 

(1958):? V:i.lcla (1960), ~~cd::dgua:,. ... P.oda (1960) ~nd :'1::.\'thor III and 

Schue~ (1960). 

Length-Frequency Analygio 

Tbio -tcchr'...iql!Zo im;ol!.uco ~c!!c~·.i.n£) ~o oco.sormJl pirogreooion 

-~ 
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of the dominant ~-~in lengtb gzoupa: \\18at:man aDd Gilbert (1941), 

\~ataan a:ad Nwllle (1942), Riv- (1954a), u ... (1957), Hamnt 

(1958), rJ"-na (1959), Ma'tbu III aDd SchucJc (1960) aDd WilU-on 

(1962). It le pa~Ucalazly eppzoapriate tor apeciea eucb u blue1'1n 

wbicb epawn over a abort ••eon aad gxow rapidly, beace accentuating 

'the modal group•. 
A problea wblch lDdl~ectly ~t'ecta the ageiag o£ CoacepUon 

appearing ln lfmgth diatd.butloaa are yotmg o'£ the year. Matiler III 

aDd Scbaak (1960), working OD blue~ln tabn in the vicinity o£ Cape 

Cod, conc111ded 'tba t tbe fuet JKidal group (average l!ork length = 
38.0 em) were ln tllct the young~ tbe year (O- year olda). 

they baaed tbalr c-oncluelon on the lack o~ annul:l on 'the scales 

aDd vertebrae of ft.b of tba't &i28, and the lack of any evidence 

'tbe \W)rk of sella (1929), \\~&tman and Gilbert (1941), l\e&tman and 

Neville (1942) and Rivas (19S4a). In general, age and growth data 

for weatern Atlantic "giant" blwdin, particularly above tile age 

of ten years, is sparse. 

CONCUP'!'ION BAY 

Tho blu.e£:1n cm ... ~ght in Concc:ption Bay are nol:'m:;llly tho srgian~s" 

and arc 4arely less -than -ten years old, honce vertebral ring coWl 'to 
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Materl.ala end Metiloda 

'lbe etandard p~ocectu• ~or a vertebral ring count le to r8110Ve 

a aect!on 1'rca 'tba backboae, pn:terably in the region o~ the anus 

when the ver'tebrae are largeat. However, tbe 1966 Ccmceptlon Bay 

tuna catch - o• rcially utllieed (~lab being beaded, gutted 

aDd deep tro:zen wbole) and tbe au'Cbor waa, ~or tba 1808't part, 

able to obtain eaaplee o:t the -ller anter.lor va~ae only. 

was reaoved. 1'bey weJ:e then pnaerved in 1M :f01'11&1ln and a~ter 

suitable tree.~t the concave cenua were inspeCted. 1be armul t 

were mark:ad by "'epmaalona and colour varia tiona, wblcb we%e ac

centuated by direct or indirect Ught, staining, or when scak8d 

in water or dried (Figure 9A) • wax (parawax) and IIIOdelllng clay 

(permor>last) casts weZ'e used to verify some of the results (Fig-

was time conslbing and waa used for only 12 o£ t.be vertebrae. 

According to Galtsof:f, 'the stain operates on the following prin

c1t>les: t,Uzar:f.n Reel s (anthraquinone group) tvns shotvn to be a 

specific stain for bono (Lippman, 1935) and Hollister (1934) 

noted if:s af-finity ~ calciUI:l phosphate. 'lbe intensity o£ t:he 

in ~ho bone 0 This concentrat:ion voz-:lo:::; uni£oroly vii th the season 

in the case of blua~in, hence accentua~ing gro~tb rings. 
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the three readings were in agreement, i~ not the vertebra was 

discarded. 

Norpha.a'tric ~~eaeur-nta were made with the aid ot large and 

small calir>er• and a :tlexible ateel rule. 11Ht associated data 

sheet and .aaaurement 'technique• are illustrated in Ap~endix 2. 

All :tork length meaaur ... nts re:terred to in thia tbeaia are 

atraight aa GPr:»>•ed to curved (fiank) measurements, unless other-

ldae atated (Figure 21~ ~ge 93 )o 

Result• 

Vertebral Ring Counts 

o:t the 87 vertebzae examined, 24 were discarded because o£ 

unrellable readings and a further 21 because thoir centra were 

partinlly destroyed during removal from the ~ish or their sub-

sequent preparation. The results of the exrunination o£ those 

remaining are recorded in Table a. The majority o£ the ~--.... -·.a-,_,.., •• '-'lii!-.f' ........... 

Bay blue:f'in catch (1966) v.oul.d appear to be 11, 12 nnd 13 years 

old. 

Table 8 
TUr.a Caught on Bay 

( 1966) , FOr Each Number of J\ nnuli 
(years) 

10 11 12 13 14 - - - - -
218 218 219 236 251.5 

218 220 240 
220 231.5 241 
222 231.5 241 
222.5 233 244 
223.5 2 34 244 



-?o-

Table 8 Oont 'd, 

...!2.. ..D.... ..J!.. 13 14 - -224 
... _ .. . .,. 246 

227 235 2C'I 
327 235 250 
228 236 251 
231 236 
234 236,5 

237 
237 
238 
24U 
2G. 

Average Fm-k l..eDgtb 

218,0 224.51 234,2 244,0 251,5 

No,~ Specmeu. 
1 12 17 10 1 

Analyala fd LeDgtb PZaqaanclea 

l'he ftl&ulta are preaaanted in F.lggre 10, '!be ~ork length& 

cloae1v epprmct•te the values deteminGCl £or tb8 agee u, 12 aDd 

13 veare by ~ vutebral ring count method (Table a). 1be reaul ts 

are alao similar to the eadma'tion& o~ Mather III and Schuck (1960), 

and t~'f.llimlaon (1962) £or blue£in caught in the north western 

Atlantic (Table 9), 

Table 9 

r'latoor 

~ Average R>rk Lenq'tb o£ i\orth t·:es~ 

A~lantic Bluefin Aged 10 • 14 Yerui:G 

III om Schuck ~·:i11iamson Present stuax 
20So4 206oS (210.0) 
22~.5 22lJ.c<j 224 • .5 
233o7 2.3.3cS 234o2 
24..3o~ 24So7 2(14.,0 
243.,0 2SSotZ (2S1o5) 
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No~·· 
1. F:roa Matber III aad Sc:buck (1960a42 >. Table 2. Average 

:fork leagtha 0~ bl~iD tuna taJcleD in tbe vicinity 0~ Cape Code 

Age ~rfa readinga of aaauli oD vertebrae. 

2. WllUaaaoa (1962 110). Jl"lank 1eagth8 (inch-) tbat can 

be expected in the :firat two ••lea o~ Auguat lD the nor:th weatern 

Atlantic. Ooaww:ted to t'ork lengtha (c:a) by tbe autbor:, u.ing 'tbe 

:tollow!ng e!!~e!c= ~e=== ~== e:-~'th=: III AI=! SCb=ck' (1960a43) 1 

:fork length (c:a) • flank lengtt.a (lncbu) x 2.54 x 0.958 

3. Par:entbe- indica~• that only cme apect..n waa exeained. 

To veri:fy the above reaalta a tecbnlque involving probability 

paper: waa U..S to extract the co11p0nen't group• o:f the polymodal 

.frequency dlauibution. tbia -'thod1 deacr:ibed by Harding (1949) 

and exteaded by Caaaie (1950) 1 involvn the t'i tting o.t a nol'lllll 

curve (either graphically or er:l~tically) by Jteana o.t ita ex

posed tlaDk (~ part which does not over: lap wi tb ita neighbour). 

Once the ~irat curve baa been ao eliaina ted the :flank of the next 

a.c:c.aa expo..S and the pr:oceea may be repaa 'ted. 'l'he uae o~ pr:ob

abill 'ty papiir provides a linear ~ranatoriia Uon which allow& ~e 

overlapping flanks ~o ba more readily detected (Figure 11). Tb0 

inflection points were c:onaidercd to be a~ cumulaUve t'roquencioo 

of 3.5%, 20.0%11 77 .em ontl 94.0%. The points o£ intercept between 

the linearly 'transt'ortled data and tbc line of SO% cumula'tivo fre

quency ropreaent the size t'~aquency modeo: 225 cc, 235 ceo anti 

245 en (11 0 l2 er~ 13 ,ooz old bl~o~in ~copcctivcly)o Tho 
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technical prooecluea wee aplalned by Callaie wbo aleo aapbaalaed 

the valGe o~ Reb a tlllcbnlqae (CUa!e1 1954:522). 

"••• -n. aillple aad ~td pzecuaUon ~ plottl~~g on 
pzobab!Uty papa' ••• u-. nwa1a Ulltluapected t'•tuna 
iD ewu 'tM 110a'& appanzrtlv et..,J.e dleu!batlona." 

A1 tboagb C. aU'tbar - unable to reveal any unaaapected f'ea• 

tuns, U. at• ~ .adee eo deterU.Ded do aubstaDUate the 

renlu ob'&a:!Md by tbe pzericualy dlec:uaaed t8cbDiquea. 

Age • LeDgtb AalaUnnahlp 

All ~lebu appareDUy ecbibl t an lnl tlal. period o~ 1ncreaa

lngl.y rapid aMolute incr•• ln leDgtb 1DCZ8B8nt f'ollawed by a 

decrease (R1ckler1 1958). '!be lncreeslng phase is seldom eeen as 

it occurs .ary early ln ll~e, uaually bef'ore tbe end of' the first 

year o In the case of the bluef:ln, the rate of decrease in length 

incrGments :ls so sl.ow as to make the age•leng'tb relationship effec

tively linear for the reatd.C'tecl a128 range of blua:fln caught in 

CoJlCG!)tion aay, i.e. ma!nl.y 11, 12 and 13 year olds, with a minor

ity of 110unger or olc:ler fish. 'l'he biological e£.tectiveness of 

Von Bertal.anf'£y •s deca)dng exponenticl grow'tb curve (Von 

P.a:&:talam?£y1 l9:=i4, 1930) was recently ciemonstrn ted when a;;>-

~lied to ~~aci£ic 'tuna species (Shomu:ra 11 1966 }. Applica-tion o£ 

its e££cctiwness by Eavertcn ancl Holt {1957)o 1-.fot>;evcro because 

o~ too l!.ci ted age-span (.3 years out of a _?ossible total of .20""· 

years) o~ -elm Conc~L,~uon Bay blc~:fin the restBl to dori voo 



by tbl.a tectenlca- ~d baw beea o~ cloab~ biological bportance. 

••••• ~ tbla eta.._. oa~~pU.•u-, tbe..-leagtb nla~l

Uip ~ eoaa.pu.. BQ -.. la p.....-. ia ita at-.pt .. t gnpbiaal 

tom (~ U). Jliguo u ia lldaptied erca Wl.lll•••• (1962) 

...... • tbe _ _.k ~ NatiiB Ill alld ~ (1160), aad booq,ontea 

a ~F 1aJrgu n..- fd ._. 

'Die wl• ~ 1GD (UJiiii~Uc leDgtb) ~be calcalat8d by 

ftUbg tM .,.lGdae ..-u.a • tM -.u~ p!ota 

lt+l • lCD (1-k) + lclt 

n.u ........... a avaigllt u.. bet•••• n1- o~ lt+! ailll lt with 

alape It aDd Y....xla ilata'aept o~ 1m (I-k), wben 

lt • leagtb a~ aga t 

lt+l • leactb ·~ age ~·x 

1oD e tbeozeUcal ux:llilla at'talftable lnath 
(UJIIPtotl.c leagtb ). -

1biD Wll• o~ 1.- - oalaalated •• S56 aa. ft •v be aU..ted 

laa pnclael)'- tbll poiat fd tbe pln o~ 't+x agaiaa~ lt wbe~e 

l~+I • lt' i.e. tlle ;»o1at o~ latAtra.pdOD o~ tile "Nal~om U•" 

... tbe 45 degne dlagolal (Figan 14). 

"!!= eJ: ... e p=e::m:= ~~ d=e!~ ~--tel!v by ~~ (1933) 

aDd WalfOlftt (1946) aDd K'epn&G~ Gach j;'QaJrS 9 gzowtb ~-lilt OS 

laG ~ t!'a pnvioua ~ oo by the ~racti.cn (ltc!l:) cC t!Kt >la'ttolro 

·~ eE'G!'A ae hJPOtbeUcal !DiUal. size o£ llA» (leak) m~ t:na agm 

zero (Rf.ek$:0 l9Sh194). 
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~--onab1e zo•ult when tbG auggeated maxtnua weight (1500 - 2000 

poan!a) and ..xiaum age (20+ ,..ra) are conaldered aa extrapola tad 

valaes on the age-length aDd ageto4118ight grapbs, Figuree 13 and 161 

reapectivaly. l~eo, the aut.d.taUon o~ 356 c:a ln the length-

.. lgbt relatlonabip r•ulu ln a caku.lated uxt•m weight of 

1550 pounds. 

Age-weight I~elationship 

New~o11Ddland waters (t'filliaason, 1962 ). VarloU& ccaputations £or 

'the age-weight r8laUonahip o~ the Conc~tion 3ay catch {1966) 

are p%esenteQ in Table 10 and FigurEl 15.. It should be not~d that 

the weight vall•s are only averages ai1d 1 because 'the l>luc£in in-

crenae thliidr \'<eight by approxio:J&l tely 1-2 pounds per day during 

the northern feeding eeason, tbe variations are considerabl~. 

In addition, the author •s ago d8terminations \~:ere, o£ necessity, 

indi~ectly c~~uted tram the length-frequency analysi& unless other

wise noted (see too~t:es to Table 10). Figure 16 is tile estimated 

growtil curve for blue.fin aged l - 14 years, based on da-ta adap~ 

by •:illiamson {1962) .:from the investiga-tions o£ I·ta.'ther III and 

Schtael~ (l960)o 

Table 10 The 1\ae•\~eigh't Rela tio11sbin of 'the 
Conc:eat.ton aay Blue:fin Catch (1966). 

l\'Oi9!!~ 'eundo ~ 
Ago (lfCO.l':O ) Al B2 c3 ~ 

D 
Jl.. CD coo ... -
2 ... <::> 0 00 

Es F6 

"" 
c::> Cl 
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table 10 Oont'ds 

Age Al Ff ~ D4 Es F6 
3 • .. - - - -4 .. - - .. - -s 100 - - .. - -6 140 - - - - -1 185 - - - - -8 240 - • - - -9 300 - - - - -10 360 - .. - - -11 430 455 417 475 494 470 

12 510 526 $!5 516 .543 600 
13 600 591 584 569 597 650 
14 690 - .. - - -

PboUotu to Table 101 

1. Valua tbat can be expected in Nawt'oandland wawzoa in tilw 

tirat two weelca ~ Augaat. WllliaJUOD (1962) adapted ~r~a Ma~r III 

and SChack (1960). 

2. Mean valuu fer 39 blueftn caught dulng the period JUly 

to Septellber, 1966, and aged by annuli deteZIIi.naUona. 

3. M•n valuea ~or 2-40 bluefln caught dUJ:'lng tile period JUly 

to Sep't4nber, 1966• 1.9. average o~ col,... D, E, and F. "Dle agea 

were detemli*J approxlaa'tely ~roa the fork length frequency analy• 

aia, i.e. 11 years (219 • 228cm), 12 years (229 - 238 em) and 

13 yeara (239 - 248 em). 

4. Mean values for 1?4 blwdin caught during the month of 

JUly (1966). Ages were determined as in section 3 above. 

August (1966). ~gcs were deteroined ao !n sec~ion 3 abouoo 

e. Maan valtles £or 12 bluefin caught during the month of 

£-eptembe~r (1966)o Ageo woro de~ercined ao :ln sec~ion 3 oOOVCo 

Only ono lll. yGnZ!' olcl b:!!.t.ID£!n v;ma c:o~h'C during 'fuio mcn-eho 



LeDotb•Weigbt Relatlonabfp 

1lMt leDgtb-welgbt nlatiooehlp wu detemi nad by the atandazd 

l .. t aqazwa zregnaaloa -tbod ~,. tbtt 237 ~f'iD caught f'rca 

~Y to septsnt.- (Cona~~pUOD aasr, 1966). '!be naalta 

log W a 2.50 log L • 3e20 

~ ~ • .0016 X L
2

• 5 

la pnaented ia FIG~~N 17. 

I~ iD \>Jelght z.iag tbe Noftb8al ~Dg S.IIOD 

Acoozding tD Rlvae (1955), the .. tern Atlaatic blaeftD 

("giant.") lacnaH tb8h' weight by appzooxfwtaly '7.~ per IIODth 

(JUly - 5apteeber) ln ~ ~ng gzoun&Sit o~~ ~ BnglaDd and 

r:ova Scotia. Ua!ng tbtt tecbntqaa adopted by Rivas (1955), tb8 

author analysed the weight d!auibUtlcn anti weight lncnaae of 

1260 bluefin caught in Conception Bay ~zom JUly to Stilptember, 1957 -

1966, ('!'able 11). tbe weight inczeaaa ao detenained ranged ~rom 

a.s%- 10% par month. lbla result is apprmdma:ta1y in agreement 

wi tb tbG dete:minatlon o£ ~ (1952) £or ~J.'th sea "giants" but 

l& conaidorably in excesa of tile determination of T.lewa (1957) 

and t.Ubman., (1959), bo'th o£ whom ~rkoo on s!railar sized bluefin 

o~ ~e ~b..'PQC r:mjor age gro~so 'i'tie egos of tho blue£in t·;ere de= 

d.~ed .fron thai= ~ozk lengths0 ioOo ll.l S,."'~ olds (21.9 ... 220 ~)o 

~2 ~ oldo (229 ... 23S cm) 0 and 13 yeas: olds (2~9 - 248)o 
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650 700 7!0 800 8!0 
699 749 799 849 899 
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Table 11 "iell!n~ Diau:l.baUOD 'Poaad!!t of 1260 

tm- a l- - Bazo Ja1~-S!p!•"iu~ ~~.-.. raht 
YeaJr *&a 200 2!0 300 350 400 450 500 550 600 

\\lelgbt 249 299 3.t9 399 449 499 549 599 649 

JULY -
195'7 - - - - - - - - -
1958 600 - - - - - - - - -
1959 - - - - - - - -
1960 - - - - - - - - -
1961 - - - - - - - - -
1962 - - - - - - - - - -
1963 548 - - - - - 4 5 6 3 
1964 458 - - - 2 2 1 1 - 1 
1965 504 - - - 1 5 10 u 7 -
1966 524 - - 1 2 12 59 78 48 20 

Ju{1951-'66) "§'! - - ,- - 19 u ~ 6r -- - 5 .,_ 23 
.~(1963-66) 495 

AUGUST 

1957 622 - - - - - - 1 5 1 
1958 588 - - - - - - 1 3 -
1959 SS3 - - - - • ... - - 2 1 
1960 600 - 1 - - - - - 2 2 
1961 489 - - 1 10 22 33 22 12 10 
1962 508 - - - 1 6 7 12 6 4 
196S 496 - - - l2 21 ss 52 29 12 
1964 555 - 1 3 24 44 34 25 
1965 563 - - 1 1 5 16 35 34 .34 

1966 557 - - - - - 7 18 24 7 
IIMin(1951-66) - - - - - - - - - -

553 - 1 2 25 78 142 185 151 96 
... ~(1963-66) 558 

SE?'l'Et.mBR 

1951 - = ... - - -- - -1958 663 - - - - - -- -1959 559 A - Cl 1 - - 2 l -1960 739 CD - -- ... ... 
'i! s " 1%! 649 ... ! - .... ..;. 

" - ~ l 1962 625 .. ... ... - CD 

1.963 S2e 10 s 9 11 .3 - - .,. 

1964 597 - l 5 22 27 27 - - .. 
1965 591 - - 12 ltS 12 - Cl -.·. 1966 633 "" 1 - 3 6 .... c. - .. - - -~lean(l9S7-66) -- - - 66 53 - - - -- 13 :u 45 

620 ~ - ... 
: MI!Qn(l963 .. 66) 607 
i 
2 
r 

1 
~ 

"' 



'IbeoxeUcally ~ -igbt•ti88 nlaUon aboul.d conaiat ot a 

lUIII!Ju o~ aigaoi.d cu:nea, bat bec:auae o.t tbe navi~ U.. sau• 

iod atwlied (JUly • septa ber) oDJ.y put o.t tbe cuzw ia appu'ent 

(F19Uft 18). U. c~ o.t U. ~JPe w • k~n • wen fitted ~ eye 

because u the large atal¥iard «Rrora oba!Ded by ataUaUcal 

mnhoda. A CODaldu'ad.oD ot the weigh'& and leDg'tb data in rel.a• 

Uon to u.e, aaggeata tbe .tollowlag bypotbea .. a 

1. the largut ladlvidual.a ot a aped:tic age c:l&aa arrived 

tlrat ln CoDCtlpUon Bay bec:A\IM ot tbelr taater aw~ag apeed, 

hence reducing the initial. (calculated) rata ot ..weight iocreaae. 

2. The ..alleat iDdlvidaala ot a apecitlc age clau arri911d 

in tbe latter baU ot Augut, he nco radacing the (cal.cula.ted) 

re. te ot wel ~"t incl'eatle. 

3. 'Dle aid-August period a:»rC"..1idQC 'the highest •~ace 

water ta"'pera~ eaabliag larger iadi.viduala o'L an age group to 

exploit rich .f..Uag grouada in colder wa'te%a to the nortin o~ 

CoDCeptlon Bay. 

~. Naxim• £eeding uaually occur• only wben the 'telpera'tw:e 

la in 'the uddle o'L ~ prtd'arrQd r&ngee Thu tiM~ latter baU ot 

Auguat cou.J.d have bGen too war=. 

s. 'Ihe zat.e of ~.,aight increase waG rQztored ae ~e wa~er 

tcJ:Bpera~u.re declined 'to the pret'crred r6UJ9S in late .August anti 

September. 

6. l'he rnte ot' vJe:ight incremse in late scptc::lber and octo .. 

ber (not shewn) t><ould probably ~ oeeen'tua~cd by the ~rary 
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IDCI'GUe in Growth and ~'tb DUring the Northern Feeding Season 

Becau_ee o£ !nsu££lcient data only 12 yeaz old bluet'in were 

considered (Figure& 19 and 20). 11le curves were £1 tted by eye 

for tbe reasons indicated in 'the p..-erieus Geet!on o T"ne resul 'ts 

:! ndieate a girth and de? th increase of apprOlcima tely 15 em ar-~ 

5 cc ree?'!c'tively during the three month f'eeding i)Briod of .July • 

~pt~r0 1966. 
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Relative Growth 

l 1be changes in body proportion during 'the growth o~ eaatern 
t 
~ Atlantic b1ae1'1n haw been deacribed by Heldt (1927). hade (1931), 
~. 
~ AricO and Gllnowae (1953) aad GeDOftH (1956). Tiewa (1962 1 3all) 
~~ 
~ s~iaed tbeir reaal 'ta aa ~oUowa a 
~~ 

1. 

m decreaae ia linear to length. 'lbia la alao true ~or tbe bead 

length aDd the dla'taace .troa tbe Up o.t aDDG"t ~ tbe inaution 

point o.t tbe ventral ~ina. 

2. n,. di_.r decreaau relatively wl tb bead leagtb, 

but with lncreaalng length at a deereaalng rate. 

s. Diatance o.t eye .troa eno11't1 aeaaured along the body 

surface, increaaea relatively with head length, but with increaa

ing length at decreasing rata. 

4o te~h o~ ?eCtoral ~in decreases relatively with fork 

length, but with increasing length at a decrQasing rate. This 

is C~.lso true .tor the die'tanCG t'rom tip o.t snout to the insertion 

point ot 'the anal tin. 

s. D:l.atance .tr011 tip o~ the anou't to the insertion point 

ot the .first and second dorsal .tins decrease& relatively with 

.fork length, but in specim~ns above 200 em at a lesser rate than 

ior those between 100 - 200 em. 

'l'he direct morphometric comparison o£ ea~tern ~·:ith western 

Atlantic bluefin is complicated by the variation in mensuring 

procedures ndopted by ~~0 various au~hore. However, ae ~e 



~ 
I 

I 
W-
t~ ... tern and ~•wrn Atlantic bluetin pOpulaUona an coneidered 
~· 

I 
I 'f• 
~:. 

~t 
~~ 
\':"· 
~ ... . 

to cUtter at tile n.cial. level. at JBOe't (Matbar III, 1962a), the 

above cbangee in body proparUone an probably cc: t on to both, 

Beaa118e o~ al~uic developlla'nt ot certain pro,ort:l.ons 

~: the blue~!n, and tuna• in general, usually dit:ter greatly in ap• 
~· 
~:: 
~c 

~ 
pearance at dlttereat d••· Horl~, according to Gibba and 

~: Collette (1966), the rela t:l.,. lengths fd body parts per se baa 
~: 
1/, 
( ,· Jr. 
~· · 

~:. 

1, 

:\ 

Uatted value in species :l.den't:l.:ticaUon ot tanaa and baa been 

reaponaible tor ~~any a:l.aconceptione. P.lather III (1962a) studied 

the relative growth o~ northwestern Atlantic tuna as a means ot 

identit')'ing the various speciea but in conjuncUon wl'th meriaUc 

data. In the ease of the bluet'ln the range ot t'ork lengths varied 

t':roa 20 - 270 em. The results indicated that the head and an-

terior portion o~ 'the body becaae relatively shorter with growth. 

In c.ontraet1 the posterior part o£ the body, tbe second dorsal, 

the anal and the caudal ~ins becoae relatively longer. The 

ventral tins and the tire't dorsal :remain relatively unchan9f'd 

whereas 'the pectoral t'in a~"tllins 1~s maximwm r~lati"-e eize in the 

medium sized blue£in. 

The au'thor studied the relative growth o~ 187 "gian't" bluefin 

(aged 10 - 14 years) wi 'th :tork longths varying only :from 215 -

254 em (Table 12). 

·~ 
··---



!able l.a 

215 - 219 
220 - 224 
225- 229 
230 - 234 
23!1 - 239 
240- 2.U 
245 - 2.9 
250- 2.W 

-e:a-

4 
12 
26 
35 
59 
2" 
18 

9 

1'o tac11i-.te c:c,.adeoa u. --~ ...s wen tboM 

adopted bl' Matbu III (1962a) which wue baaed oa the work f4 r.carr 

aDd Scbaeter (1949, !ligan 21). 'Dle "cUZ'V88" were ~i 'tted by 'tba 

•tbDd ~ 1~ equ.zea. 

'!'he r .. ul ts aro presented in Pigure& 22 and 23. Becauaa of 

the lild:ted al28 range exa•t ned, it proved di:t~icul t to detac~ 

isometric or all~uic 'tr&nda. How8Y*t', there ~r& to b& a 

alight decrease in length of all parameters relative to an in

c:reaae in ~ork leng'tb, or head length in ~· caae o:t 'the pectoral. 

1'1ns. 
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lo Fork Length: Snout of upper jaw to fork or tail. 
2. Length of Pectoral Fin: From most anterior visible point of insertion to tip 

with fin laid flat along body. 
3o ~~ximum diameter of Iris: measured to edge between yellow or bluish iris and 

surrounding dark tissue. 
4. Length of Second Dorsal Fin : from end of groove of first dorsal fin to tip 

of second dorsal fin. 
s. Length of Head: from snout of upper jaw to most distant point on edge of opercle. 

6o Snout to Insertion of Anal Fin: From snout of upper jaw. 
7 o Maximum Depth. 
8o Spread of Gaudal. 
9o Maximum Girth 

lOo Flank Length: measured along flank from snout of upper jaw to fork of tail. 

• ~ 
I 
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SBCTION VI 

FOOD AND FEEDING BEHAVIOUR 

Stollach CbDUDta 

De Sylva (1956) analysed the stomach contents of blue:tin taken 

near Cat Cay, Bahamas. 'Dley contained freshly digested squids, 

aquid beaks • and 'the radulae o~ bottom-dwelling snails. He lists 

aquida • :tl.ying fishes, sardines, herring and krill as pre:terred 

tood i~. 

Kru-mholz (1959) analysed the atoaacb contents o~ seven ripe 

Baba•a blue~in in May • 1956 and identi~ied 560 larval Diodon 

hyatrix (porcupine :tiah). 90 ?yroaoma atlantica gigantea (aalps >. 

5 axial elceletou o~ small eel-like fish, 4 portunid crabs, 1 

octopus beak and a single plant leat. He notes the ab&ence o£ 

any o~ the :tiDDGd fiabea (other than the porcupine fish) such as 

herring, mackerel or mullet. \.\'hen bluet'in are in full sexual 

maturity they refuce to eat, but progressively reacquire this 

capacity in relation to the fractional delivery o~ their sexual 

products (Genovese, 1962). According to Roule (1924 ), this may 

be due to "stomach upset" caused by the pressure of ripe gonads 

on the digestive organs. 

Bigelow anc:l Schroeder (1953) state ~"'lat in the Gul.:f o'£ 

Maine (Part o£ 'the northern feeding grounds) the principal 

:food o:t 'the blue.fin consists of menhaden, mackerel and her

ring. rhey also list dogfish, squid and the smaller schooling 

.fishes as supplementary food items. In addition to the surface 
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dwelling ~o:ma already .. n'tioned, Tlbbo (1967) includea deep living 

fiehea aach aa barricudinaa, which occur down 'to about 100 fa'thoaa, 

and lantern ~lab. Crane (1936) analyaed 'tbe a'ta.ach con'ten'ta of 

34 blue fin caught iD tile Gul:t o~ Maine in JUl.~ 1936 (Table 13) • 

Pive a'ta.acha were cc.pletely Ulp'ty aDd allloa't all of the food in 

the o'thezo 29 waa ln an advanced atage of dlgeaUon. 

Table 13 '!be S~cb Con'ten'ta of 34 Blue:tln 
Caugb't In "the Gll1:t oi Ndne 

(erane2 1936) 

Food I't- No. o:t S'tollacha in 
which 'they occurred 

1. Merlucclua billnearia 

(silver bake) :tr011 1 'to 38 

flab ln a single a'toaach, 

each a.aauring fraa 8 to 

13 incbea in length. In 

110a't of 'the 'tUnas 'the food 

conaia'ted entirely of thia 

species. 

2. Seaweed. In stomachs con

taining li 'ttl• other f'ood: 

only one or 'two fronds ~"(f:z:e 

found in aacb $tc=ach. 

3. Squids. one or 'two in a 

s towach, a lorn:: or with 

shrimps. 

4. 

s. 

Mega nyc 'tipbanes norvegica 

(krill) • NUmerous 1 all adults • 

Clupeid. 215 mm. 

6~ Clupeide. Different from 

above, three ca 75 me. 

26 

4 

3 

2 

1 

l 



Table 13 Cont'd 

7. §W•W -~~-
(ndtleb). POUt 53 

a. 
to 117 -· 

Trloeazaa ..nmaa. 

a.. 135 -· 

cacsPTION BAY 

Matelalt aDd MettMMSa 

No. ot St.oaacb8 in 
•l!lcb !hey occan:ed 

1 

1 

~ autbo~ exaelned 112 e~cba o~ bl•t'ln caught between 

JUlv 20 aDd Sllptallbrlr 10. 1966 in Qmceptlon Bay, Newt'oundl.and. 

Many ~ tbe Ptalacba -~• ln an advanced etaga of digeation be

cause the u- in'te!'Val between captuxe and n.oval and t'ree:dng 

of the organa varied t'rGJ.t 6 'to 15 hours (occaelonally aa long as 

of ataaacM t'OUDd to contain 5 m1 or less of .t'ood. 

Tbe atcn•cb•• which bad been preserved in 5 - 10% f'onaalin, 

were cut opeu by a longitudinal incision. '1be conteDta were placed 

into a narrow gauge sieve and a boee was uaed to remove material 

trapped ln the internal corrugations of' the stamaeh wall and also 

to dlsf)6rse 'the digested material (liquid) in the sieve. Ccun'ts 

ond iWasurcm0nta were 'then mt:We oi? all organisms p~eseAJt, i£ ioen-

tifiable. The con'tents were then :?laced in muslin bags and their 

Combined and individual volumes were measured by means of ;;;ater 



dieplac••nt in graduated cylinder• o~ vartoue sizes (10 m1 -

1000 Ill). 1be volm. ~ bUlky content• was measured w!t:h the aid 

ot a 5 gallon tank; dl~laced water wu carried by a rubber hoae 

(with tap) into a 1000 Ill gzadaated cylinder. Vola. 8taS1U'GD&nts 

were_.. to the oeazeat ml., 'but errora ~up to 5 Ill are to be 

ex;Mte'ted because ~ tba pz-oblera ~ r-.oving reaiciuaJ. water ~rca 

tbe ato.acb ccmteM8. Paraal te •mptea (aDd other organ:l ... 

wt.zoe DeCIIauy) were re~~Wvad ~or poa!ti.va identi:'icati.on at a 

later date. 

'!be zeportiag o~ reaalta ~oUc.a tbe approach uaed b).' .Reintju 

and King (1953). King and lkabara (1956) and Iveraen (1962). wb!cb 

conalclara tba "'PPbe~ o~ o:rgaal... (where possible) • ~e £requency 

ot thaiz occunence, and their individual and aggregate total 

wlumu. 

StatiaUcal testa o~ 'the signi.tlcance were not made as it ia 

likely that the afoZ81118n't!oned var!atea are not distributed nor

mally and tat the means are correlated with the var:lancea or 

standard deviatioDa. Tran8t'o:aaation ot data would therefore be 

neceaaary before meaning.ful teste o.t eignlt'icance could be applied 

(I~ng &AI Il"e."'.a:a, 1956). !n addition, it appears tbat the ata3acbs 

of the larger bluefin contain more food than tbose of the smaller 

bluefin 11 but the larger £ish eat lese per pound o~ body weight 

(Figure 24). lbe great variability o£ "the data reduces the op

port\ln.i.ty ot! demonstrating stat:l.s'tically signi.fica11t di.ft'erences • 
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1~, tba•a 'h'8nda appear to be CO'IDOn 'to yellowt'in (teotbunnu• 

aczop!!!M) aad biglii)N (Parathmlnua a:l.bl), (KJ.ng and Tkabera, 1956) 

aDd to albeonn (1'Manm!e S!I'PO>• (tvuaen, 1962). 'lbe pax.-tera 

tbal.'et'01'8 do not appe1r to be iadepeDdeut, beace 'Cbe aa.-pUoo 

\IDC!ez'l)'lrag tbe <"" oa teata ~ dguUicauca uoald be viola~. 

3. Illex :l11ps;eb!oeu. and poaaibly 

Grmatua &bricli (aquf.d) 

4. l'!aUotua yl11osaa (capelin) 

s. tJD!deatUieci fitb/invartebratea 

6. Gadidae, pft)bably Qldga morbua 

(cod ) a11cl MlcrogeSu! t:cacod (t:omcOO) 

7. t$Jq!l cepbalus (IIDl.le't) • !3ai 't 

8. Clgpea bapnq!l! (barring) 

9. 

biUf'i.Gh • e-tdt>per or saU&y) D 

10. P'c2.~her 

U. Oecapoc:l limb (chela?) 

12.. Kel? 

10 

31 

90 

42 

13 

10 
6 

4 

1 

1 

8.~ 

27.6~ 

37.5% 

U.6% 

5.3% 

3.5~ 

1.7;"; 

o.s% 
0.8% 
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A detailed qaantiuUve and quaUuUve liat ot tba recorded 

toad oZ'g&Jii- aDd a..,_cb pu-aai'tea -Y be t011Dd 1a Appe..slx 3. 

In apf.ta f4 tbe variety~ :taod utf.Jiaed b)r .- Oaaaepd.on 

Bay blae.fia, oaly -.o 1-.. wen fd ~ illportaraae, .. aqald 

aDd the aapel:la. Pio•• :as aad 26 a11aw tile pU'OeDtage H OGCUZ"• 

renee (paoatage oc• •• 1..ae) aud tbe CO'Ip'ntiw illpO"'Uww JtF 

wl-. (~oe~~tage YDlalr) ~ 'tba tood lU.. obtained cb&riag tale 

~eedlag pedad, Jd)r 20- s.ptmmx 10, 1066. A b1gb :esUlt ~ .. 

e.ltber or botb ot t.__ pa....-..a illlllca-. tbe lrelad.we f.llpor• 

taDce o~ tbe taod-epecl• lD ~doll to tbe diet ot U.. bl~la. 

Die aqaid nak bigbeat iD peroeldage occnux-=- (SCM~) aDd 

HCOnd ln ~C8Dtagll wtlu.e (2M5)e \'r'iUla8011 (1962) DOted their 

bport.ance. Dae capeliD1 in COD'Uaat, rank aeooDd in pezceDtage 

oocaneace (3'nl) aad bigbut in perceatage vol-. (6.59$) 1 llldicat

bg that the)' are oaly occaaloaaUy .UUMd, but iD g~t balk. 

tbe <ledtdae, huriag aDd arrcll~lah appear to 1le ~ aecoadu)r la

portanae. 

12:e pezcentage oCC11n'eace and perceatage voluae ot tile indlri• 

clual :food i"- wen alao grouped by aoatb; .Jaal.y, 72 tunal Augut, 

so 'tUDaJ Septeaber, 10 ~. in o~ t= d:'te:r:!.ne ~ pMalble 

tood euccenioft (Pigm:es 2? and 28). The results o£ 'this gro~ 

!ng ~ ae .tollows: 

Squld t '!here ~~grs to be an !acrct1.sc in perccntagG cccurrence 

fra:!l "78~- ems - 1~, :fer 'the months o~ .July, August and Sep~r, 
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nepectl~. 'Dietz pUCeDtage ~-- la low :lD Ja17 (~) but 

f.Dclaaea in Aagaat (SM) ~ollowed by a allgbt decllae ln Septem

ber (SJJ5). 

Gadidae: 121••• abow a ~Y lncnaae ln percant:aga occur

zenca (el • 1n5- 2m'), bat a pezceatage vola. peak ln August 

(S~ aa cppoaed to LCS :lD .JU.li' aDd 2% ln Septe 1 41:. 

'Dlua the aqald are the major aource o£ t'ooc1 'thmagbout 'the 

feeding pedod in o,ncapUou Bay, raddng fint in percentage 

occun:ence aDCS f'lzat in 13arcentage vo1wae, o'tbezo 'than in JUly wbf.ch 

ia c:Jomt.na'ted by capelin. '1be naedle£isb are eacond on1y to squid 

in both pucerataga occuzxenca and pucentage volume in Septel:lbeJ:. 

All other food i'tems appa~ to bQ o£ eer-nrl•ey importance, as ha.u 

been pzoev:looaly indicated .. 

Feeding 1mb! 't Gtudles o£ 'the wes'tern A't!nntic blue£in the!::e£o~ 

ind!CI\te that 'the £ish is an opportunistic feeder, taking uba'tewr 

prey is o.vD.ilable \."d. thin broad f'ood ca~gor.ies. This is partlcalarly 
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a •peci~ic prey ia clearly ~related wl'tb the -xtgga percenage 

o£ occurrence and percentage vol.- ot tba~ organ.:l• in the blue

tina diet. 'l'be capelin, ~or lnauoce, IIDVU lnabore to apawn la 

N&Wt'oundland watera in law JUne w llid•July (Templ-.n, 1948 ), 

a period iD wbicb 'their .. jor CGD'tribiiU.on ~ the blue~ln '• d.l~ 

ie indicated by tileir percentage volllllllt (81;1) and 'their percera'-oe 

occunenc:e (4~). lbe aqu.ld ( Ill.x illec:eMoaus) aigratea iaabon 

troa the "!Janka", poaaibly in puraai~ ot the capelln and reaches 

the eaatern coa.t ot New:tOWidland by law June. Ita occurreDCe 

inshore -Y also be partly dependent on 'the local weather coudi• 

i Uona. '!he laJ:gea't concen'tra~lona occ\U' at the uadi'tlone.l squid· 

Jig9ing gxoWlda • aacb as Holyxood (South ConcepUon !lay) • where it 

arrlvaa earlieat (JUne) ln the aeaaon and zaaalna latest (Nov.aber), 

(Squire•• 1957). The blue£in, a cl.izu.x predator, in turn puraues 

the equid which bas a miniaua oontbly Cl'!rcentage occurrence and 

;>ercentage volwae in 'the bluet'in diet o£ 785i end 13% respectively. 

lbe needle.flsb is a periodic viei tor to the Gul:f o:t 1'-la.i.~ and 

Nova ScoUa trOD ~ ~r=er o.ft'ehore or aouthern waters and may be 

caught :tram llid-June to (X;tober or Noveaber ( B:lgel0\'1 and ScJu:QWdec , 

1953). Environmen-tal conditions permitting, it occaaionelly mi· 

grates a& £or north ns eastern New.founcUend and, in 1966, it \'>a& 

ohser~"(l in Concep'i;ion Bay ~or 'the :fi!:st: two ,,.,eeks in Sc;3tember • 

This correle.'tes with its high p~rcentagc occt.arrcnce and percen

tage volume in ~e stacachs o.f bluo~in xor the period .from SOptc~ 

her 1st to 17th only. 
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rro. thia iDforaatiou it 1a clur that bluafin have a varied 

diet aDd that the aelactecl fooda couiat of uf .. ta that are locally 

abuadaat azul wbic:h -7 be aitllar palaaic or d-raal. 

Sta.acb Paraaitaa 

Ti- (1962) iucludu tvo inteatiaal paruitu, UI'Ud:I.Dalla 

clavata (Heuiu, 1791) aDd Coatracaacua (Tb!D!Ue&ria) lapD4rei 

(Dollfua, 1933) in a liat of tbirtaeo paruit• found :l.D TbUDDua 

tb)'Dilua L. Hovawr, literature on ata.acb paruitu of bluaf:la 

appear• to be liaitad. 

-rba author aaalyaacl 112 bluafin at011acba and four apaciaa aD4 

one clue of paruitu vera identified (Table 15). ~. parcentago 

infection by each apeci .. vaa alao recorded. 

Tabla 15 

Clue 

1. 'NnatJOdal 

2. Trematoda& 

l. Copepoda: 

The Sto-ch Paruitu of Bluef:I.D 
C.ught iD Conception Bay, and 
Their Parcantaaa Infection 

Speciu 

Contracaecum (Thynnaacaria) 
leaendrei (Dollfua, 1933) 

H:lrudiDella (i'uciola) 
clavata (Kanziu, 1791) 

Lernaao~era branchialia 
(Linna, 1767) 

4. Palaeoacanthocepbalaz Bolbosoma tbUDDi (Harada, 
!935) 

5. Cestoda: Unidentified (only gravid 
proglottid& present) 

Porcenugo 
Infection 

71% 

52% 

16% 

5% 

.01% 
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Of Claa ltl•fia (711) ,.rultiaM by Coat~raaac- la1!114nl. 

471 bad a llpt iafectioa (0 - 20 -tod•) • 171 bad a _.:1._ 
iDfectloa (20 - 100 -toMe) ad 61 bad a bu97 iafecdola 

(100+ -tollu). !ba -todu wua poaa~ly acqu.iracl f~• 

capalta. ia wlaicb a jtlftDila fem of CODtncuc- u foad, Daa 

p~•aca of panaiti& copepoda eoiaoidad ill all cuu wttb tba 

p~u-.ca of eo4 ~s •••· Len•eocan adwte ua ca aal.y foaad 

n tbe &Slle of cOtl. -rile paruitu wen iclatlfied witla the aiel 

~ of etudl• by Yaapti (ltSI-1961) for all cluau • IU.anlll aad 
(' 
I; 

~ ltVPk•1~ (1947) for Cba ~todee, aDd lcott aad Scott (1913) 
t 
~· 
! 
~·· fo~ ~ pana:luc c:opapoa. 
r 

Collparecl to t&e bocly weiabt, tba bluafiD atasuacb ia a..U 

(&zu..bola, 1959), aDd accordiaa to Hoaa (1967) tbe ftab auat 

ae~rtiq to u- (1962), C.nu book aad ltu flab._ luwa 

reportecl bluafla atrik• .. iDlJ fr.a aUDri8e to about 1la00 boun. 

Turkiab book aDd liu ftabe....a coutcler 09a00 - 10a00 boura to 

fomia purae ... eiDa f:laha~ ~t auceaaful blueflD aeta ill 

the afterDOOD but CaDadian purse seiners, operating ou au experi

mantal basis in t:he Cape Coc1 a.-ea. hcve also made successful mom!.Dg 

seta (McKa&ia, 1965). i'arri.Dston 1o b:l.a book, "i'istdDg the A~lantic" • 

dascnbec! tho bluaf:ln fisbiog at Cat Cay (Bahamas) as being best iD 
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tbe .oralag (p. 234). 'lbeae ~cUng npona -Y perbapa be 

pania11;r .-plaiDed by tM catch locatloaa beiDg at dU~ennt 
;: 
' • atagee ot tbe bl~lD •a ~eedlDg algra d.OD. 
f. 

In addl Uon, tbe ai• 
' f 
' f 
t 
1 ,. 

{, 

t 

of acbool ia .,_uaeut, i.e. tlab iD .-u echoola ~ uaaally 

t: 1959). 
' ,, 

~· Ia ozde¥ tD ewat De tbe daily trend o~ teediag ia Conception 

·~. U..a. Aea11lb aze abo•n in Figue 29. It ia evideD't tbat wbl1e 

feediDg talcaa pl&ce throughout the day, the IIUAjor t'eeding period 

la fro. 11100- 15:00 houz:e. Tbia zoeault ia aub5taaUated by the 

aucceaat'al. avlke data (Figure 30), which indicate that 201 (83") 

of a 'total fd 2!0 xecorded aucceasLul strikes uere aede between 

10:00 and 17100 bours. nw author appnciatee that a reduced 

fishing et'ton be:tore 09 :00 hours and at'ter 19 :00 hours baa ac

centuated the aid-clay ca"tch and 1'aoding peak but not to 'the ex

tent ~ iDvalldatlng reaulu. In addlUou, tbe eugg .. tad biaa 

in fishing e:ttort is compEtDiln "ted, to o cer'tain extent, by 110!118 of 

the ~i•ld.ng boata ceaslDg operations at the mid-day 1UDCh period. 

The r@Sul~s diffw% sa:~~lv !~ those ob~~incd £or skipjack 

tuna (l<atauwonus pelamis)., (Uda, 1940) and albacore (Thwmus 

9!nto) 0 (Iversen, 1962) 1 both o£ which £eed mainly in the e~ly 
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..w-ntag aad agda -.zo ADMt. Nib..,.. (M.s.) nggeat. that tbia 

ntlecta tbe ~ee .. aec~ awtJabt.ll tl' ~ torage due to the dowDward 

daytiaa aaiOJ:atiaD cd zooplaakt:ou, the pny r4 ...oh taaa t'Kage. 

1hia daea DDt appwl' to be relnaat to co....,tt.OD Ba~ll.~ln as 

tbelr pdaaq tomg~~ orgaaleN, t11a Uleoebmt!as U"8 mt l-epG£t.=t 

to .t10IJ a ngnle• dlurnal .,"an 111t with napect to deptb aDd tbeir 

daptb dlatdbattaD t.a co.ldend upndlcb.ble t.a nladca tD U.. 

(Plabemeu•a nportaa WIJJtawoa1 1965). 'Die .. jor t'eedlng period 

dDea oacua, ba •~, clad.Dg t1ae tt.a. ~ wxtma dlamal wata: tea-

pent.• aDd PI'•' sbly tbeC.. ~ Nxfppa qnde'f:Water vlaib!lity, 

botb fd •bleb -)? ... oaauoJ.Uag tacton. 

tt t.a not knowD at pzeMDt wbetlaU" bl,ggln teed at nlgbt, bu~ 

accozdlDg 'to Watanabe (19M) both btge,e (1!eeaaue obi!U) aad 

,.llawt'!D ('Dwm,..• albacuea) do. A b1ato1oglca1 coapad.eon ot' 

the retinae ot' yellowt'in, blgeye, ond eldpjack (Kataawomaa 2!Jnrn$!) 

indicated U tUe dit~erance in vlaual. potential but albacore 

('lhwmue spao) or (1b!ffl'!l! alal!!Jil!) an ~rtad to haw at least 

twice aa -.ny C10D88 as tbe pzevloualy •nUoned species (r.-tthewe, 

r-t.s.) Albacore tberet'ore baw t:be cape.blltty for comparatively 

keener nigb~ viteloa. on t.~G t=.s!= o~ those observations end eK• 

periments on ether members of the genus nmnn~ it eeeme reasonable 

to eonclude tila'f! blue~!n ere ea~ble of fcooing at night. E~~i

mental night f'!8hing, assoc:tn'ted e'tO!:!U!c!l art..alys!s and histological 

C)"'~ne:tion of ~he bluef!n rotlna will be swcessar.v 'tO validate this 

conclusion. 

·~ 
·' 

. . . , 



SBCTION VII 

WAT8R TRANSPARRICY Ate> ITS RBI:ATION 1'0 CATCH SlXX:BSS 

1'he lnunai ty o'L llgbt bpi raging oa the •• aur~ace depeDda 

on the a1 U tade aDd azt.ltb fd tbe aaa and Uae aiiCMIDt o~ claud cover. 

1be cSegJ:ee fd light penevation irrto the Ma la reduced by au~ace 

retlectioa (!DcnaMd by _,. action) and tt.lrther attenuated by ab

•~xptlon and acatterlng, (Blaxter, 1965). dae to the preeence ot 

diaaolved aad aaapended -~lal. '!be lo .. ~ ligbt ••zvy, tbrov.gh 

a kllown didaDC:e o~ water, la c~nly expreaaed u aD attemaatioa 

length clh which is a -·•ure ot water clarity, i.e. long attemaa

tion lagtba (aaall valuea ot alpha) are uaally :found ~tahon, 

wbereaa abort attemaa'tion lengths (large values ot alpbaj are as-

aociated with turbid and dirty inshore water (Heater & Taylor, 

1965). 

tbe rate ot decrease ot dowm1ard travelling light energy 

(radiation) can be defined by meana ot the exUDCd.on c::oe:t:tlcient 

(Pet~aaon, 1036): 

'}(,).. = 2·30(loglA,z-loglA,(Z+1)], 

where lx.,z and I ,\,(z+lJ repnaent tbG radiation intensities of 

wave length on borizontal sur.facea a't depths 3 and (: + !) 

metres. AccorOing to sverdrup e't al (1946) tho extinction coe~

~icien't of a !,liven \lfava length varies w! th the locality o depth 

and time. The mo>:imum t)tlnetration in clear oce~nic water is in tbe 

bluo range o£ the spectrum (400 - 500~ ) 11 w~reas in coastal ~·,a"ter 
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the aaxt.a peMtzoaUon ia in the green-yellow raDge (500 - 600m}1). 

the COIIIpOSitlon ot the Ught chaagea with increaai~ag depth, - 'the 

spectrua naaowa to tbe .oat peuetzoating wave leDgth (Jerlov, 1951 ). 

'!'be -Z'ktld clltt'erence in extinction coet1'icient and wave leDgth ot 

uxt.. peDetraUGD exbibi ted by ooaatal and oceanic wa tara ia 

ca..oDly attzolbated to the relative pxe .. nce o1' lli.nute auspenaoid 

paniclea, clolliDant la ooeanlc watezoa, and o1' "yellow aubatancea" 

(Kalle, 1938) 1 cloldaant ln couta1 watera. 

the ua•panncy ot watezo ia relation to zoadlaUoa ot cJittezo-

ent wave leDgtba c:&D be expK"eaaed by ...... ot the percentage a.owata 

ot radiation wblcb penetrate a cme ... tre layer. Accozdiag to 

Sverdzup et al (1946) 1 tbe gEeateat tranaparency ot the clearest 

oceanic water ia at a wave length ot 480mJt(blue) and ot coaatal 

wat$r la at a wave length ot S30mp. or higber (green-yellow). 

No teleosta have been ehown not to have colour vision. Tbey -
are .,.t aeJWltlve to tbe colour o~ light predold.nating in 'their 

environaeu (BJ.axter, 1965). According to Borisov and Protasov 

(1960) bluetin have .axlaua aenaitlvlties ot SSSmp.(light adapted) 

aDd 50Sm'}'(dazok adapted). "l'bua there ia a "Purldnje shi.ft" in 

the spectral aenai'tivity of ~ha Q)le c= photopic (cone) vision 

changes to scotopic (dazok) vision. Bluefin would therefore ap

pG'lar to be suited ~o vision in coastal waters. I't i$ 110t ~wn 

whether they change their visual pigment when in their oc2anic 

envtronmen~. oth~r research related to tuna vision has, to date 
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been l!Jdted to studies of visual acuty ln the aklpjack (KatauwODaa 

peta.S •), yellow~in (tbwmua albacarea) aDd the little t11D1ly 

(EU'thyn!!!! ~!inie), ( Nakala&ra, 1964). 

Becau .. o~ ev!deDce that the tUDa viaaaUy locate their prey 

at cloM range, tra:aaparency pJ:Obably baa considerable n1eveace • 

catch aucceas or ~allure (Magnuson, 1962 ). P.tw:phy (1959) auggeated 

that aigbt-teedera (auch aa tuna) Jaigh't temporarily leave an area 

ctae to tbe available ~01'age being obacured by an iDcreaae in phy

toplaDkton danalty. According to Russell (1936), the opacity o~ 

the a11t laden v~atera of the eastern ead of the nngllah QaanDel 

aDd tile southern North sea appear• w be an e.f~ectlve barrier to 

blaetin. Iveraen (1962) investigated albacore stomach volwaaa 

ln relation to aecchi dlac observations and found bigher values 

(atomacb volume) in 'Che aid-range of light penetration, approxiaa• 

tely 22 metres. Yaba 1 Yabutu and Ueyanagi (1962) aDd Laevastu 

and Rosa (1062) towx! that secchi disc readings under good or op• 

tlmum tuna•fiah!ng conditions varied from 15 - 35 matras. In tbG 

1-~terranean, Lozano cabo (1957, 1958) and Arena (1959 ), unlike 

Sara (1960). wero ablo to correlate the size of blue~in catch and 

the wa:ter 'transparency, the ~'ti=u= being 15 • 16 m~trea. Ivarsen 

(1962) .found that the most sucees~~ £oraging toolt place in water 

which rapres0ntcd e cam:>:romisc ba'tt'.tQeD condi Uona of excellent 

vi~ibili'ty (reduced amount of tunn forage) ami t.vators of lov; 

cl~rity (h~vy stnnding c~o~s of ~una fo~agc). Land run-of~ may 

-~ 
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vl•aally att•JaU~~g • the taaa becauae ~ ita allvezy ddea, aDd 

l• ~nd by tbe aag1er bllcaGH o~ ita nalataace to ~lOIIi• 

t!on on the Uo11IMI book. n. aqald ( Ulex ill!p!b!p!aa), another 

popular bl.aa bdt, al~ not •• brigbt ae the IDU.et, ex

lalbita a gna._ .,,•••• wben tzoolled becaaM ~ita tnlliog 

tentacl• aDd would ~Y be vl.-11¥ ett•JaUag abo. 

the uae o~ ~llten, obeezv&Uooe -Y be made in ..,aclt'ic rangae 

ot tbe apec:U1a. 1be ~cal. probl- ueociated with the con• 

•traction aDd opentlon cd aach apparatu. and the atandardized 

technlqoe pzopoaed by tbo International ODWIC!l ~r the EXplore• 

1: Uon ~ tbe Sea an dlecaaaed by Atk:lne et a1 (1938). 

CONCSPTION BAY 

In view of tiMa apparent correlation between catch euccesa 

and. vla1b111 tv n s;;::;;;ari:= phot• "!!!9ter was conatractecl w! th 'the aid 

of the Technical Services of t-1emorle1 Unf.ve%s!ty and the Fisheries 

r.eseareh Ooarcl" st. .John •o D r·~<J.foundlaoo. I3aCD.use of rapidly 

changing insboze bydrographie condi tiona, 'tbe photometer v.:ao 

designed to provide a continuous record of the quanti tl-4 in foot 



caldl .. • o~ gJ:eeD light (optt.aa peatraUoa in coaatal watexa) 

reacbing a apeclti..S depth. 'Dle a'Gtbor appnciatea tbat wl 'tllla a 

Uat.ted blldget lt Ia t..,.,aalble to dealgo and CODatruct an ap

parataa wld.cb Ia capable ot coapenaaUng to~ the m.arou opera

UOD&l enora lDVOlved ln tbe under wate.: -•~at ot llgbt 

<•• Atldaa et al, 1938). Howeve.:, ac:ceptlag the toregolag qual.t.

ticationa 1~ waa boped to detect a relaUoaahlp betwee~~ the U.. 

and tnqum1oy ~ blutln auikea and ..- ~laUva 'tl'aDapare~ o~ 

the -~. Dill ~Z'dlag appantu - araabored in tbirty t•t 

o~ watez appraad-'Mly 600 t•t o1'tallon iD Holyzood Al'll, ecm

c:epUoa Bay. nda locaUOD waa cboaeo becauae td acceaaiblll ty 

tor appazoataa aalateaaace and because it appeaJ:'ed 'to be a •Jor 

catch area accozdlag to pzevioua yeazoa• data. 

'Dle na111ta wue diaappolnUagJ iu~:ficient ayncbmaou 

catch and traaapanncy d&ta were obtained ·to l\'tteapt a correlation 

(aee "AIIaalta" ). Howevezo, tile author considered 'that tbe ccapara

tivaly aacceaa1'al ~tioning ot the pbo~tric apparatus war

ranted 'tbe inclaaion ot 'this section. 

Mated.ala and Method& 

'l'be COIIplete photometric apparatus ia shown in Figure 31 

(A • B)a 

Blectxical Components: '1\-•o r?.UG'trak temperature recox-dei:S 

(model l33/l3ST) were s!ailarly modified 'to ect as surface and 

oUbeurf'ace light sensitive rec:orclere respectively. 'lbe modit'lca

tions involved the removal og tt•~ thoZ'Ida'tor in an arm of tile 
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Sur face S.naot 

Surfoce Senaor & Olmble 
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f.i' IGU~~E 31 

Sensor 

THE f.'!,~"'Tr-:~·1F.T~tC Af'r'APATUS --.m?ATED Til c ·: Nct::r"'TT0N BAY: 
sror.: VtE~J (A.), T·!P VIE'.-' (B), AND Bl?tOCE CI?CU1T 

(r} • 
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ncomer '• bridge circnd. t and i u np18c••at wi 'th an RCA pboto

c:ondwltlw ced-i- a'lllphide cell (It~). In Mld!Uon, a 20K Dbll 

:tlud CU~¥UalUoD naiator wu placed iD .. d• wi'th the det.aU~~g 

gal~ (l'igan 31C). A 13 wlt wet oe11 baUery provided 

111tt1cient ~ 10r at l••t two wa1':a coad.aaoaa opcaUon. 1be 

ncozdera were calJ.bn.ted wi tb a WllatoD ~GOt-candle ..Wr (IIDCiel 

61.&), ut.Dg a 60 watt balb u the light ~oe. '!be applied vol-

~ tage and be1101t ligbt 1awnalty waa COIIVoUed by a Variac .oltllatft. 
r· 

'· ! ID both the a.ar&.oe and aaba~aae nconuw, the apll t1lde cd the ,. 
' 
!: applied dgnal (Ught latenal ty) waa zecozd.s b)' a a~lu on 
~ 
~ 
j pnaawe-aenaltiw ~paper, aov1ag at a rate ot one inch per 

boar. 'Die atylaa, etrlklno once per aecond, 'thu produced a 

conUmaDaa uac:e. 

Necban1ca1 a.ponenta: '!be two recozdera, bat'tery and ••

aoclated jUDCtion box were placed in a water pmot bat ventilated 

al111dni1111 container. 'lhe lid res'ted on a rubber gaekcrt and waa 

aecuncs by tour band-tightened bolta. '!be aurtace aensor, gimblo

mountad to o-.M'nsate tor wnva .,'tlon, was eecured centrally to 

the Ud ot tbe aluzd.nima containor (Figure 32A). 1be aubeurtace 

eenaor was moun~ in a water pft:IO~ b~= etntc'tUZ'e (P'lgu.re 328) 

at a ciep'tb o£ 6.6 metres. It wao suitably weigh'ted 'tO preven't 

\dth a green Kodak wratten gelatin ~il'ter (#58), with a dominan~ 

wave length o~ S40.2rn}1, i.e. the region c£ the spectrum least 

attenuated by coastal wa'ter. l;'ator absorbent ma-terial was plnced 
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within the .. naor CODtalnera to p~t aiatlng. 

P1otatloD and ADcborage t 1be al..t.nl• contalJWr holding the 

eu~ace a8D80r ••• aecuzed in the central receaa o~ a ~ou ~oot 

equue woodeD raft, wblch -• ancbond by ~our grapnel• (Pigan 31 

A • B). A coloured plaattc buoy, apprmd-tely 100 t .. t tra. tile 

ratt, ark8d tbe poaltlon o~ •cb grapnel. '1'he UDder water MDIIOr 

waa auapeaded ~rca a a:bdlar buoy, wblcb waa attacbed to the rat't by 

a cba!n, at a cU.atance ~ appn-t•tely ten t .. t. 'De po .. lble 

lbadowlDg o~ tbe underwater aentaOr by tbe ra:ft ••• tbua prevented. 

Realllta 

Dl.~tlc:alUa in obtalalng certain CCIIpODBata, particularly 

Kodak :flltera o:f tbe nqulred apecl~lcatlon1 delayed tile cowwuce

aent o:f operatlona until septaber 191 1966. An un:for-en prob

lem than aroae; the aea blftltl defecated on tbe surface sensor, 

~ lnvalld&Uug ~ ~=:ded dabQ "'bis problem could not be 

aolved s-.tlauly. Aa a teaporazy solution, the aur~ace sensor 

aDd lt& recorder were removed fr:aa the rat't, pravided with their: 

own power eour:ce, and placed ashore, approxfJMtely a quarter o£ 

a rd.le from their original lwatlon. An electrical :fault caused 

a f'~t~~ delay b= =ut't'!clen't syncbmnlaed sur:face and submarine 

light data to pezmi't evaluation of the apparatus were obtained 

before the final 1t'emDVal (in early t~vcam'Dcr) o£ ~h~ :!'at't and 

submarine ncordlng equipment because of excessively rough seas. 

The usable data were analysed by means of a cbaJ:t viewer wl tb a 



ca~ated acale conatraated by tbe Technical SUVS.cea o'L ~rial 

tiDt9U'd.t.v. !baa the Ugbt iDtemlty at the aea aur'Lace and a't 

6.6 -vee, hence the nl.atlw tr&Daparency, could be COIIIpand 

to~ aDJ' glWJa U.. ~ tbe clay. ~ortuaately, dudag tld.a period 

traa Sept !le~ 19th to early 'f'IDII '•~: oftly 'tm'ee blaefta .. n 

caught (tbe laat catab o~ tbe .. ucm wa• on 5aptembft 26th) arxl 

tba •:Jod- o~ tbe taaa ~labl.ag boata a11 ••d apenUoa ~- tbe 

yee1:. ADy 6man apa"a'tlon o~ tbe pbo~tric appahtaa will n

qabe Ia nlooaUaa Ia a •n aattable ax., eelected oa the bub 

~ tbe 1966 catch ~:eealta, e.g. tbe Baul!Da "bot-8PO't", and the de

wlos--at ~a bizd acad.ng dMdce. 



9C!IO. !Ill 

CONCBPtiOM MY 

1lafte 'wMied aJid elgld)r elgll• (JU) bl-.ft.D wen oallgilt iD 

._,. •='1•• .. ten la 1M6, t111a •jed- la ~ •~· 1M 

•U._. •~ ~tt.o. e6 2M ~ •~t••• Aela ._. ncozd-.1 oa 

idd pa~..-2 .,ias;:m ~ Ccz:ept!e !!eSP (M8 S.OUO. XIII). -

-- ~ ....... d- ~ .. --· ...... ~ ~udUad- wi'Ul 

~ Ba~ alld •••••U• ~---- a laigla degne ~ .-..rae~ 

... aold...S. ...._.. PMdlale, .. S..ti- fd tile OtMZ' ....... 

,.,., ... -· .......... -~ ... ~ obtalaed hfa .... 

--. •• a~o-... _. t.a~ ..... i• .... &nowiDe ~ioan• ~ ~~ 

.... taatiated tbe ~ •tabllebed ~ .. log·ab••• data. 'lbl• 

was alee U. .X •Mii00iiil8t'iil. ~~ <;=!~ ~ •toe ) data~ wbich 

.-o...s laude~ to obtai~~. 

•td.ba ... ge..ullp 2 or 3al, _.ndlag 011 tbe pzoo~icleDC)' o~ 

the~ .................. . 

Raulta 

Dla strike locaUons c~ 'tbe 234 bla~~t'!n arc ].:)nsented in Fig

ures S! and 34
8 

iD tfbicb 'they baW been reco~Gd bV waakl,y in't~r= 

vale. 1'he eur:tace 1sothems have been !noluded to indicate the 

iDt'luence cd 'temperature OD blae:tln d!s'tr1blrtion. 'Dds is particu

larly r:u):ed at the beginniag fd the ZUSOD WbGD the bluetin 

!D!UQUJJ pg~ua~ Q)~Uon Bay in ~e region o'L Qape Sto 
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PraDCia, bat during Augaet and Septaber the aur.tace waters o.t the 

entire !lay w•re in exceaa fd the crl tical 10 degrees C w:l 'th 'the 

reault!ng dieperalon o:t catch loca~iODa. ~ availability rather 

than talrperatlare •-.. pJ.'Obabl.)' tbe -jor .tactor intluencing tba 

dletriiMitlon o:t blue1'in durlqg tbla period. 

'!be total nu-her ~ ncozded bl~ln caught in each aone 

(1 inch aqaare a 6.7 aquan llllea) daring the 1966 •-oa ia in

dicated ia Ftgue 35. 1'he Baullne ana (182 bl~in) aad the 

Harbou Grace Ialalld area (21 bl~la) were the .. jor "bot spob". 

'lhe iDSbon region o.t 8ballow ba"'ca between st. PbllUpa and 

Holyrood waa alao o.t hlportaace (33 bl•:tlD), bat particularly 

Holyrood Aza ia ~he last 110nth o:t 'tho eeaeoa. '!he topography 

alld water c:haracterladca o:t theM area• and their poaaible dir

ect or indirect relatioaahlp to blaatin concentrations are dis

cussed In Section x. 
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SBCfiOO IX 

HYDROGRAPHY OP' TIE NlR1'H WBSmRN ATLAN!'IC 

To anderatand tbe b7d~apby o~ tbe ~t'oundland ana and 

tbe aaeociated pne•ce (01: abeenoe) ot' blaat'lD in CoacepUoD 

RaJ • it Ia nee•••~ _, co•idel' ocaan nlad.onebipa ••• wbat re

.ote t'rc. tbe ~oaadlaDd coaat. 'lbia taplc Ia diacaaaad la 

condderabJ. detall la vl- cd the lntl•nce ot' b)'d~c 

t..atiii'w aiid aur-=UUo= c= bl~!a ~v!~ end an the tgJ~• 

aDd apatial extent o~ tbei1r aamal ~eedlag ldgraUOD. 

'l'be aut.adae topognpby ot' the COntinental SheU ~rom 

Labrador to C.pe Cod (Pigue 36) I• particularly pardaent to 

oceanographic coadl dona aDd to the t'iaberlaa aa l t i• the area 

of contl•nce ~ the cold Labrador OJrrent and the warm Gulf 

Stream. Tbeir Uxlng providea the cbaractari.•tic "elope water" 

which prot'oandly at't'~e lnabon waters by gzoadual mixing and 

direct IDCUralon, the extent o~ whlcb la related to the eutwurlne 

topography. t•ter o~ deep oceanic origin i• aleo able to pene

trate inahore regions via ~&Q dQv-p c=nne!.s: the Hudaon S'trait, 

the Laurentian Channel and the FUnd!an Olannel (Hachey, 1961 ) • 

'lbe bottom depoe!~ of 'this region follow a def'ini te baeic 

PO.ttern (Shepard, 1948): sand predominates on the banks, mud in 

the cloeper channels and troughs, and roclc: (or boulders) on inner 

zones along the shore. 
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9e!ml ClftftllatiOD 

'l'be aUculatioa cd -ten fd tbll uppezo layara ln the Nol'tb 

weat Atlaadc, ctoai.,.tlld by .._ ~ ~zo-. Syatea aDd the Lab

ndol' ca.n.at, ia ~ in Piggn 31. 1118 ca.neat wlocl U•• 

u. bigb (Piga:n 37) aad .uiable aiMS tbelr - abow coadderable 

tmlaoatal ~d. 1bla nau.lta ln tbe adjaatllant lo loca

Uoo aDd ataeagtb fd uaaalated •WI' -- wltb a reaaltlng 

change lathe~. i.e. to c•ratue, aallolt)', ox,ven and 

•tdeata (Dl.Uicb, 1964). 

Qa1t su ... 

1be tera "~ S'b'eell" Ia r•ened ~oz tba~ part o~ tbe GlaU 

Streaa S,ataa between Cape Ha'tta'aa and tbe tall o~ the Grand 

BaDk (Figure 37). It Ia a aurow chaDDal, o~ CCJ~~pal'aUvely bigb 

aaUolty wa~ar, ~ndlag to deptba o~ 900 t'athoma and acting 

aa a 'boucda:y tba't prewab ~ •-..-= w=.~r o~ the sargaaao sea 

fl'aa overnowlng tbG coldezo • denaer waten on tbe inabon side. 

'1'ba northern edga o~ the stream, xecognlsed by iu coq:»aratlvely 

blgh teapezoatul'e, auctuatea between 250 miles (early winter and 

late aUIIIIIer) and 500 miles (ap~:lng and outumn) £rota the Nova 

Scotian c:oest. \vltbin this major fluctuation there may be addi

tional ~ae variations end areas o£ rapid current .flotrl (FUglistcr 

and \'-'orthington0 !951; Iselin, !960). 

1&brador Current 

This current, cllaraewriaed by its lo'lu tci:perature and low 
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nliDi ty, ia eapeciaUy relevant to ~ aa•or '• tbeaia aa it 

d&natee 'the CoDceptlon Bay water •••· IMlin (1927) deaQ"lbed 

tbe Labrador aarreut aa a cold water atzeaa wbicb fiowa aOQ'tbw&N 

over the Coati•ntal SbeU' iuide 'Cbe COIIpU"aUvely .oUODlua, 

ha.,ge.-oua ••• ~ r~rtb Atlantic water (Figure 37 ). 

Accozdi.ng to Dunbar (1951), tbne aajor water -••- con

tribute to tbe Labl'ador QRrent ~ 

1. The ~~ill Ialaad OU'rent (Polar origin). 

2. Dae \''eat GrHDland CUr:NDt (Polar odgin • eaa't Green• 

laDd CIU':renta and Atlantic origin - IJ:Idnger aarnn't). 

3. Hlldaon ~l' water (Polar origin). 

Sld.th, Soule aDd Noaby (1937), on the baaias o~ 'tbe "Marion" 

aDd "GeDcal. Greene" exped1t.lona1 located the origins td 'tb8 

Labrador a&rrent in the ~rland Sowad region, wbezoe tbe ~~in 

Ialand O&rnmt is joioed by signi:ficant branches o~ 'tba \'-'est 

Greenland CUzran~. 

Tho Labrador Curr'int may be d:l vJ.ded in~ an in&bore and an 

of'fsbore stream; the inshore stream confined to tiW Continental 

Sholl! aDd containing tba graa'ter volUDe o£ cold Ba£.fin Islaad and 

H\Kison Bay \ltatex (l~ovaragu t8l'ilpQra~UAv 1 =0.5 degrees C; average 

eaUni ty 0 33 .sf'~ and t11a of't~boxe stream .... herQctezoi&"-~ by \'Jarzaer 

aver ago salinity, 34c:~ort.). Botb sou'therly .flo\i:ing str~ t"ollci.! 

the Lnbraaor o:uui :~cw£oundl.a.nd const~iue0 w:W.er the influence o£ 



tbe •rtb '• rotation wbloh cau• tba cunent to tw:n to tbe right 

(Oodolla !'b:rca). A brancb t'nla the lnahore atreaa ~..-.. through 

• 881~ !ale Strait (50 t'atbnla) lato the GQU ot' st. Lawnnce 

(Sidtb, Soale aDd MDebv. 1937). "DMM •JoJ: cw:nrrt contiauea 

.oath aDUl lt ••• tbe aodbcn tace ot' tbe Gl-and BaDk wbere tbe 

deeper water la apUt. A alape bnDcb :toUowa the eaatarn margin 

ot tbe Banlc1 wb.t.1e a calder l~UJR bnncb petatratea the Avalon 

Clla.,..l bet! II ID tbe Gralld Dade and 'tbe Avalon PeJd.naula • 'Jbla 

trmer bnDch Z'OGiilda Cape Race, naa .. tlrard aJ.ono the Nfillltound

laad cout and coatdbatee to tba Qalt' o:t St. Lawnace water 

... via the Cabot SUalt (~. 1961). A a«MMtbem branch !a 

det1ected towam tba Nova SCot!an Ba'*a at right angle& to tbe 

LaurentJan a.m.J. (Bjerkan, 1919). 'l'be outer stream o£ the 

Labrador CUrrent wblcb n.owa over and to the east o:t the Grand 

Bank spUta inw easterly and westerly flowing e~n~ nnd f'inally 

contmnta tbe Galt' Streaa 11 zesaltlag ln the :toraat!on o£ "elope 

water11 • "!'be "tail" (aoutb eaat aar9f,n) of 'the Orand ~nk is con

aldered to be the tenalnua o:t the Labredor CUrrent proper. 'l'hc 

changing nlaU\18 ·~of tile Labredor current L\l1d the Gulf 

Stream are little unders~ and p!!'crlt!C9 complicated changes in 

the loeaUon o£ 'their camnon boundary, as incl!catoo by t..fle course 

nnd dr:lt't rates o'£ icebergs (flachcy11 Hemann and Bailes,•, 19~)o 

~rizontal antl V(:xtical Ttneeraturc Distribution (~ l 

i'los't oZ the cajor curronta in the Hcwfo~lnnd area c:u:e 



reeogniaable ~raa tbe ••~ t..._•ra~UX"e diautbuUOD (Figure 38A). 

Spdng aad a•.._r bea'tiag decreuee the density ~ the aur:facc 

•tea, beoaa tbrougbcMat the •~: tbez'e ezoe three la~rs ot w1atu' 

along the :~o'lndlucJ cout; an q,pozo waza la,ar 8JXl an in'ter4Gdi

ate cold ~, both dedvad l!rcxa tbe colder f.naho:re bJ:a.nch o£ 'the 

Labrador oar:eut ADd a deep~ layer derived f'rca the warmer o~~

aban bnnch of tbe ~ Cunent (Figw:e 39). ID the coastal 

ana aoGtb ~ DDccalleu IalaDd (~C~Utb o:L Q:)Deeption Bay) the water 

le too eba11Cirl (~• tbaD 100 ta'thala) f'or tbla deep wazm layer ~ 

be pneent. '!be tbickDeaa ~ tbe two upper colder la}1Ua ltibich 

are praMDt variea by u •JCh u 20 ta thalia or 110%8 6:oa year to 

~ (TQIIIpl.eman, 1966). On tb41l 80Uth arxl wes-tern slopos of the 

Grana Bank, 1ncura10Da o£ "alopo \~terr. int:oduce vtaters o~ tem

t)araturoa a:s bigb ae 10 degrees c (Hachey • 1961). 

Ho~d.=n't&l !,D!i V~eal Salle!~~ D!.e'ttibud.on (Smaar) 

Tbe sw:t'ace salinity diatr1bution (Figure 38B) indice'tes thai: 

tho waters of the Labrador CUrrent are ccmpoaad of many tongues 

and edd:las. Tlw aalini 'ty o~ cons 'tal wa'ter is genera11y less than 

33.~o m1d of "elope uater" as !dgh as 34.5%o. In the Labrador 

~-en sa.l!nit!os ara less than Atlantic we'ter and vuy from 34.S:~o -
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SBCI"ION X 

HYDROGRAPHY ~ corcaPnON BAY 

AND Its RBLATIONSHIP 

!Q 81.c1J!l'!N DJS!RIBUnON 

leobatlle, a't teD ~tbaa !n-.ftla, weze coaeuacted ~a 

~nedlan H)1dngx'apblo senloe aaut (scale 1&75000) fd O»DCeptiOD 

Bay (tto. 4565). EJ.ewD -•---• ~~~-wen tbeD pnpancl1 

wltb tbe aid ~ -.. l.eoba'th•• aDd tbe!r acale reduced by -•n• o~ 

an ott plant•~ pr~ to pr ... ntation. 

'!'he topography is ebcwn to 

be cbaracterieed by aeven liajor taatune. 

1. A CODparad.vely aba11ow bay alll o£ leH tban 100 

fatllOIU. 

bay to a aep~ o£ 160 £atboms. 

3o A secondary trench wb!ch runs o.lo11g tile enstern margin 

of the ~Yo parall.e1 to ~ pril:ilacy 'trench, ond c::ten!lin9 .from 

the lati-tude of saullne to 'tha'f; of S't. Phillips. The ma:dcua 

dei>th of this trench is 100 fatnomG. 



... ,. 

-

CONCEPTION BAY 
Depth •n Fatho,.,s 



4 Miles SOF.F 
~-1. 

~5. 

~6. 

--• ,..-KELLvSI. .. V_7. 

CONCEPT:ON 
BAY 

---11. 

8. 

FIGURE 41 



-142-

4. !be pdauJJ and aeconde~ tniiCbee an aeparaMd b)' 

a.ll !ala ad aDd l ta uaoolated aonb-eonb r:bar •lne ex'tellaioae. 

s. 'Die~ .ugla ~ tl.- -~ ie IIUiced by a rapid 

!Dona. ta ~ o1 wata wltb dlataDCe ~r- J.aad. 'Dda region 

awada ~cape s•. ~DOl• to aa.u. •• 
6. Die aodbeuMaa nglom ~ tile ba)' la ~paratively 

u.u-, ranl~ •ae.U.ag 50~ • ...,.... ~Uy•a IalaDd aad Little 

8e11 Ialaad an .. J_. ~-tu:oea. 

7. U. -ten aqta o1 Ooaceptloa Bay is deeply lnduted 

bJ ~ aoftheaa._..,...._t -~.OM~ which raacba a 

deptb fd DeU'ly 80 ~tbcaa (Ba)' de Gnw 1 • Harbour Grace leland 

aDd Cazbo~ leland are ex'&eMloaa or Harbour Grace and CaxboD• 

ear pr~-. 'lbG .. tern abore profile is markedly steeper 

S:••i'al Che;;laAAnn 

A aoatberly ~ing inshore branch or the Labrador CUrrent 

flow• lDto Oo~tion Bay in the region or Baccalieu Island. 

~ tbo Influence or Coriolis Forces it is assumed that the 

aajor VDl~e or water follows the western margin or the bay, 

Yeerl~g to the northeast as it approaches the southern extremity 

ot the bay and £lowing out of the bay via the secondary trench 

to the east or Bell Island. Some evidence supporting this 

assumption is provided by a consideration of water densities in 

the area, the densities having been deduced from bathythermographic 

·~ 



data, (di.-.eed la"- ln tbla aectlon). Ill .XU.Uoa, the ~ 

la trini-ty say. t 1dia'tely DDnb o~ CoaoaptloD Bay and ~apbl

eally alwdllu to it, ie bell...S by loaal ~labeman to ~ollow 

a cauM coznepondlng to tbat pmpc:N~ed by 'the au-. t'oJ: Coa

oaptioD Bav· U. a.z.-~ njolM 'tile ctc.lnan't 80Gtbu1:v 

tlowing l.abndo&- .... -- lD .... ngion fd cape sot. ~ancla 

~ to paedng tbnlagb tbe aonb-.oa'tb Avalon a.Md to tbe 

~· eut o:t tile A•JoD PWDlneala (Plgan 42 ). 

--

*'-lala end Matbod• 

1. Ba~c S1IJ:'VI8ya 1 SUirwya __.. can-led out 

on JUly 6, Augae" 2 aDd ~ 27, 1966. 1'be septe!wr aaney 

waa aborted by lou of 'tM batbytbemograpb due to 1111cbanlcal 

fdlve in tba w1Dcb ~ataa. A 900 t'oot 'type wu ~ C&~ the 

f1nt two aurveya aDLi a 450 t'oot ~ wae ued on tbD :tlnal sur

vey. <bld ~aced ~:ather thaD tiiiiOk8d elide& weze uaed on all 

occaelona. 1he ata'tlou ue ladlcated in Figure 42. Uml'ted 

eh!p=U:= e=:l =tde!Dg apeeda natd.cted the area o~ tbe bay 

s~ and nacess:l~ted the unonbocioX pattorn o~ stations. 

However 0 'the sw:veyed at:eas ~:e c_"rocen to coincide wi ~ tilo 

aajor blue£in fishing :z:ones. 

2. 'I'bezmog%apbic necorclings: A Ryan thermograph (model 

D-8) t\7aG plac:OO in Conception nay a!:)pro:dmately 100 t'cet o£fshore 

in 'tho vicinity of Sto Phillips a't a dep'th of ttiJO feet. ~.:atex-
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teaperatur .. were reeoxded cont!nuoaaly ~rca ,7Qly 24 • October 

23, 1966. 'l'he eupenalon aya~ and apparattaa ant illuatrated 

in ~gurea 43 A & D. 'the 813par&t1la waa ...teed w•kly, i.e • 

..chan!- NWOII!Id, atdp chart cbanged and water aeal cbeolced. 

In addition, tbe awt'aoe wat~er taperatan waa naorcled with a 

3. LoDg PoDd ft~~peratu:eaa 1be aut'eoa -•:w: M'1-ra'Wre 

was ncozded dail7 at 18 t30 boua tn. Aagut 15 - Octobel: 29, 

1966. A ...._t and a ~--et.r __.. ued. nte -tft IIUIPle 

tor thia pazpoM - collectled tra. the eeawud ead of the w~ 

aftd fro. ita_, aide lD ~to ld.IWd• tbe et~ect of~ 

treah water raa-ott' t'rca LoDg !'and baain. t'ha wa•r depth wae 

appm:d.aately 15 t•t, plaa or alnua tidal variation. 

4. S.t'ace \\'ater 'DIIIperature Spot Olecke: S:lx tuna boats 

ware provided wl tb ~~•teJ:• aDd bliCk:ets. 11w czewa kindly 

agreed to _.. aa -ny aurtace taarperatu• recordings o:a possible, 

particularly ln blae:fin strike ana•. the tt.e and z:eaul t of 

the llpOt check W&a recorded by the czew on a pld~tteraed .. f» 

ot QmceptioD Ba)' p%8p&Z'ed by the author. In addition, ... bora 

of the Dep:r.rt=en~ 0~ st.ology aade aillilar epot check.a wheD work• 

ing on other projecU in oonceptlon say. A total o£ 318 t~ra

tul:i!:l \'10%0 recorded., tile majo7:i~ b=tw~n Joly 6 and Sep<tember 1, 

1966. 

~eculu 

1. BaU.ythen;ographic surwym z The vox-tical tem.oera-ture 
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pi'Ofila cd ~Utee~a ataUon. ln ama.pUOD Bay an pneenuct ln 

Piguea 44 aDd 4!1. A developing tbemDcline ia evideut ln .naly 

(15 • 20 Mtna) bat lta decnue la deptb dlad.Dg Aagut to 5 -

10 •tna la •~cal. ~ad wllld •lxi.Dg aDd •t loea ot 

t.t enumr ~ tbe .- la sept bez- lade to tbe eroalon ~ the 

tbeaMCU•. U. Oc.._S' pntU. l..U.cata tbat final atagea ot 

tbei'MCllne decaF• tbe •t~R- bavlng at.at nac:bed tbe lao

.-._1 condltloae f4 wf.atu. IKKegP181' ..naly aad Auguat ~otll .. 

(atatloae 10• U aad U at d8ptba beta11a lo-20 -u.a an 

Pftbably due to aabdl'£'aoe c111'nDta. 

3. 'llleZ8Dgnpbtc Aeoozdlnga a Oc»ntl1111D118 aabeurtace 

(2 teet) t ;pel'ature data an pne .. tad ln Appenc!ix 4. 'l1le taD• 

puatan n~ tr• 7 degnaa c • lS degnea c during tbe tbr

IIODth pedod atadled. adak ottebon wlnda ~eaDltad in tapen

ture ndact!ODa bec:aue ot! tbe Induced upwelling o~ cold bottaa 

wate~, e.g. •~~par•~• ncoaling to~ ~Y 3oth, (Appendix 4). 

ftowevwr, tbe st. Phlllipa station wae COJIIP&rad.vely well ebel

tered tzoa o:ttabore winda by tbe coaatal topography • 

3. Long ?oDd Teuaperature 2 'l'be daily aur:faca recordings, 

in eonjuneUou wi ~ the =an daily air tempera tun recozded 

at st. John 'e td.rpon, are pxeeented in Figure 46. 1he water 

~rntw:o ranged £:om 7 clegrees c .. 15 degrees c as at ~e 

St. ~lU!)a sta't!on, bu't 'the tluctua:tion ,·;as m?re marked. 'l'l".is 

is to be ~ted £ron surface recordings. !n addi t1.on0 offshore 
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wlnd8 reea.lted in rapid tl ;,.ratun redactiona beaaue o~ the ex

poaed na~ fd the tong Pond aU.Uon. 

~. sar~ace wa-e.r fta4Aratun Spot Cbecka• nae apot check 

ZMUlta -re caDblaed w!~ th: t (M"'&tan data obtained by tbe 

pnvioul)' dncl"lbed ~~ to ddezaiM tbe hoziaoldal. dia

tdblltloa fd •••z•ratue ia Conception Bay daring tbe 1966 blue

tin tiablng 1 laMB. 01._._1 tT , .. nwn variad.ona were taken 

lDto CDDddel"ad.oa. 

Hodaoatal T t•ntare Dlatribation lD OoDCeption Bay (JUly U -

&lpteabft 26, 1966. ). 

!be ~tward ~·· o~ the ~n~~:~ac:e i.o~l'lla dur!Dg 

JUly aDS A11g'Qat and the ~.,.r .. _,___.t in sept•hft is evident. 

in Plgure 4:1. Die eaatern region o~ Conception Bay, paz"ticalarly 

between Long Pond and ~rtugal Oo\fe1 is .arkedly ~r 'tban the 

weatent region. 1bll pz-evalllng aoatbweat winda partly account ~or 

thia tewperatw:e di.II!Hlri ty, which ie nldent 'throughout th8 blue-

tin ·~= ~- 'tb8)' teDd to .force tbe waraer au~ace -tara 

into the ••tern 20ne of the bay andcause UJJW&lling o~ cold 

bottc. wa~ aloug 'tbe ••tern aargln o~ it. 111 addi don, tbe 

i!l!!ho:e bremcb o~ 'the Labrador current aasoclatecl wl th Concep'tion 

Bay ia aaaa.d to t'ollow the weaten •~!Jin ot ~bay initially, 

hence i't& wateJ:: mass is subj~~ to considerable solar radiation 

ba c~e:tively sheltered and ehall~7 conditions before 1 t re

curvea Into tho eastern area. f\taxi.mum summer temperatures o£ 

lii degrees c • 19 degz'eea c were recOZ'ded in tile latter holt o£ 

AUgl!Gt in 'the ahallow Topsail Beaeh e:ea. 
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VUtlcal Ter.l[•ratan Dlatd.bu'tlon in ConceptJ.on Bay (1966). 

EW.l•Uon f4 ~ bath~apbic pro~Uea (Figure 44 and 

45) ladtcatea tbat bl~ID lnhah!Ung Oonceptlon Bay 111 early .Jtme 

(loe6) ... ~y ~tdcted tD tbe QppeJ: 10-20 •tna, ... 
••• a ldnt- tol8aated ._, .. ~:a~• (d 6 ~·•• c. '!'be au• 

lace t•t•l:a~ at tbla U. varied betwaan 9 degnea c • 10.5 

degl'- C _.DdiDg on._ atatlont location in tbe bay. Blue

tin npo~:...S in tbe bay in .JQn8 (1966) wen poealb~ 1'uthu n

atd.ct.d lD tbel1r ..uca1 •••••nta1 althoagb tbla ia a:~Cel"tain 

ln ¥lew ~ tbe • .,.,, .. ddog ~ the tbulloa11ne between July 

aDd .AQgaat (1966). Por lnatanae, tbe 6 degz- c !aotben in 

1118 ~ t u z•awna at !nabon atatloua (1 • 6, 14 

aDd 15) wcnt geJMRally wu.aJ: tbaD those at tbe ot'Eabon suttons 

(? • 13 and 14). SlldlarlJ"• tba critical 6 degna C :l.othem wu 

U.aally dee~ at the ioahoze ataUona becauee o£ tbo infl.ucmce 

of the pzevaill.Dg eoutbweat winda. A wrtical ~~-at1ae eect!on 

of ataUona 4, a and 9 (Flgur:e 49) daaonatra-. this point and 

alao pi'Ovldee .,... aupponlng evidence f'or the asauaptlon o£ a 

llOI"tb ftowing c:un-en~ au;;~ cf nell Island, i.e. the denelty of 

the water :l.a generally more dependant on 'the ten:perature than 

on thQ salinity and pressure in surface wate~. 'nlus the iso .. 

barlc surfaces in Figure 48B may be assumed to elope u~ward tc 

the righ't and, according to svard~ ot al (1946:394). "In tho 

northorn ~ere the lighter wate~ lies on 'the rigbthand 

s!ao of an obserwr lool:!ng in 'tile di.reed.on of the current 
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aDd tbe de•er water Uea OD tbe l~tband." Dw~e~o~e, tbe cureat 

ahould theoretically tlow no~'th. 'l'be rew~•• alcpe rd the !eo

bath~ below tba deptb o~ 15 -tna alldlarly euggeata a 

deeper coanter carJ:ell't. lloxever, bee& ... fd iaadeqaate data 

aDd lack~ nl ... nt ~auUoaa, the direction o~ aarnnt tlow 

aat r==tnaapecnalaUon. 

l'aperatiD'tt lD ~laUOD to Bl~in DiatribatioD. 

1'be lad. tadl•l diatrlbatlon tO~ tbe bl~in (and .,.t otber 

8COIIbrida) la appxadMtely a~uical wltb napect to tbe equator 

and tbe pol• la botb a..i8plulna aad tba~on eaggaata a :Nla• 

Uonabip •l tb a aildluly dlatrlbatecl property (or properti .. ), 

i.e. 'tellpuatan (Blackbarn, 1965). 

ia pazUcular iD nlat.ioD 

to the oc szclal.ly illportant tuna apeciea ( Laevaata and RoN, 1962). 

Dle albacore (Dummaa alal!!!p), ~or exayle, ••• lni tial1y etudied 

in this respect by lhoJIIpaon (1911) in tbe North Baa't Pacit'lc. 

SUbsequent studies in tbie area iaclude Anon. (1925h HUbbs and 

Schultz (1929)J \\'alford (1931); HUbbs (1948)1 Clamana (195'7, 1958); 

Craig (19591 1960) 1 Radovich (19601 19611 1962) J JohnaoD (1960, 

1961, 1962); Alvexaon (1961); H=:ter (1961)1 in uurope,Le Gall 

(1949) o.nt1 ?os'tel (1962; in Japane Uda and TokUnaga (1937)1 

Inoue (1958) 3nd Van Campen (1960). nowevw~0 according 'tO r(8dovicb 

(1962) the co~t 'tha~ \\-atGr te~BpQza'tllre could af'£ect tuna dis• ' .. 
tribut:lon only gained general acceptance ~ollowing the Rancho 

San~ Fa Sympooium (Qali£. Mar. Rea. Com:m., 1960)o 
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~ •~ occane..,.. fd bl.-ftn ln relation to t ,,.~ratan 

have been lDW5tiga't8d wl.nly in tM Paolftc. Radavlcb (1961) 

DOtlld tile ........... --•loa ~ tile <>lltocaia b~ID •a zoange 

dllriag tt. .... ,... "f 1957. 19!18 aDd 1958. H8eter (1961) ··-

tlllpted, wltb-- eaaa•••• to pced!~ tbl 1960 bl~ID caich 

lD tM - pnpulaUoa bl' aelag oautal .- evt'ace '*'Peatan.. 

other PacUic bl•ftn •tadl• iDOlude Radoftcb (1962) J Robina 

(1963)1 Ball (1963), q.v. ~ n:tennc••• Yuenaka n a1 (1962), 

In tiMa -tena At1alrdc, blaetln an taand 011ly lD ueaa 

coDtaiD!Dg deb t'ood CK~~~Cenuattoa. aad wben tile- avl'ace 'tal

peratue ita above 12 deu¥•• c (Tl••• 1062), altbougb sella (19Sl) 

d•i••d tbat blaeftn IIA1' beoDII:I domant ellt a teaperature of 14 

~ c. lloa~, QI'IF'Jer tbeae coDditloaa they are able to 

aaka taa~u:y CCICUZ'elona into de~, hence colder, water in 

P'lftult ot' pny (U••• 1957 ). 
II 

rg?eenn (1959) cbaenad U».'t 

the lllgrat!on ol' bluatln into and £rca tba North sea 1• cloeely 

U80Ciated with tbe moua•at o~ 'tbl 12 degree C l•otbcma. In 

the Black sea, a. bl~ln ia :touod only when tbe eur1'aco ta• 

PQratw:e la abuva 12 ~eee c- 14 d8gree8 c (sara, 1960), al

tbougb they aze caugh't tbroUgbout the ~r in tbe nearby ~Iamara 

Sea and tho Bosphorus, where the ~.£a1;u:e doos no~ fall below 

II II 57) 
tbo c2d.Ucal 12 degrees c m!n!mtJm (Akyts2 and Artuzp 19 • 

In the western Atlan~!c, the bluet':ln appears to tolera<tc 



considerabl.y lower 1he "Delaware" surve)'8 in the 

northwestern A'tlantic indicate tba:t bl\MI~.:ln are caught within 

the :followirav tac»Uature rangu (Squire, l962b), wb:lch may vary 

with •:lze o~ ~lab (IDOUe, 19.58J Cle-na 1961) z 

C!»au u.S Raaae 68~ cast 
(1 standard ad.on) 

MeaD :s•• •uetau:• 

Surface 0 0 
6.4 c - 28.8 c 11°C - 21°C 16.2°C 

Fish Depth 0 0 
6.5 c - 26.9 c 11°C • 19°C 15.5°C 

'DMt -.a catch t 1 u•nUre (15 ctegnea • 16 deGN• c) 

clo8el~ appnal-tea ta. "opti- ...... ' v·~•tan" deacd.bed by 

Uda (1957) ~r tbe North weat Paci~ic bl-t!n. 

tbe autbor conalden the llf.nt- te,•ntare ot tile above ob

aerwd range to be too high. Sluefin wu. reliably NpOr'ted in 

CoDc:eption Bay :ln 'the :t:lrst week o£ .nme, 1967, when the surface 

a laJ:ge school of blue~:ln were reported ~wimdng north, o~t St. 

?l11U:lps
1 

oa Decaiber 4, 1966, wban the autace water ta_peratue 

waa eatf.aa'ted to bo 5 degrees c. the critical Jd.nimam taaperature 

ia Ukely to be lower at the •~ ot tbe northern :feeding seaacm 

thnn at tho beginning, i.e. blue:fin are probably capable o£ con

aidorabla aeclima'tion to the gradtlnlly diminishing water tot'l;lM'a• 

turo. 

lhe -presence of b1aetin in Conception Bay is by no means 

synonomous ~itb cntehability. They do not a?Pen~ to taka ~he 



book and 11De bait (...Uet OJr eq1lld) until ••~ace wat.~ t8'1p8n• 

tue bae ria• 'to a~ leaat 10 dflg.,... c. In addlt.loD, tbl 10 cte

gnee c laotbeal ooad....S to •~t'eatlwly dalloeate tbe aucoe•Ail 

tlahi~~g azea dadDg l ta teD day nDZ'tlnrud pmga-eaa tbzo1lgh Con

ception aa:v ·~ tbe beglDDlag o~ ~ 1966 eeaeoD. 

'Die .. jodty ~tile 1966 bl.-ftn c:atcb (~)wen booked in 

waten wltb MIZ't'aoe t coca~ between 12 deGZ••- 12.9 de

ox••• c aDd ge,s -• boalaad at t :•xataEea bat.aan u degxeea -

15 dttgz111 C (Pigan 49). Altboagb W'I'IIIMIZ'AtuK'e detaml._ tbe 

ovenU Ualta o1' tala dla~oa, it la DDt caaaldend to 

attect, to aD)' appnclable ~t, the cbaaging pattem ~ die• 

Banett, 1964). ~ availability probobly tben becoa.s the 

ru.jor contm111Dg tactor. 

Self.Dl!Y DJ.etr!but!on in gmcep~ion Baj! 

Matulala aad MllthDda 

An Induetr:lal Inatn&t~nta u.11DOIIQter (.odel R SS • 1) was 

used to record eallni ty, conduc:Uvi ty and tempera tuN at su. tions 

indicated ln Ft~e 42. ~·Jatar umples \\~re alao taken to check 

the reaulb by iilear&& of t!tre.t!on wltb eilvezo m:trata. 

~ulta 

~ snl!ni'ty ranged from 29%o• 3S%ocepending on t~ prevail-

ing meteorological condiUf.3D'S and the locaUon o£ 'tllQ s-tation in 

relation 'to £reoh water run-off. The salinity in 'the major catch 

2011Qs ranged ~ram 3l%o • Z2%o. 
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saliDl'ty in ~laUon to Blueftn Di•tr!bUdon 

~oal• (1Q24) a'tated tbat bl"aa1lng bl~ln -k the 111108t aal!ae 

(and waJ:Mat) water. IOI..,.zo, ct.lug their aabeeqaent ~cU.ao ld.· 

~atioa tba)f ellow little aacb MDeiUYlty aDC1 ., be .foaad in 

wat.a wltb eaUD.tU• u low aa l&lo• 2C.o (BDapbozua) or ae 

blgb aa 3!Hio (Cynnaic a QMuat). salln! u .. ln 8XI08•a ot tb!a 

latter ~lggn - to be avoided (sella, 1931). "Dlua, accorclf.ng 

to Bladdwzn (1965) 1 ..UDl ty pezo .. baa no d!nct ottect on t1ma 

cU.aulbl&tloD. It caD, boltaw~:, be lllposotant in detectlog eDd 

chuactedaiDg oceaalc :t-~ wJ:th which tuna a::c auociated. 

Hld!Opppblc ......... lD R~d.OD to Bl~iD !lltUibation 

1be ~ .. ...._. included in thla eecd.on ue Minly naponaible 

for tbe dlatdiiUdon o:t bl•~ID wl~n their ovuall (t.aperature 

datamia.d) 1ild. ts. 

5~ OlrnDta 

'D)Q ~oater polewazd dia'tdbution of blue~ln in 'the eastern 

Atli\Dtic, !n O*"i»ar!eon witb the western AtlatiUc, roaulta £rom tbe 

northeaa~ly ftow o:t tbe North Atlantic eurnnt which bathes ti= 

northarn &u:opean coas't 1n cc:::pL•e:t!wly v:arm watGr (Tiew&, 1962). 

In contrast, the canad!an eoas't at similnr latitudee is under the 

influence of the colcl Labraclo:r and Baf£!n Island O..?.rrentso t. 

!lhenomencn t-:hlch ao.y not necessarily be ~rature de;>enden~ is 

tho observed association o£ tbc ~tlantic bluefin with ~he Gulf 

Stream (Rivas, 1955; Squi:a:e~ l962b 'md T:::.(."l>JS • 1962) and 'the ?ac:l£ic 
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bluatia w:l'tb the &Dalogou Kuzoab:lo (waldzOD, 1963, q.,v. ~o~ 

xetereoces). Tranaport ~aci1i tation bae been auggeated aa a 

naaon tor auch an association (x-ura, 1949), althougb this 

s-. W1l:lkely in view ~ ~ tlma'a pzooven awi.u.ng ability aDd 

exa"Pl,a o~ pol.-:azd CCM~Dter current aigrationa (Bla~D 1965). 

Food ava:llabill t)' a.nd eav:l~Dtal p~e1erenc:e• an other poasi• 

billtiea. 

Franta are linea o~ coavergeuce betwaea auLaco -•~s ~ 

cli.ffennt densities. 1hey can be recognised by strong boriBDDta1 

Ol'adienta o'L te.pe~atu.re aud/ol:' aaUDity. Solie si.Did.og o~ one 

or: botb typea o1 water ia iavolved (BlackiJwrn, 1965). 'l'Uaa con• 

centratloaa are lcnDwn to be genes-ally aaaociatad wi'tb such coa

vergeD't water -saea (SqUire, 1962b). 

Weakly awimdng and dri~Ung zccplankion an bQli~.-= ~ be 

carried towarda a trODt, where tileir concenuationa atuact 

nekton, 'the tuna beiag oiW ot tb8 cli•ax pndatora. s.kleaiehev 

and Bur\:hov (1958) !Ddicate that the ~~untal region betwMD the 

K\al'oabio (wllZII) aDd cyashio (cool) ia ric:h8r in ;tooplanktoD than 

neighbouring wa tara. n:naa, including blgaj!in, are l:'eported to 

be concen~roted in thi~ region (Uda 0 19530 Uda am! I&hino, 1958). 

In the analogous region ot the Nor'th ~;eat l\UanUc, SquiE"e (l962b) 

notea tbat the tiell developed convergence zone, cyclonic eddies 

and t'luctma'ting vJave structure is conducive to conconuations 0~ 
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tua NIIMIZM8e Bxcelleat oatcb• -n n1p0rt1ec1 in tba zoae 0~ 

uxt- oo...-ge_. ~-- tbe cape Hat•ru area .., LoDgitade 

10 ct.p- w. (SqdJ:e, 1962b). 

'Dae pneeaoe ~ a h'ollt la o~wn 1ndioated b)' the acc ... ta• 

tloa o~ tlotua, wblcla -)' ~avlde abel ta' ~o~ vadou ant.ala. 

1be nadd.ag caa•nUaUoa ~ potential ~onv- orgaai- -)'in 

tVD atuact taaa (MagmaeoD, 19621 Scbaeter, III'Oadbead aDd Orange, 

1962). Galla an aaotber "aip o~ taaa" •• tbe)' ~-- on tbe tlotaua 

aDd ec:r•pe Wt by ~eedlDg ftab. Pal)' ... 

by Coalceptioa Bay akippera to locate blaetin acboola 1 altbDagb 

tmnta per •• an probably not pnHnt otber tban aa a 'teNpM"azy 

occll.l'reace. 

UpweUiDg 

Upwelli.Dg -)' be d~iaed aa the apwan 1110Uon o~ the water 

Naaltiag ~:na w1Dd•iadaced divargeDCC (~cswell, 19SGJ Aa&Ur., 

1960). It occ•• -iDly in tbe uat...-n pa~t• ~ oceana wblln 

trade wiada tDDaport aazo~ace wate~ away ~~a. the coaata (Wooster 

aDd Rleld, 1963). 1'be concenua tiona cd ~ically and biologically 

ricb water in aucb an area a-ttract tuna. Howeve~, DeJaegu (1963) 

reported that bl~ln occurzed in la~ger nahera in the absence o£ 

"lJWallin.g o£f the sas't coast of South Africa. Blackburn (1965) sug• 

gesto tilat tid& might be duet to the dicple.c~nt of small bio~ Zi:e:ua 

the Uae and place o£ upwell. log or because of the inbibl ting ef:fec't o£ 

the cold Upwelled wate~. In ccn'trast0 ocennic ra'thGr than coastal 
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apwel.Uoga haw 0011Ybc1ag1)' United wl tb t1ma abuDdance 

(er ... u, 19531 Sette, 19551 King aac1 Hlda, 1957). 

lalaada aDd Baaka 

Ia'•'"'• ===' It-sa •)' deftect caneata into ctow .. a.a. eddiea 

&ad beDoe CODOeDU&te plaDictoa (Uda aDd lebiao, 1958). Tanaa an 

ottea zepacted to be locally abanlaat u...s lalanda (Blackbuna, 

1965). !be alltbo~ ooaaldend tbat tbia pa...•aaoa lligbt bava 

beu aowapva;albl~ ~= the ~Uon ~ tbe two -jol' catch zonea 

lD CoDCeptloD lla)' (- S.CUOD VIII) both o~ wbloh ocau dowD

atnea ot lalaDda (~ Graae Ialand aDd a.ll Ialand ~pec

tlvely). Howewr, prellld.auy plankton auwya ba'N not indica

ted any ~ ooDCelltraUona ln tb- areaa (pua. ~. Dr. 

G. MoaJcovl ta, 1966) • 

Nieblman (1962) located, wi'tb a flab ~inlier, ••peciaUy 

bank ~ c.a in Taagara sud t (Japan). 1be bl-.fln were aiJiilarly 

distributed along the ateap inshore elope ot the Hcoada~ U&ncb 

in the Baullne ~on ot Conception Bay (a .. section VIII). 

lben.ocllnea 

In tbe DOZ''tbarn part o£ its range ~ bluatin ie uuaUy 

found above tiw ~n=clina (Tiews, 195'7). Ae tile lowest 'tam• 

perature aoraaUy tolexatcd by 'the b1ue.f1n is .5 - 6 d~grees C 

and the Jlinfmma thezmocline temperature recoxdod in Conception 

Bay was 1 • 2 degrees c (eee Figuro9 44 and 45) this would ap!Jear 
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to be uua. Studies relntlng thezrlocline to~raphy, ~~oductiv

i t:,r and tum c:oncentra t!ons are atlml'larlsed bl' Blnckburn (1965) • 

q.v. tor ~ncea. 



SBCTION XI 

of h)'C!mgnpbic :t•tuea <- section X), eacb o:t wblcb -)' 

cantr~ to tbe enri~Dt o:t tbe ,~ace watlera. Altbough 

tupentue la a fiDOd indicator o:t ~ o:t theH :teamna, it -v 
~t be tbe -.1• :tador d!nctlng tbe beba.tou aDd d.latrlbiiUon 

ot ~--. Oaaawe= !D t!!e envlrora•ntal ~n la the ... an tile 

nnl.t o:t lDt~RaoUoa betwee~a tbe ca aad at.Jipben aDd tbu a 

cornlatloa betwaaa •teon1oglcal :taatora aDd bella~~ tbe 

tuaa oan be :touad (Roaa CIDd Lanuu, 1961). 1:M -jori ~ o~ 

work in tble :tleld aDd lu applioad.oa to poaalble pNdlctiw 

tecbnlqgea, baa beeD -eoclated wt th the c-- 1rolally illportant 

tuna apeclea in tbe Pacl:tlc. 

clo .. ly with tbe pnvalllng wind.,. ... aaaoclated with the 

CJClon.ic Iceland Low (aDtl-clockwi .. ch"calatlon) and tJMt and.• 

c:yclcmic au..da-.A2or .. High (cloc:Jct;lse clrc:ulad.on). the winds 

exert a :frictional :force on the water aur1'ace and heuce maintain, 

in c:onjuacUon wl til dlftenntial daDS! ty distribution, 'tt'Mi ~

men~ ~~ watQr. C>~lonic aovement (antl-clcckwise circulation) 

in tba a"tmoaphere and in the oceane 2"~:al'ts in downwelling, i.e. 

a wind etreaa on a level ocean eurf'ace in 'the northarn bezd.sphere 

PZ'Oducee a water displacement to "the rigb't o:t tile wind direction 

(Hachey, 1961) • '!bus the Labredor sea, :l.n 'the c:Qnuo of a low 



preaaun alx .,.,. ia conaldued • be the .oat et't'ectlwe HUZ'ce 

ot aereated ••~ ~- the deep •••~ c:lrculation o~ tbe wbole 

Atlantic 001rn. Huawer1 baO~nde ~aga in 'tbe Labradozo 

sea lnd!•ted tbat tbe ~uoa proceaa 1• ct. to lacll..S coD

vectlon along deDalty ·-~aoM Dtber than tbe COCIIC -ml 

vertical ODdNCtiOD (Dl.Ulob1 1964) • 

tbe Icelendlo Low pa-•81UL"e .,.._ la dam.nant in tbe wintezo 

wltb tbe ~t tbat tbe wl ...... at.o~c circalad.on ia .ore 

lateqe. U. ~--"•na H!gb pl'eNUe apt. ia doat•Dt 

in In K beca- 0~ lte nD~d IIDW-Dt 0~ aa J111Cb U 500 

allea. It le thuet'oze napoaelble ~or the pnvalUag ecftb• 

WUtarly wtada lD OD..-pUoD Sa~ duiag tbe tuna eeuon. lilteD• 

altlcaUoa fd tbe au..sa-Asone Hlgb teada • lacnaM tbe ocean 

c:ii"C1Ilatlon fd tbe Galt su- ·~·~ aad eo iDducea gnater beat 

uanater to blgbezo 1at1-..sea. Inteadtlcaticm of tbe Icelandic 

Low, in oonb'aat1 lDGS'•- ~ ac. of the cold Labrador CUrrant 

(Hacbey1 1961). In tbe analogoua region o~ tbe Pacific, blaefin 

catcba bave ehowD pm:lodlc t1actaad.ona1 wl'tb a decline in catch 

••eoclatec~ with perioda o~ cold water lnuaalon (etroDg Oyasbio 

CUnent) 
1 

and an ia::naee wl ~ poricde ot wa:raing (ata-o~~~g KUroabio 

CUnezrt) (Uda, 1961). 1hua, in addid.on to direct solac zoadiation, 

JMjol!': ehs.~e !n &Sur:tace woter temperature and o.sscc!at.ed change 

ln tuna dlst:!buUon c:au be z:=lated to d1~£erencea in atmospheric 

pzouaoure gradients, 1 .a. the z-eaul Ung changes in tbe wind field 



aftect .. tle~~pentana tlmauab tbell: Uteota OD upwelliDg aDd 

bod•ntal cl~:calat.loa (Ne•ta, lOHa Wooetea-1 1960J BjerlcDea, 

1961J Bbel.", 19611 ADdeD aDd ,_ld, 1961). Han (1061) deaCI'lbed 

tbe effect td a •_,_n wlad n.,. .. l (In tbe NoheglaD sea) wblcb 

nnlted ln tbe ot't'abon tnnaport fd waaa aa~:t'aoe wateZ"a rlcb in 

toad oa-gaal_, and tbe uaoclated ..ouaaant ot blaetln coDCeDta-a• 

Uona ln punalt fd tba 1'ood. Rodewald (1960) tound tbat good 

catMM ot bluefta In tbe ~ sea •- to dapend on the • ..,. •• 

U.ee ot tbe at.oapbae oiJrcalat!on wblcb exiat aloag ._ lligzoadon 

roate ot tbe ·~. I.e. In tbe ,..ra wltb good ca~baa • the .JUna 

dletrlbatloa o1' p~ naaltled In aoatbul)' wiada wbieb _, 

bava poal'tlwl, laft•nced the northward ld.gratlon ot tuna. 

other -tleoJrOiogical par-ter• bave ncelwd little attan• 

Uon ln relation to bl~I.D catch••· 

core&PriON BAY 

Metbode e.uc1 mat.u'l.ala 

Heteozologlca1 and b}'Clft»graphic condlUona present at the Ume 

ot strike ~ 227 blaatln .. re recoftlad by tba boat erewa on the log• 

e..~t: p::c-~..:ted. '!bls la:fozaa'tlon condated of 'the following "strilce 

PQrametus": wind speed, wlDd direction, surface water tempera:ture., 

sea eonclitions
8 
sWiligb~0 clcua covers .fog and mist, rain.fall. 'l'he 

wina velocl Ues ware compared wi til, and when necasso.ry ~plmen~ 

by, data obtained from tbe st •. John's A!rpor~ r.1Qteoro1ogical Of.fic:eo 

Which is e!taatec:l oppra:d.mately S olles eas't o'f the midoeastern 
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margin o~ Conception Bay and at an elevation o~ 463 ~en. 1be 

ealculat!ona lmrolved the nu-.r ~ bl~iD caught !n :relation to 

the condl tloa o~ each par-ter, aDd ri 0 the aid ~ u IBM Tabu

lator, tbe relaUw !llportanoe o'l the various par-ter ccmbtna

tiona, and tbe ~~ecrt oa 'the aa.binatton raald.ag o~ Z'eiiO'ViDg auc• 

cea•lve e1ng1e aDd pair• o~ 'the para.e~a ~Z'OII the tabala tiona. 

1'be data aaaoclated with each bl•ftn aV!ke waa eacoded on a 

eeparate pancb-c:ard, the par-t8r• npreHDt8d b)' dlfterent col-. 

and tbe condl d.cma f4 each pa~ter nco:nled •• a dl~terent naaber a 

Col-.. 2 (w.lml •••d) 
a.p.b. 

Co1u.n 3 (RaiD) 

Colu.a 4 (sea) 

ColuaD 5 (san) 

ColUilD 6 (Fog) 

Co1uan 7 (Cloud) 

Colman a (hater Tamp. ) 
degrees c 

Re=~~ 

1 (~), 2 (N.B.), 3 (B), 4 (S.G.), 
! (s), 6 (s.w.), 7 (w), 8 (N.w.). 
1 (o-1), 2 (a-s), s (4-5, 4 (6-6), 
5 (a-9 ), 6 (lo-ll). 7 (12-13). 
8 (14-15), 9 (16-17), 10 (18·1~)~ 
1 (No•), 2 (L.igb~). 3 (Madia.), 
4 (Heavy). 

1 (calla), 2 (SweU ), 3 (Oxlppy), 
4 (RoUgh). 

1 (None) , 2 (Weak) , 3 (MaditmJ ) , 
4 (Bd.gbt). 

1 ( r-Joae), 2 (Light ) , 3 (Medium) , 
4 (1'bick ). 

1 (NOne), 2 (1/10), 3 (2/10), 
4 (3/lO)t 5 (4/10), 6 (5/10), 
1 (6/10), 8 (7/10), 9 (8/10), 

!0 (9/10), 11 (10/10). 
1 (lG-10.9), 2 (11-11.9), 3 (12-12.2), 
4 (lS-13.9), S (14-14.9), 6 (lS-15.9). 

The number of b1ue£in strikes associated with Gach ~ondition of 
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the 1DIIldclaa1 par...-ra ta indica~ ln Pigue 50. 'Diaa over 

tUt~ percent cd tile aut•• ocaured Wider bright ca.paraUw1y 

cloudleaa llld. .. , with 12 - 15 a.p.b. eo•tb-weat to -•t wlllda, 

OD aa1a ~ cbapp~ ... ...S wt• av1'a• water te.pent~•• betw•n 

12 • 12.9 degl:'- c. 'DMtM opU..1 atrilce oolldlUona wen ~tiler 

~lnMI ~ a•lyala o:t tile tabulated OOIIbl•Uoa 1'J:'tiCIUDC1••· 

\lwhea aU o:t tbe ~WI:'a were COilaldend, the two .oat ftquent 

COIIbl•tlo• (6 •cb) di11'el:'ed la wlacl apeed 0Dly1 wlad dlrectloa 

(s.w.)l wlad apeed (10- 11 ••P•h• ol:' 14- 15 •• p.h.)J rain (aone)J 

... (cala)J aua (brlgbt)J :tog (DDDe)J cload (•ne)J water te~~pera

tlme (12 - 12.9 c~ep ... c). 'Dle tna:luloa o1' each par-ter (re

corded below) la t1am 1'ro11 tbe tabalatiou iacr-ed 'the -.at 

pNV&lent caablaation (ncorded in panntb .. ia) aa :to11owa 1 wind 

dinctlon (9)1 wiDd apeed (18)1 n.lD (6)1 ... (9)1 aWl (6)1 1'og (6)J 

cload (8)1 -•r ~ratve (6). \-'Jben the !)llraaetera -ro ex

clud8d la pa1l:'a 1'.-ca ~ QbalaUoas tile Bind&Uil :tnquency o£ any 

CCIIblnatloa iDcreaaed to 36 (wind apetld and direction a.itted): 

rain (ao• )J •- (calla) 1 aun (bl:'lgM) 1 :tog (none); cloud (none )J 

water t...-:ratare (12 - 12.9 degr- c). 

'!be contd.ctenble variation ot wind di~:ection and speed ap

parent in ~ a'trike data is probably related to ~eir more numer

ous and prcatc:iae terms o'f det'ird tion !.n ~rison 'to tho other 

parameters. the intor-relntionsbi!) of many of the para.meUlrs is 
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abo cl•r, i.e. tbe Ma OODdl'tlona claaal~led aa "-U" or 

"roggb" an geaerall)' -aoolat8d wltb atnag aortbeaat wlllda (or 

gal•) •biola peMUau O!NaoepUoD Bay ~na ~ AtlaDU.c unhla

cta-ed bp the a1DTOIIDIUDg tapograpby. AD lDOnaaed aur~ace lafiow 

of cold Labndoa" water ~111ta ~nil tbla coadltioa aad tbe nduclld 

watez ._,..,..twe aJid pouible dlanptloa or ditipla.,_Dt fd coza

ceab'atloaa fd ~ood oqaal- _, be napolldble ~or tbe nduced 

'tMm fd atd.Jwa. Hawswu 1 bd.8k aoatb..,..t w!Dda are prevaleat 

dad.ag tile bl~ia ••aoa aDd tellll to tn.a.port tbe waza .ar~aoe 

watu aDd tM poaaibl)' aaaociated t'ood aoaaeatntio• to the 

--ra -.zvia fd tile .. ,. aeca ... ~ tbs 1iJd ted "~stcb," .oatb-

-t wlade an nanl)' aaaoolated witb n11Gb ... coadiUo•. Blat 

a cala Ma la a relatiw tem aDd ia Ne'd'oaDdlaDd uaaally dee• 

c:rlbu oonalde'altle tniZ':face ripple wblcb caa rapidly uNelop iato 

choppy eolldlUo•. A bright aun aad llialaua ovucaat would aaxi

lli• ander-water vidbiUty thua aiding tbe bl~:ln'• visaal 

•earcb :foil ~ood. 1be prevalent autace wa'ter tvbuleace, although 

ndaclDg ltght penetl'atioa, wo111d al.o tead to obacurs the blu.

tln '• vi&ii)n ot tJMt tuna boat bat not ot the trolled aablluzo:tace 

bait aDd heiiCiii bw to the ~ntage ot the .fiaheDIIUI• 1be water 

telpen:turea an c=aae!dei'CICI in section x. 

Attemp'ta to correlate bl~in sUikes w:! th ~ Udal cyc1e 

bave prowed UD&ucc-at'ul (Lozano Cabo, 1951, 1958J Arena, 1959). 

1he author was similarly uaable to .find any relationship between 

the phaaea of ~ moon and strike £requencv • 

·~ 



58CTION XII 

?REDICTlON "14f:OtNIOUES 

AD illpOnaDt objective ~ ocea~apblc nacu... in Alation 

to tile awl1 eJd11ty ~ tbe tuaa le to foncaet tbe location, ttma 

a~ ~tl•y fd ftab •bleb will be available to a.-~. ssmop

Uclty and contlmd.t:y ~ data colll.tcUon conceralDg tbll aadue en

vl~OilaJnt (...S catcbee) aze ~ w auoceu1Ul ~oncuting • 

.Jah"'"n• F!!Hnezo end ~~- (1965) !Ddlcate 1:ba degZ'ee o~ .opbia

UcatloD ~ ln tbeiZ' deec&'lpUon o~ the autollat.lc data 

p:rooeaeing ~ (ADP) opeZ'ated in tbe oaatuD Pao14c. Laevaetu 

(1065) nviewed tbe develc; nnt o~ oaeanograpbic ~oncaeting 

(hydroa! a) in EelatioD to ~!aberlea. 

Pnd.lcd.on tecbn!qliM bave been generally baeed on aea

aurtaca tesape:ca'tUZ'e data becauae moxe ia lcnoWD about tbia pU• 

sea temperature aDC~altea ueually perld•t £or several mrmths 

which ia an addad prognostic advantage (Hoilard, 1962). Hester 

(1961) at~ted to preci1c't nat only the distrlblation bUt also 

the total 1960 blua£in catcb in Calliornla. As prevlouly men

tioned • his partially aucceasful t)rQdi.cdons were baSed on coas'tal 

eca-s-v.riace #~eratm:es (SST). Radovich (1962, q .. v. :for refer

ences) 61.J:'.i.'Gaxis..~ "the ~orl~ o£ o-ehei:' a~~~zs in this £ielcl. ~-!ore 

reco:1t paPfitZ'S involvJ..ng tho occw:rence Ql'ld d:lertribution o£ 

vario112 1:Una s"::lecios in relatiOll to sea-su::£aco 'tet:Jperatwra ~re .. 
those of F1ittnar (1963), a.~adhcad and na::ct<t (1964) and QuaS-t; 

(1904). 
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It is apparent that the nortbeTly eoaatal penetration o~ the bluefin 

(and other tuDa species) ia a ~unction o~ oceaD temperature along 

the coaat, i,e. they are dia'tribated i'artber north during warm-

water yeara. 

Along the Atlantic aeaboard o~ the USA and Canada there ap.. 

~· to be an inter-relationship of trends and anomaliea in air 

and aea temperatures (Bua:p1s ~Wid Chase, 1965; Templeman, 1965). 

Beeauae air temperature has a delayed ef~ee~ on watQr tQmpzrature, 

ita analyais may be of considerable predictive signi~:leance. 

CettaPTION BAY 

'nte distribution o-f hookable bluei'in at the beginning of the 

1966 season (July) 'vas apparently delimited by the 10 degrees C 

isotherm (see Section VIII). Analysis of available surface water 

temperature data ~or the 1964 and 1965 seasons indicat~d a simi-

lar delimitation. In recent years, ho~ver, bluei'in have been 

reliably reported in Conception Bay between 't~'lo and four weeks 

before the :first strike, when the surface water 'tempera-ture was 

aa much es 4 degrees c cooler. Thus the presence o:f the bluefin 

and their inclination to strike a trolled bait are associated 

l'1ith tno different isotherms. Surface lva.ter temperature data 
i . l 

for the ~orth ':,Jest A'tlantic, available from :federal, prov nc:x.a-

and naval research institutions, in conjunction with locally re

corded water and air temperature information, should theoretically 

permit a forecast of the northt~d progression to these latitudes 



-17C.. 

wllieh appeara to be aaaoclated wltb 

tbe initial pa...u&~ioD into Conoe~Uon Ba~ o~ 'the bl-~in and 

tbe 10 dep'aM c :leo'tbema aaeoc:iated wltb tile poed.bil:lty cd 

acmaau~ boDid.IICJ a b1•tln. 

QMadtaUw pzediodODa an fd a •• 81Mcnd.atiw ~atue. 

IIU'Wawez, -.l•tlo• fd t.be "catcda per Uld. ~ ~~art" cia 'Ia ~or tbe 

,.ua 1961 • 1966 dDea ~ tD l.adiaat:e an illt:er-nlaU-.bip 

witb tbe rel&Uwa abandeDH fd eqdd la Naw~oudlalld aoutal 

watera (l'igan 51). '!Ida Ia DOt a~iairag wbea tiMt iiiponaE~GQ 

of aqal.d • tt. diet fd ~ bl•tla ia coaaidu'ed <- sacUoD 

VI). AcoordlDg to Hadder (1964), tile qllaDtity td eqa1d caagbt 

in May to .1&lnl8 aloag tile a011tbweat alopea fd 'the Graad Balik and 

St. PierEe Bazik, ia uaaU)' ral&ted to tbe ca~cb in .~y to 

~rill coaatal watua, i.e. acarce o~labDr• catcbea aze 

followed by acas"Ce :I.Dabore catcbee in the - year • and v~ .. -
veraa. tJma aD utia'te u tbe au&on's inshoA eq-uid &=:::l=cee• 

buM on Ma)'/ JUDe oltabon catcb data (when available) • in con

JUDctioa wl tb -ter tmrperature pzedicUo• (to deduce the prob

able leagtb ot tM tlabing aeaaon) aad tile UJcely tiahing •~to&'t 

(Duabe&' o~ tuaa boat ngl.atra'tiona) duriag thia period, aay per-

mit A prec.U.etf.on o£ 'the year •a bluetin catch. 
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THE POSSIBLE IN!BR•REUTIONSHIP Or.' RELATIVE SQUID ABUNDAN~ 
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IN COi':CEPXIOi·J & \ Y 



SBC'I'ION XIJI 

1'Ha l,OO:SHBBTS 

1be log-u•ata -n ctealgaed wl tb tbe pupo .. o~ obtaining 

u .ach biological data •• poealbl• iD addltloa to tbll !Dtomatloa 

reqalnd ~ tbe pnldDCial gove~Dt. II)' co.bild.Dg tbeae two 

nqai~nta, t'- ••~ng ttpaper-won" waa redlloed to tile ldal

-· Wlt)a ~aai.JJ.arit~ a log C011J.d bo 0011pleted witblD two Jd._tes, 

•biola wu DD~ oouiciea-.d ~Y l.m~e::t ~!! b)' tM -~Uy 

oo~~eerwtl,. a. •"'bera. 

A log-ab..- ooaala.- fd two ~oolacap al..S pagea (atapled), 

oae CODtalld.Dg tM data ca-d.ODnaln aad tile otber tiNt -eocla'led 

(Pigue 52 MB) • U. qMa• 

UoiUI&ln cove~ ~~,. -jor toplC81 sula i~cmaauoaa •uoro

logical aad b~og:ap!!!e e:mdl tiona a't tbe u- ~ atrlb J .,rpho

•utc datal gaaaral blae:fia obeft'ftUGiUai i~c~d.on ccmcarD.i.Dg 

the angler .~. MW:b o~ the 110rp.._.Uic aDd -teorological dab 

waa aappl~ by the aatbor '• own -~nu alld i~omaUoa. 

1be grid -P o~ CoDcep'tion Bay enabled 'tile cr- to ncoZ'd ac

curately tile location o~ eacb atl'lke. Dda i~ozaad.on, obtaf.Md 

traa all o~ the 'tUlia boau, wac traaa~erred by tile author to a 

18%93 wall map (oui:tably grld..pattexned), <!'~WI pzooviding a coa

tlnuoua &Beriea o-g situation r0p0rts en the sbi£Uilg ca~cb ~nse 

and hence on blaa~ln concentration& wltbin eoacepd.ou Bay. In 
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SSCTION XIV 

..,._. ~ tile wide DDge o~ 8Ubjecta aaaeldend ia 'tbla 

tb•b, .,., ~ tbe •tedal 1»1W8UV n.n.l ~or tbe "Dlecaa• 

elaa" 11u a..a f.•I.Died in tbe appnpdate MCUoD. 1118 autbcu: 

telt •tt.a.s ID dDlDg tbl• a,r tbe ..- ~ ooratimd.ty aac1 

CIDIIpnbe••iaD• IIDweNJ:1 a ' p-er~ top!• wan.-urt 6u:tber dla• 

c.aloD. 

Caneldenbl.e eUona baw .._ ..- 'tO •tabU.IIb or ft.-~ 

tbe ..Ut.J .. o~ a~a.SO. f4 blaeftn wittd.D tba Atlantlc 

(11_, 1962, q.v. ~ -~•• ). sacb ~tf.on would be 

.. ._tlal to any ~-e ~of tbe blae~ln tlllblitry. 'lbe 

pneent laooacl•iw evidence baa geaan.11y been baaed on amrpbo

•trtc cbaractedaUce wbicb can be a1 tend ndically b:V tbe 

4imvl1"01-.lt. A ~ tbar coapllcatloa baa been tbe Mloptioa of 

dlft'eNDt lDdl.cee cd -.....ant OD eltber aide o£ the AtlaDUc. 

Ho\18V8r, ttaeee pmblema bave uow bHD aupercarled by the intro

duction o~ geQBtlc technt~, baaod on blood analyala, 'l.or the 

ldentiftcat.loD ~ eabpapuJ.aUoa (Spzoague1 1965J Sprague et al, 

1962: ~ aDd S~»ragua, 1961). 

Tagging is also a metilod of euLr.""lCP'..!lation research, but :lt 

is p~~::!!l.' tts€!:1 to estima~ popu.llltion size, mo~--tal:1tv :ates 

aDd migration pattorns. According to Hamre et a1 (1966)D tagging 

reau.J.to in ccmjt.I1'1Ction \dtb 3/CGr-class analysis indicatas 'tha~ 

the B:QrOpean A~lan'tic bluefin £iehe%1J depends to a gt.reater ~t<l4"1~ ., 
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on the aize ot 'the '-J•t A'tlatic atoek than previowaly wppoaed. 

The praaet c~cial develo~at ot the ~-.rest Atlantic :fishery 

ca.ald ttaa bave ~ar r•c:hiao iapllcatiana Dot only ~or tba 

Ccmception Bay aport• ~lahery bit alao ~or the Europeaa cosa

-.rc!al i'lahery. n. high pereetaoe ot tag r.Wrn. in reecmt 

years <•- Section Itt), indicatea tile vulnerability of the blact• 

tin to modern t'lahing tac:tmlq~~ea. However, ln8111'tieie~t't uoo!ao 

baa taken pla~ to accurately calculate the poy:ulation size, 

qortal!ty ratn, etc., ud hence foreeaat the .xi.BIIIl auata!Jiable 

)'ielc! td blu.t!n. In thi• r•J*:ta, 'the aporta :tf.oh.--n .tsit

ing Conception Bay cauld .n a valuable cODtributicm to bluet':ln 

reaeareh by participating ln gr-ter mambera in the tagoing 

progr- organized by the st. Arldr•w'a Biologieal Station or 

the f·Jooda Holo ~:teeanographic tnetitution. SUch particlpatiOD 

Wotald be o£ 'far greater benet'it 'than the auggeated daily eatch 

limit: pe~ boat, which would not significantly conaerve the western 

l!ay. In addition a returned tag provides interna.ticmal publicity 

for 'the Conception Bay aport fishery lmd aatl~action to the 

aelcto1·1ledged angler. 

T.he bluefin are euot~ily hold responsible f or the decima-

tion C¥£ c~Q:t"ci;;tlly i:!~:rtant species sucl1 o.s cod. Aecor dinp 

to the stomaeh analyoi a data. this docs not a ppear t o ba the 

cnse in Conception Bay (ace Ssction VI). 

·~ 
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a lao revealed point a of behavioural aDd phyaiological iD'tereat. 

The prey were generally awallowed whole which ia apparently a 

acoabrid characteriatic (Smyehiro, 1942). Tbe bluefin'• teeth 

are poorly cSeveloped and accord!Dg to Nakasara (1949), the prey 

are not aortally woaDded be:fore :lng .. tion, al thouoh large prey 

are bitteD in the 'trunk be:fore being awallowed head :first. A 

rapid rate of digea'tion -.. alao apparent Which may be related 

to the ability of 'the 'tanaa 'to aain'tain their body teaperature 

aneral degr ... above that of 'their envirom.nt (Carey and Teal, 

1966). 

The tanaa are coaaidered an exception to the rule that 

fiahea are poikilothera:lc. Blood temperatures in the bluefin 

have been reported aa ! degr .. a - 8 degree• c (Sinteais and 

Bellon, 1954) or 10 degrees c (Ehrenbaum, 1936) higher than the 

surrounding water 'tempera'ture. Homiothermy ia achieved by means 

of a countercurrent heat exchange ayatea l~~ed in the vascular 

being carried o:f:f by the blood and lost through the gills; it 

also lowers the thermal gradient between the sur:face of the body 

and the water, so reducing heat loss through sur:facQ cooling 

(Carey and Teal, 1966). This ability is generally related to 

the great muDcul~ power of the tunas (Ehrenbaum, 1936; Norman 

and Fraser, 1948; Sinteais and Bellon, 1954), but increased 

rates o£ processes such as the conduction of nerve impulses and 

digestion are additional benefits (Carey and Teal, 1966). 



Pubapa tba ablllty o~ tba hl•ftn to tolerate a water t.aparaturo 

range of aa JmCh u twcrty five ctagnu centigrade, aperienced 

duriDo l ta &.Sing a:lgratlon1 la a1ao auoclated wl th tbi• 

phelic81"0D. 

'lhe OoDOepUoD Bay blueftn apon tiabe~ pnMDta aaltmt ted 

~ opponant.U.. not oa1v beaaUM ot tbe availability o'L 

a nguler eapp1y ~ apeot..._ bat a18o beca- o~ the pmxintty 

~ tbe bav to .......:ch U.Utatloaa aad tba aappon fd tile necea

auy gDWKI IPte ~ aDd pdvata ageDC!• iD New~ndlanct. 

Blcauee fd ~ Ua:l'ted dantloD of tbe pnaeD'& atudv eeveral ~ 

tbe taplas con.!dend baw, bow..,.2', aaf:fend 'Lrca lack o~ avail

able data. It le tbanfon, neo~aaary to CODalder .,.. ot tbe 

autbor'• CDDClaal01111 aa being o~ a tentative natu.n. 1be conec

Uon ot Aartber intoaa'tlon ln ttutun aeaaoDB is thus essential. 

'1'be log-abeet end .,rpbcrDDU!c pmgzam, in fact• was conUnued 

euccaaa~y 'tlu:ougbout the 196? fiehlng aeaeon. In addition 

to a aore detail.ed conaideraUon ot tbe 'topics included in 'this 

tbeaia, there axe mneroua other blwfin ~rojects which could 

be undertakan: the detailed blatology and anatomy o£ the blue.fin's 

sense organs; subpopulaUon analy•l& by means of genetic techniques; 

behaviour characterleUcs. e.g. ~eeding; experimental fishing; cur

:cnt ~~;-sis ~! f!~~ ~~~Uon nay ao:l 'the maPl,'Oi~ o~ basic bio

logical properties eucb as productivi 'ty and standing crop as well 

as physical and chemical. parameters; the developmen~ of an 

anchored da'ta collecting cieviec t1hic.'l , . .~ill operate unattended a nd 
·~ 



NaNd eyaaptlo ooeanognpldc and ..teonlogical obeexw.Uone. 

'lble wU1 ...,..le the etady fd tllllpon1 vada1:1oae lD the oceanic 

cJt•te aad tbe co:c:r:-.ponctlag cbeDge ln 'the bl~in•a dlatd.ba

UoD. IIZ'eUid.~ dlacaaat.o. ._.. held w.i'tb 1*:hn!cal servtca. 

penoamel ~ ~ Ollvanlty ~mlag the ~!bility of 

tba lat~ pmject. 



1. tbe bl~lu tuaa, Dnannaa '!!mg!a, LII'Datnae (17!!9) & 

caught lD tbe Oonception Bay aport ~lebuy daring tbe 1965 and 

1~ ~lablng •••~ ~--ct 'ibe bui• ~or a g~anua1 biological 

atudy fd C. ~~pecln. 

2. U. ~ftn- deacaoibed in teme o~ ita mozpbo1ogy, 

~~=• =!e=, ~ dleUngul8blng ~tun.. 

3. 'Dait te"''"aadc atataa o1 bl~in witbin tbe ~ally 

SCollbddae - cU.~. "De .,., ncent 1ntezpntadon ncog

nlzee an Atland.c .alwpeclee ('l!!!am!!a tbYDD!I! tbl!U!I!), an Indo

Paci~tc aubllpac!• (DPP:v'!! tbYDJ!I! orisataU•), aDd tbe eoutbarn 

bl~to cpmnp ~~agooxtl >. 
4. 'l'b8 tbne l!a'IIMn-a o~ the 'l'hunnDII thYD9!1! - macco,p:t 

CUiiplg '""• dbUr.;=!:..'=! by !!Mas of tila 11U11ber ~ their gill 

raken. 1he maans aJ1d aoclea (ln paxentheeia) are as t'oUowe: 

Atlantlc 38.9 (39), Pacl~!c 35.9 (35), !• maecoril 33.7 (34). 

'l'he 1:nqll8ney of combination o~ gill rakers on tbe upper and 

lower lid) of the t'lrat giU arch o£ Conception Bay and European 

bluefln were compared. 

s. 'Iha valid ec!eni:f.:fic synonll!!lB and English vernacular 

namQa ~or thQ b!uofin wc~e lio~. 

6. The distribution of ·tlle blua£in is cirCUIJglobal in 

oubtr~eal ana ~rate water, e:~ending into the tropics in 



the rdnter and ns fD.% aa ~he 1\ret!c Circle !n suuwr. ln tile 

\1188tcn 1\. tl&DU.c 'tbe bl~ln !a :tcund tram Leb:rac!or 'tO Argent! no • 

~ ver~l~ :rc.ngo o~ the edalte is considered to be at least 

o-200 metres • and "tbe lanae mainly betT.een o-.so c:etrea. 

? • '!be Hte blncry t4 the ~tern AtlcnUc ~in was 

described wi1h particular nfttnDCe tc the t'eed!ng ld.grat!cn 

(JGae to Oc'tobe~). tJbe apeac! and enc!arance ftqU!red ~or such o 

lllgratian wee conddend !n telllll o~ the ~logical end 

pb}'8!olaglca1 adapte.tioa. o~ tbe bl•ftn. 

s. '!he tocbDf.cz-1 ...- and zeeal~ o£ tagging we:re erae!ned, 

particalarlp in nlaUOD to 'tbe u•tem 1\tlant!e blWI:t!n pqlU!.~ ... 

t!on. ~ occurnmc:e o~ tn.na-A'tlantic ldgret'lon £rom weet to 

eaat bee been conft~. 1be high tag-zetaxn rate (18S'b in 1964) 

!rxU.catee 'Ue .atnerabWty c't bluet"!n to JiiOdft'n £ieb!ng metbode; 

pertlcularly tba puee ae!De. 'DJe total JQftber of bluefin i:a~ 

in ConcG!>'tlon aav up ~ tbe end o~ the 1966 season wee 1?7 fish. 

No returns haw been Nl)OZ'ted. 

9. 1.be rumber of bluefin in a eebool tems to Vllr'.l inver ely 

with the sl:!a of tbe !ndlvidanls. 'l'bree c:t.aiiOn behavioural pa1;

terns ~ibi'tGd by blucfin 6%0 pushing, milling and :=e.sbing. 

1he poseiblo e.c!vantages of achool!no: prOf'agation, r>rotection, 

10. 'ibe biology of bluef'in rcprodu.o'tion P~s clescr5.bct1. 

There ~I'PQa%C-d ~0 be 4l :reW:t"S&ll in the sc:: :':'a'tio l'JhCn Cn~ibbcnn 



and Canadian data were cm~pared. Erythrocyte analysis wae sug• 

gated •• a -aaa o~ aex detendnatioa other 'tban gonadectaay. 

U • 1be -jod t7 ~ tbe bl.t'in caught in Gbnceptton Bay 

wen aged u. 12 OJ:' 13 ,ean, •• .S.teDII..S by vertebral d.ng coante 

and 1eDgtb ta~ a•l,.ta. Age, 18Dgtb and weight lnter-rela• 

Uon8hlpe .... a1eo oa.pateel. B1•tin lncna...S their weight by 

8.5 • 10. pu -.db da:dag tba ~tbaz'n 1'..U.ng -on. BllcaU&e 

of tbe 1ialted d• nnge t4 tbe flab 9'Cittdned (215 - 250 ca 

fork 1-.gtb) l.a••tdc aad a1~a1tdc tnada wen diftlCQJ.t to 

detect lD Nlatlw gsowtb et.U.•• 

12. ID ~D Bay• ~ood CODIIieted pndaainantly 0~ 

aqdd (!llex ilJeae'Pm!P)• Qapelin (Mallotua vllloeoa) and 

blUtlab (~ .. ••• u1D'U) wen of aac:oDdary ilrportance. 

Ca 1xclal~ lllpo~ apecl• aucb aa cod wen ~ely oba«nved 
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APPBNDIX I 

Bl~ia Catc-~ staU•Uca ~or Nntoundland (1956-1961). 
1'be Majority caaght in Co~~eeptlon Bay 
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nl.UIJt'in Catch Statiatica for ;.ewtoundland ,1956·19671 1 '1be HaJorl~ Caught In ConcepijOon Day 

1956 1957 1958 1959 1960 1961 196:! 1963 1964 1965 1966 1967 

7Ul~ 11 ..., ... 
12 3 
13 7 1 -r4 2 
s 4 
6 16 
~,_ 29 
a 8 
~~ 11 2 
20 27 s 
2 12 
22 3 
23 6 19 
24 4 32 
2! 1 R 1'1 
26 2 333 4 
27 2 l Is 1 
28 7 29 4 
29 4 4 7 7 8 
:30 ! s 1 6 a 
3!: 7 1 7 2 

~- 1 1 s 5 9 2 
2 t 1 a 3 2 
3 3 s 8 5 4 
4 1 1 2 3 4 13 1 8 
s l ~ ... a 19 3 5 
6 2 2 14 2 29 6 11 

29 5 r· 7 • 7 ,., a 4 -.&. - i4 • a 7 3 ll 11 1 .3 

9 7 2 10 17 1 7 - io s a :13 7 3 

ii 5 4 ~ 
.J 1 

i2 2 13 1.3 14 1 6 8 -· :t3 • 1 .:7.0 l 16 17 6: 1 1 1 
l 1~ :15 4 :2 : 2 14 i 14 

9 7 2 1 I lS 2 1 0 
i1 11 2 a " 6 - .... 

I - :t6 
1 

..., 
3 10 3 3 6 l7 :3 .:J 

s 1 ':1 19 4 18 ,_ 
19 ~ ,.. ., 1 .c. -· 19 ..... 
13 1 1 

, I J'. 1 5 2 l 

I 
20 

l l 
.., 10 7 1 1 " .21 

5 6 
..., 

2 - l. 7 1 .:;, 
22 2 

10 5 6 2 .;::, 
23 

l 8 2 e 3 
24 

10 2 2 

I 
25 l 

5 1 5 4 l. 26 
4 4 l 2 - 1 27 l 

1 7 4 ~ l. 2 • l 28 2 
, 

4 ~ .c. - I .. 1 29 
9 1 4 3 

I 30 2 -----·- 3 a :?,I 1 r a. ----- I - -·-31 

~ .. 
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Bluefin Catch S!!'ti1Ucs for New£oundland ,1956-1967}. 
'nle r-Jajori ty CeUght in Conception Bay 

1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 . 1967 

sept. 1 2 1 10 9 1 3 
2 7 3 7 
3 2 1 a 2 1 
4 9 1 
5 2 .... 2 .;) 

6 2 I 2 2 

a 1 t i 
9 2 1 6 to i 3 5 2 
ii 1 3 2 5 1 2 
!2 i i 8 e 
13 I 4 4 1 
14 1 s ! 
!s 2 4 2 1 1 
16 4 1 2 1 
17 2 3 s s 1 
ia 2 2 1 io 2 1 1 
r9 I 1 3 1 
20 1 3 1 
21 3 
22 1 
23 3 2 1 l 
24 i 1 1 
25 3 
26 1 5 2 
27 
28 .. .. 
29 1 

n 
.;) so 

1 - 1 Oct. 
1 2 

3 
4 

1 

6 
7 
a 

"/ 
9 l 10 

Total '1 

"' 10 a 11 11 133 ~9 2 70 316 2 83 3D8 179 

m!y 
.. ~.ug. 

~pt. 
CX'::t ., 

" .... 



/, _-;eries of f.'iguroa Showing the Blue.tin S:po!:'ts 
Fiahery o.t New.tounclland in action: Finni~ 
!Uuet'in, Notre ~me 3ay (I• ) : Hauling Aboard; 

:"'Jotrc Drone Bay (a); r'teturnin9 Fleet, Conception 
Bay (C)J nf:t-loo.ding, Long ?ooo {D); ~:eighing-in, 

Lo119 ;:toDd (H); Photographic Session, Long ;:>one 
(~); Morphometric and Meristic Data Collection, 

Lotl!l Pond (G-L} • 

Fi~es A r.u~ !3 \.-erG kinoly contributed by :-ir. 
r. Riewe (Dept. of niology, ~~.u. ·-:- ) and Figures 

r,...r( by nr. r\.. Squires. 



A 

8 

c 



D E 

F G 



H I 

J K L 
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l ...,. ...... "'1 (1"._. ........ ,.1 

1 '-~ flf "'"''-"•' n.c• .. -t ... ~ ..... , • .r~t., 
~~- te tl't 0 .. p f .. i'IU 11- .... . 

• ···'-,.r:!:"" .. r..::;.:·:r.!:=,::.:r. -------
, """llflf_.... ...... ,fHI{---f,.. ... flf _ _,,,"t 
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APPENDIX II I 

'Dle Qualitative and Qaand:tatlve Stomach 
Analyeis o~ 112 Blue~!D Caught in 

Conoeptlon Bay, 1966. 



QUALITATIVB AI•!) QUANTITATIVE 

TUna rnppbgr 

Date CaQght 

~ ~ SUika 

\.etgbt (~} 

No. Intact Squid 

I~t Squid Vol. (cc) 

r·b. DlrtacW Beeke 
Upper (lower) 

Squid Remaine Vol. ( cc) 

Capelin Vol. (cc) 

Neecll.ef'lah Vol. (cc) 

other fish Vol.(cc) 
H(Herrl.ng) G{Gadldae) 
M (~1Ulle<t } 

Cddments Vol. (cc) 

?arasltea2 

?~raeite Vol.(cc) 

Total Vol o ( cc) 

note: lo 

JUly 
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~TOr-W.'\CH ANt1LYSIS OF BUIWIN 'lUNA 

1 2 3 4 

20 24 24 24 

14:30 10:2.0 13:35 -
450 535 495 48S 

1 - - -
- - -

50 - - ... 

7(•) -(·) 2(6) 1(-} 

1 - 1 -
,,650 - -
- - -
- - - -
- - -

:~ (L) N(L) N(L) N(L) 

l 1 ' .... 1 

1702 'II ... ,.., 
"' 1 

n:::: :.~tode 

(L) c U.gbt int'es~tion (o-20 pare.si te~) , 
(:-,'1) = r-1edi.Utl in£esto"Cicn (20•100 t'orns::t.tes J 
(H) c HeaV'J infea"to.tion (100 plus IJ3XOas:ltcs) 

C :::: Cc.pcr>ocl 

s 

24 

12:15 

65! 

-
-
-

-(-) 

-
3300 

-
-
-
:\ (L) 

1 

3301 



6 

24 

10:00 

606 

-
-
-

-(l) 

.. 
60 

-
-
-

~4 (L) 
1'(3.) 

! 

61 

7 

24 

U:OO 

567 

-
-
-

-<-> 

-
210 

-
-
-

T(2) 

-
210 

8 9 

24 24 

- -
576 565 

- -
- -
- -

-(-) -<-> 

- -
- -
- -
- H(l49) 

- -
:-1(L) T(3) 

1 1 

i.SO 
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10 11 1.2 

24 24 24 

12:50 16:05 11:00 

476 657 555 

- - -
- - -
- - -

•(1) •(•) -(-) 

- - -
- - -
- - -
- - -

- - -
- N(M) N(L) 

- s 1 

s 1 

13 

24 

11:30 

543 

21 

6b 
12c 

Sci 

640 

-(-) 

20 

-
-

'?(S) 

-
r.c(L) 

1 

66o 

14 

24 

17:00 

467 

-
-
-

1(•) 

-
-
-
... 

-
N(L) 
T(6) 

1 



14 

24 

17:00 

467 

-
-
-

1(•) 

-
-
-
"' 

-
N(L) 
T(6) 

1 

! 

15 

24 

lS:SO 

624 

-(-) 

-
-
-

-
~-1 (r-1) 
T(S) 

s 

5 

16 17 

24 24 

14:40 12:40 

4.58 572 

- -
- -
- -

1(•) 1(1) 

311 -
025 92 

- -
""' = 

- -
1'(2) iJ(L) 

1 1 

826 93 

18 

24 

-
508 

:3 

2b 
lc 

70 

-<-> 

14 

sss 

-
... 

-
-
.. 

4.39 
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19 

24 

-
500 

-
-
-

13(?) 

250 

-
-
-
-

:~(L) 
T(!) 

l 

251 

20 

24 

19:20 

4.50 

-
-
-

-<-> 

-
-
-

'? (3) 

-
N{N) 

1 

4 

21 

24 

16:00 

412 

-
-. 
-

-c-> 

-
69 

--
-

~i (L) 
'!'.•; (l) 

l 

70 

22 

24 

17:00 

440 

-
-
-

1(1) 

-
-
-

H{314) 

-
~ : (L) 

-
314 
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tuna r:umbGlr 23 24 25 26 27 

tate Caugh~ JUI;v 25 2S 25 25 25 

'1'ima of Strike 11:40 11~45 15:.5Z 10:55 14:40 

Leigb't (powxls) 443 592 540 424 455 

rzo. Intact Sqtdd - - - - -
- - - - -

In'tac't SqQ1d Vol. (cc) - - - - -
No. Detacbid Blla!al -<-> -(1) 1(1) -{2) -(-) 

Upper (lower) 

Squid Remains Vol. (cc) - - - - 1S 

Capelin Vo1. (cc) 17 .. 67 .. 32 

r~ad1e£iah Vol.(cc) - - - .. -
L"ther £ish Vol. (cc) ?(S) .. - --
H(Herring) G(C'..miid::ie} 
H ( ~!Ul.let} 

... -Cddments Vol. ( cc) 

2 ;~ (L) - ~~ {r-1) r-I(H) N(H) 
~rasit:es 

T(2) T{2) T(9) 

r • 13 10 
l - .:... 

~~rosi~e Vol.(cc) 
5 70 18 57 

Total ~.ro2.: {cc) 1~ 



28 

25 

14:25 

-
-
-

1(•) 

-
3 

-
-
-

N(L) 
T(3) 

1 

4 

29 

25 

13:00 

535 

-
-
-

1(•) 

-
810 

--
-

i'Z(H) 
T(1) 

3 

30 

25 

-
558 

-
-
-

-<-> 

---
-
-
-
-

20 
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.'31 

25 

15:00 

.537 

-

-
13(16). 

1 

845 

-
-
-

N(M) 
T(3) 

649 

32 

25 

13:00 

S3'1 

-
= 

-
8(U) 

135 

--
t-2(275) 

-
T(1) 

-
410 

33 

25 

13s30 

450 

1 

1b 

25 

8(6) 

1 

672 

--
-

2 

700 

34 35 36 

25 25 26 

14:00 16:30 12:30 

593 405 SlO 

- - -
- - -
- - -

-(-) -(-) 1(1) 

- 15 -
- - 2940 

- - -- ?(Q) -
- - -

T(ll) 14(11) • 
T(S) 

3 2 -

3 26 2940 
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36 37 30 .39 40 41 42 43 44 

26 26 ::!6 26 26 26 26 26 26 

12:30 - 12:00 1.3115 15135 13:20 U:l8 10:40 14:08 

SlO 600 584 . 48S 660 500 445 555 485 

- - - - - - 10 - -
1a - - - .. - - 3b - -6c 

- -- - - - e 530 - -
1(1) 20(18) 1(1) -(~) .3(-) 5(3) -(-) -c-> -(-) 

- s - - - 65? 44 ? -
2940 - - - 10 4622 1285 ? 960 

- - - .. - - - - -- G(72) .. - - - - ? -
- ! 10(0) l(F) - - - - - -

2cc 
N(M) 
T(l) - C(l) i·~(L) N(M) N(L) N(L) N(L) - N(L) 
?(3) T(3) T(l) T(U) '1' (2) 

- 3 1 4 1 6 2 - 1 

2940 80 .... 
.J 4 l! .5205 1061 420 96! 
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TUna !'-1!14 .... 45 4a 47 49 49 

Date CaQCiht JUly 26 26 26 26 26 

U.. cd Stdka 16:50 12:28 12:15 13:20 16:40 

\\81gbt (ptAUJd•) 605 604 495 479 521 

No. Iatac~ Sq1dd - - - - -
MaDt1e fADgtb (• )1 - - - - -
Intact Sqat.d Vol. (cc) - - - - -
i'be ~Becka 2(1) 4(4) 1(•) 1(1) •(•) 

appu (Jowu) 

Squid Pwalna Vol. (cc) 100 110 - - -
Qlpelin Vol. (co) 460 52 - 480 -
r~efl•h Vol.(cc) - - - - -
otber fbb Vol. (cc) - - -- -
H (Ha'ring) G (Gedidae j 
r-1 (MDUet) 

2(0) - -<Xldm.enta Vol. (cc) - -
,., 

r-J(L) N(L) - N(r.t) 
?arasltes'"" - T(2) T(4) 

l l .. 5 
:->arasi te Vol. ( ec ) ... 

163 l 480 5 
Toto.l Vol. (cc) 560 



so 

27 

U:15 

-
-
-

-(-) 

36 

1325 

-
-
-

T(S) 

1 

1362 

51 

27 

15:30 

467 

-
-
-

1(3) 

-
-
-
-
-

N(L) 

l 

l 

52 

27 

10:00 

560 

-
-
-

1(1) 

-
122 

-
-
-

N(f-1) 
T(l) 

20 

!42 

53 

27 

-
-
-
-

3(•) 

-
830 

-
-
-
-
-

830 
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54 

27 

14:30 

491 

-
-
-

1(-) 

3 

435 

-
-
-

T(l) 

-
438 

55 

28 

17:30 

465 

-
-
-

17(9) 

17 

652 

-
-
-

N(M) 

1 

670 

S6 

28 

14:00 

455 

3 

127 

4(2) 

68 

372 

-
G(.320) 

-
N(L) 
T(4) 
?(2) 

3 

570 

57 

28 

sa 

~8 

12:55 10:55 

450 

2 

100 

24(22) 

130 

-
-

G(l30) 

14(0) 
2cc 

C(3) 

-
552 

451 

1 

ld 

12 

5(4) 

30 

-
-
-

2(0) 

N(L) 
C(2) 

-
172 
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58 
59 60 61 62 63 64 65 66 

~8 
28 28 28 28 28 28 28 28 

10:55 15t40 12:55 16s42 l2a10 14:10 16:00 17130 15:10 

451 470 510 552 336 459 585 517 427 

1 - - - - - - - -
ld - - - - - - - -
12 - - - - - - - -

5(4) -<-> 6(3) 3(1) 4(3) 1(-) 33(32) 4(2) 3(3) 

30 1 9 10 17 - - - -- 632 15 - - - - - -- - - - - - - - -- H(SO) - - - - - - -
2(0) - - - - - 1(0) - 1(F) 

lee 

N(L) 
N(L) 11.1t1 ' T(6) N (L) N(L) T(l) N(M) -C(2) 

.. ,_, 
T(2) C(S) 

- 1 1 1 1 1 '· .... -
!72 

6 34 l 10 6 11 l ........ 
CD .;;;..;;, 
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tuDe. NUnbv 67 68 69 70 71 72 

Date Caught JUly 29 31 31 .31 31 31 

Tille of Strilc:8 14s40 12:20 11:35 11:05 13:10 17100 

•·Jd.gbt (pauma) 50S 532 475 485 .502 648 

rc. tntact ~ - - - 14 - 1 

Mantle Lengtb(a )1 - - - Uc - 1b 
3d 

Intact Squid Vol(cc) - - - 1050 - 40 

No. Detac!aS llllaka 4(3) 3(1) -(2) 67(65) 4(3) 5(7) 

upper (lower) 

Squid Remains Vol. (cc) 1 - - 383 U6 1 

Capelin Vol. (cc - 5 ~~ - 3270 .... 
.:;) 

;a.Jlei'ish Vol. (cc) - - - - - -
other £lab Vol. (cc) ?(2) - - - H('?) -
H (Herring) G (Gadidae) 
H(MUllet) 

OOdments Vol. (cc) - - - - --
Ii(L) 

.., 
N(L) T(2) H(L) N(L) T(3) 

~:.si'tes"' - T(3) 
? (2) 

r>arasi tc Vol. (cc) 1 .. l 1 2 -
3 6 1440 1434 3:387 46 

To~ Vol. (cc) 



73 74 

10:52 15:32 

518 520 

- -
- -
- -

-(-) 39(40) 

- 51 

3 -

- -
- -
- -

N(M) rt(L) 
T(S) T(l) 

2 l 

s 52 

75 

1 

16:32 

587 

-
-
-

1(-) 

-
-
-

G(65) 

56(0) 
7cc 

N(L) 
T(4) 
C(3) 

1 

73 

-231-

76 

1 

17:14 

-
-
-

-(-) 

-
-
-
-
-

N(L) 

l 

1 

1 

13130 

-
-
-

8(1) 

12 

400 

-
-
-

N(r.,) 

1 

413 

78 

1 

15:02 

545 

-
-
-

-(-) 

-
20 

-
-
-

i'!(H) 
?(2) 

l2 

.32 

79 

1 

1.5:05 

570 

-
-
-

1(4) 

62 

1410 

= 
G(?) 

2(0) 

N(L) 

l 

147.3 

80 

2 

10:00 

530 

-
-
-

1(1) 

1 

-
-
-

T(l) 
C(l) 

1 

2 



81 82 83 84 

2 2 4 5 

'10:.30 16:45 12:15 13:55 

540 504 5.35 495 

- - -
- -

- - -
·(-) -(-) 19(17) -(-) 

- 20 32 1895 

- - -
- - -
- M(23S} G(?) -
- .30(0) -

2cc 

I N(M) N(L) N(L) 
C(1) 

1 3 

1 255 37 1895 

95 

5 

11:00 

553 

-
-

5(2) 

-
?(240) 

-
N(L) 
T(1) 
C(2) 

l 

284 

86 

7 

15:00 

510 

-
-
-

1(-) 

-
-
-

-
N(r,J) 
T(1) 

1 

1 

87 

7 

10:15 

513 

-

-
1(1) 

15 

-
-

N (r-1) 

2 

17 

88 

7 

1.3:28 

660 

-

-
-

74\79) 

1410 

N(H) 
T(2) 
?{1) 

2 5 

1435 
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TUna :'!umber 89 90 91 92 93 94 

Date caught Aug. 7 7 10 10 10 12 

Time o~ S'trika 1.9a50 10:30 16:20 15:00 15:55 -
t·:e!gbt (pounds) 560 590 SS3 .504 590 6tY1 

No. Intact Squid - - - - - -

- - - - -
Imact Squid Vol. ( cc) - - .. n - -
~b. Detacbad Beaks -(-) 14(14) 91(r/) -(6) -<-> 84(86) 

upper (lowex) 

Squid Re:Dains Vol. ( cc) - 48 17 3 - 10 

Capelin Vol. ( oc) - - - .. - -
Needle:f!ah Vol. (cc) - - - .. - -
other t'!sh Vol. ( cc) ?(5) r-!(200) M(l63) ... ?(15) -
H (Hiii'&in9 G (l"~didae) 
H(Mullet) 

CQdiDerrts Vol. (cc) - - - -- -
2 T(2) N(H) - N(L) N(L) :-i(L) 

;~aeites 
C{2} C(3) 

- .. 
:5 - - .... 

1,arasi 'tC Vol o ( cc) -
s 251 180 3 lS ll 

To'tz\1 Vol o ( cc) 
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95 96 97 98 99 100 101 102 lOS 

12 12 12 14 14 16 16 31 Sept. 1 

0 15:00 13:15 10:50 .. U:20 LS:.30 l2:SS 14:17 

525 553 503 548 515 4':1'/ 540 655 685 

- - - .. 
- - .. .. "' 1 -
4c - - ::cJ - ~ - ~a 1d 
!e 

- - - 2:;9 - - - 426 165 

19(19) 1(1) 1(1) ~(') 6(?) 5(4) {lAS) 6(5) -(-) 

::o - 70 169 70 :30 ?() 66 70 

- - .. ... - - - 4a -
.... - ... ... 0 ... cz., = 490 

G(S) - r--t(200) G(3.:S) - - = ~ t·t(170) 

6(C) 3(0) - 2(0) .... 2(0) 10(0) ~ 4(0) 
2ce lee 

N(L) N(M) 
T(3) C(2) '1'(1) N(L) T(4) T(l) "J.' (1) T(7) T(4) 
C(2) T(2) C(l) C(2) C(7) Tt·i 

,., - - ~ - l 1 "') -.:.; ... 
~~0 1 270 7.54 70 31 '72 4,94 095 
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104 lOS 106 1C17 108 109 1.10 111 112 

6 14 15 17 17 17 17 18 19 

13:09 16:55 l.~:OS U:30 13:30 14:05 14:15 - 11:30 

695 650 615 470 590 594 617 149 556 

.4, - - - ... ... - - -
!e - - - - - - - -ld 

855 - .. - - - - - -
-(-) 86{64) 1(-) 10(5) 20(20) 25(26) 8(8) 1(1) 40(36) I 

us .30 1 2 205 285 Ell' - us I 
' 

- - - - - - - - -
445 - 2 ~ - - - - -
- - - - - G(67} - ?(120) G(2) 

t{ - 30(0) - 1(0) - 10(0) 1(0) 1(0) 6(0) 
3cc lee 

N(L) 
T(7) T(G) N(L) N(L) N(~1) N(L) N(H) N(L) T(4) 

C(4) C(l) T(l) T(S) T(l) C(l) 

- 1 1 - 1 - 14 - 2 

1415 94 ~ 
..J ~.59 206 3.53 74 120 119 



A?PE!'C>IX IV 

S'absurt'ace (2 :teet) 'rellperature Data, Recoz:ded 
ODnUDUOU8ly :trom July 24 - October 29, 1966, 
Approximately 100 Feet a:t!shore in ~ Vicinity 

o'L St. T'hiU!:pa, Conception BAy. 
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