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N :._--'.ai *;’»."’T', Preooclous male Atlant:x.csalnm (Salnb salar) pan:' mm T
S R investigated\@/)eastem, vcentral and western areas of msular e Ao f

Newfoundlaxﬂ 'I‘l’xe pdl@é:c preooc:.ty varied n'?dlfferent azeag, but 3 S

. "-Placenua Bay sanples ge.nerally had a hlgher J.ncxdence ’Ihe L

TR

) proportlons cf male par;r maturi_ng mréased beyond age l+ Lmu.ted
- V"ev:.dence J.ndlcated that preooc:.ty at age 0¥ J.s ~rare ‘ 'J 'I“ _

-

IR Maturmg males ‘were larger t_han mmature males at 1+ J.n

ylargerm onesanple., Older precocious T

mrature males of the sama age lndlcat.mg

[
ot ar s R o b e et

L RPN all sarrples and s:Lgm.fJ.

- males ware not larget

o that mat“r"ty begms earl"er in faSt gmwmg flsh but that growﬂm IR l
. ﬁroonseqm“tly slows down Fasber growth appeared to be related to. . | ]{
| i precoc1ty w1thm a partlcular SYstem but ﬂhs relatlon'shlp was not RIS Lo

espec1ally apparent 1n carparlsons between systans Overlap of 95% R
n conf:.dence intervals placed around eviscerated wei,ghts (calculated \ 4

R . @fmm regress:.m equatlons) at oonvespondmg 1engths J.nchcated no -

"‘ '.7:‘ dlffe.rence between we:.ghts- for matune and mnature parr However the

I3 . . Lo
sk b ks e

e S lengﬂl-mlght relatlonshlp was: lower for pu:ecoc1ous (spmt) smlt | — o "5
e ‘ "Ithan for umature smolt m langer lengt.h classes. . , R .
'=, Lo ,I: Sex ratlos of each age group of the sanpl% wexe often :
L : found to dlffer s:bgruflcantly fmm 1 1. Possible causes for thesef . b |
‘ :.dev1at_wns are dlscussed m tems oj sex—-:elated. d.:.stribut.l.on B ; L
,j' ; S & ‘ 'patterns and mrtallty /of precoclcus parr Evadence 1s presenl:ea
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N In’ 1974 the Faculty of Science of Manorlal tm.versity A
: e . ' m,ertmk an: enmomm study of PlaoentJ.a Bay in wluch the - ..".'{'-"-"
o author was mvolved :Ln ;tudies Qf aspects of the freshwater systens
'=‘ L . fldwmg mto the bay ane of t:he prel:lm:l.ha.ry results of the study
Sl L _‘ ';‘.‘.j..'i'm the dlscovery of an e}ctrenely high mcidenoe of pxecocims male 3
£ sa]m;wparr, Salig salar (mmaeus) 1758._ In view of limited: . -j
* '..‘.'- .;}';': . mfomiatmn ava:.lable on pxecocz.oms S salar males :l.n Newfomdlaxﬂ -
B PP the present stlxly Jas mﬁextaken' o |
VR mesimdy at: s o describe the-distribution:and 't
A o] N "‘extent of pnecocxty in different areas of Newfmnxilarxi the sex '_ *’ l'
: ‘ ratics of parr, age and si.ze at maturity : catpa.re thegmwth - .
B h ':A;of preoocmus and mn-preooc‘ us' : : d-:aracter:.stics of T 1-.'.
‘i PR o ..precocmus parr (eg. mvarent ",l,.d spawm.ng) and the:Lr fate’. s '

> ':'": ﬁollomm matur%t:.on and/or spawnir\g have been studied 'l!he S b
R htera.ttme on pnecoc;ty in s. salar has bee.n exterrslwly reviewed bo

r

S . . reveal aspects of preooc:.ty elsewhene and bo cmpare w:.th the local R
4 . . o ,J' s
_.‘—‘_':'pﬂituqt.wn. o - RN '_ .

1 “‘ B
B

O | Precoc:.ty, used in describing Atlantic aalmon males,means
. R unusually early de\eloprmt OF" natun.ty of the gonads The {:em :.s
EEE used to-destrlbe n‘aturltg of ma.le parr of anadrumus pop\natj,ons :m - '.

"'_whldl female parr have tofally mdeveloped ovanes. 'Ihe fact that '
/ - no mature fem]e parr are fomd :.n these populatm prevents the -
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I ' poss:.b:.llty of’ confusion With 1andlocked of ouanamche populatmns oo . ';__"
‘ , ‘ ' L p .. - , o : ! .."_ ‘ t.‘. “ . :
L . PR Dwarf' is a term whlch is often used mte.rchangeably w:.th L et
s - ;.:lf:'*-' It
R precocmus 1n describmg male parr and is more ocxmmly used .m A
O E‘u.t:ope (I.eyzemvz.ch 1973, Osterdahl 1969 Darq.l chenko 1938) ;o -' ~ i
although more recently a.s also bemg used :m North America (Saurﬂers e o
: and Sreeaharan T977) “"I"ﬁe ten'n 'dwa.rf', 'as used, refers t:o the o g
'sman sme of the fJ.sh. Berg (1937) points out that dwarf male -'-.:' L
i N f'saJmon ars, abie. to Pmduce reprodwt.we pmdmts at @ lengrth of ml.Y :' e
oo ' i T =

1Q cm. Salnnn males of nonnal sme migrate to sea, greatly mcreas:.ng _
theu: 51ze by the t.me of natuntg M1ile dwarf nales matuze m the .

nvar, w1.thout mlng to sea. E :.j LT ,’ :f
‘ E - R i w:.ll be ébnalaered, precocmm'. mal@ /may not nu.grate as '
. srolts and sa:e cases may reach an age of 4 or"5 yea.rs J.n the N o

o ' rlver. It ma be questui\ed whether o;: not these fls.h are prewcious

suxoeadultsmaybemolderthanthls Insw.hacase 'dwarf' e

‘, -

{

g AT ;. nu.ght be:a nm:e su:l.table tenn.- It is beheved th&t :Lf these olaa_r '1.1-,_'- A
E
&

Eee LT males, that ‘arg part of an anagromons ‘Fpopulation,’ “haid ot been _" i
_,.J ( precoc10us at an earller age they would have sm:;Léfled' and gcne bo "
: sea. Intlusreportthetems dwarf'aiﬁ precocious areused
; :“? :.j.j..":": L synoncmously ‘and. in oonsuiermg the hterab.lre o’ pxeooca.ty generally L J
%‘ I the temu.nology of the ongmal auttnr i_s erployed " x

I’ -, . .' o B ‘1\‘
e . : L ;
v o~

Ehe occur:exwe of pxecx:cmus males that matm:e in freslmmr .
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- France (Ol:.vereau 1976) 1:0 mrthem Norwayat(Power 1973) . E:ctens:.ve

1970) Utoh (1976) descr:.bed pneooc:n.ous masu sa]nono.,masou
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Salvelmus Sawa:Ltova (1960) Bescn.bed dwa:cf ma]es of s ma]ma )

(Walbaun) frcm Kamchatka Ul S S R., andGrJ.tsemco (1969) descr:.bed 7
dwarf males of the Sx.benan char S lewanaenis (Pall ) fmn |
Sakha.Len, U S.S. R'

@
.p:. -

In the genus Onoorhmchus preooc:.ous males occur 1n 0

E.*E”.\CE@‘.‘Z (Walbauh) from Callfornia (Robertson 1957), Was] " n
('Ihanas et al. 1969)\ Idaho (Gehhards 1960) and New, Zealand (nam;&;{.; L

(Brevoort) fmn Japan and Krokhin (1967) and G‘hemenko (1968)

mvest:.gated pxeooc:.ous male sockeye 0; nerka (Walbatm) fmn
E

Kam:hatka, U.S s R. S

:._.,'. R ;.
R -

M:me cmmonly, reports of preooc:.ous salmonids :mvolve

.

the genus SaJmo part:.cularly s salar.. Shevtsova (1968) mentioned

that par:r of the Black Sea salmn, Salmo fano (Pallas) matd in 'l\ T

the n.ver. Askerov (1964‘) %escnbed experments in uh:i.ch egga of
Kura salmon Sa]mo trutta casp:l.us (Kessler) wexe fertilized with

spe{:n of dwarf nales and leolsky and Koshm (1958) described

preoocwus males for both S. \salar and s trutta (L:.mae m the

. ymamremalentlantic salmn (sa]no salar) parr

‘_ fmntheentlre geographlc range of the"speciee

lbporl:s of pm:ecocious parr appear in the hteratm;e for nearly all

areasofEuropemm&ﬂtespecmsmp:esent, frunsouthem
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o resea.rch has been done 1n England (Jones and Orton 1940, K1m3 et al
"ql"‘ }j, 1939) ' and precocmus parr are reported fmn Ireland (E‘rost and Went,ff:.: "
¥ 1940 Frost 1950 Southem 1933) andScotland ('Ihozpe 1975) ' “ 1 BEE
VELC g [ Osterdahl (1968) has wntten on’ precoc1.omi parr and smlt :l.n Sv.eden 5‘_, —

EbctensmemrkhasbeendoremtheUSSR onpreoociouss sala.r R

fm‘“ "-he( Baltlc (Mltans 1972. ghalturun and Khaltur.m— 1962) and the’

e R R LA Y
B PRSP S

wute Sea (Mel m.kova 1970) zemv:.g:z (1‘973) studied many aspects

.\"" '

XS

\r of dwarf males 5. salar in halgcheries in the u. s s R., and’ Berg (1952)

X ot

mentJ.oned dwarf Itales 1n Czacbbslovaklan hatcheries.

o« T ','._., v 3 i .'ﬂ’_“‘ ‘__.‘:'_-'-- ....\ E L
v; . e .o
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’ In North Hnenca precoc:.ous male Atlant:.c sallmn pa.rr have

: \1\4 A

been reported fmm “(A. L Melster, pers oarm in Sc:haffer and

‘ e“‘ Elson, 975) to the northern lmnts of the spec:Les J.n mgava Bay, ey .{

T - meec(pmerlgeg,' ;ampmerms) meupmsenoehasbeen "

%«f ' noted 1n Nova Scotla @& 'te 1934) o New Brtmsw:.ck .(Wh.tbe and Huntsman . , L ;-..:'Lfi
i T 193, Sauinders 1976), Prlnce Edward Island (Salmders’ 1960), and TR

’ o ; Quebec Scmefer (1972) amd Shooner (1967) extensivelyu.atudled »
L : Preoocn.ous male S salar on t:he North Shone Gulf of St. Lawrence, > P

P T
SR Quebec and"they d15cussed the:.r poss:.ble unporta:we J.n the ove.rall ‘

A P L \ e . Vo

PN vy
'Iuv *

ite - fact that the ,AtlantJ.c sahron contJ.nuesma

o &-w'?- = ey
¢

cmnerclalsa]xmn" tch, 90%ofCanadascaunem1alcatd1andSO%of
the Canad:.an recreatlonal_catd1 can:mg fran Newfoundland and Iabrador
(dmadwz.ck et al “1978a), ;the pherunemn of sexual precoc:.ty in’
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° METHODS AND MATERIALS

Collection of ) ear;ples

Table 1 gJ.ves -the locatlons, dates type Of gear used, .and
.

systens fn:m wluch the sanples were oollected and FJ.gure 2 (A—J)

e ] » . All sanples df parr from nvers (emcept Wesbex:n Arm mek)
S L ' ’ ©) ) N
e T weneelectmﬁlshed usmgaSmtl'!lbot'lypeVelectmﬁsher., Those .

S _ frdnpondswerecaughtn;laket:aps (quure3) setfrcmshone,
| ' except for partofd:he Septatber 1974 sanp,le fran Fltzgerald'sPond

C® net;uconslste& of thi:ee fJ.fty yard panels,athe ‘She closest to shore

fa L of !s—mch (12.7 ) square nesh, obe of 3/4-inch 9. 05 ) square
| ‘ "neshandthepamlfurﬂ:estfmnshoreofu;-md: (38.1 mn)_square
A uesh Smolts wene oollectedﬁm modified lake traps w:l.th the leader

a; o . - f., : " ‘
oLy . andcnewingtledtoonemdeaxﬂusedasbarnerstoensurecapture

A

S '-‘-(o.f all nn.grahts (E‘J.gure 4)., The rnrerwasblocked fxunshore to 4
o shore w:.tﬁ thewmgs aﬁd leader fomung av—shapéd barrJ.er leadmg
",‘,“totheopenmm;hofthetrap, 'mebaseofthebarrzlerwasmcked

N . Ry
s , P _.;
A T T

T down m pnevent passage of flSh below the net,, as was the.nmn frane

o R '“,Qf the t.rap to pnevent J.tSJIUVU\’EI!t ;lh the gument. 3

e L AT TR

skmvsthelocatmrsthhmeachsystem,fmnwhichmesmpleswere-

- th.ch was caught in a nmnfllatrent glllnet stretdwed f.rcm shore. The,
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Table 1.

SR ..‘sumry"df“ samples used in s;udy' N

_pate

PO

Nuber in sample
gnolt

Fg’.tzgeraid’ s Pond

...'.:' tia RV . - : ﬁ .
s mast %ver System‘ Placent:.a Lol

Sept, 10-19/74
July 24/75

s Nov. 6/75
© May 18/76

Nov. 13/76

. -May-June/77
[ June 15/77

May 11-29/77

July 8/75." .
Octcber 22/75
Octcber 22/75.

---Sept. 23-24/75
»Sept 30-0ct.” 1/75

: ﬂay 11—13/:.'6
- July 1/76 .

August. 19/76.

August 24/76

August 10/76
Ang. 11-12/76

| Aug. 22-24/77

- Electrbf:.slmer"
Bleptrofisher oo

‘Fyke. Trap
'Electrof:.sher
Tyap. - "
ect.zof:.sher .

: EY'ke Trap“ ' . :

.Electrofisher

e i .
_ Electrofisher = ...
Electrofisher

wd

Fyke Trap .
Electmfisher L

Electmfisher’- T

201
109

76 _
. 159
134 .

g7.
81

. 82
66

105

74

-~ 100

33

1067
113

" 119 e

84

69

54 - g 2
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Processmgofsatrples S ‘ : "»

Sanples were geperally fmzen (1.0 spec:mens per plastic

bag) within several hours of captuire and exanu.ned at~a later date.l.« g T
r . Sanples of smolt fmm Northeast River, 19;711 ani éouﬂwast Rwer were S
P | e.xarm.ned fresh in’ the f:Leld shortly after capture ,.-' | ‘
LRI S 73; S
Lo Measurenents of 1engtn frcm the up of the snout to the fork ‘L
;‘.".: of the taJ.l were taken to the néarsst mnmeter We:Lghts i the L
‘ e ) laboratory wers measured to the nearest 001 ’gram usmg a Mettler 1200 ' o
i balance and in the fleld to the nearest 0. 1 gram using a mdel 700 -
" ; Chaus Tnple Beam balance. As g'utted wexghts were to be used :m the . 3
1 1ength-mlght relatmnshlps, the gonads and the Gt (fmn the esophagus,
' 1 - just anterior to the llver, to the cloaca) was removed and a gutt:qd
2 | we:.ghtwasrecorded Inthecaseofparrfmnthespammggmum
presenceo of eggs in the stm\adi was noted
S e '"",/’-‘.‘ e ”:J.j; T

R N : ST Sex of the f:.sh was detenm.ned by VJ.sual examinatlon.: Ans
mst cases J.nmature females oould be noted by the presewe of mmatuxe

-

L ova, and mmatuxe males by havmg a long thm gonad with no evzdence

P

of spennatogenesls., In the case of snaller fJ.sh (< 70 nm) sex was ,:."' L
: q:aterxm.ned by pmsence or absenoe of oJa wluch could only be debemli.red o

B by exarmnatlon under a sbereo mlarosoope




pnecocmus and maturatlon could be detemﬂ.ned by enlargement of the

gona):l as- spematogenesis pmgressed 'I'he precoc1ty of males in- the

' . sanples taken in July was. mt. eas:.ly detemuned In the Ju].y 1975

,_ ; N -'_' sanples from E‘ltzge.rald's Pond and ammhﬂl,,s Pond, ‘males were a11
= , '“' e placed J.n the mmature categozy due to me:q:erience :.n distingm.shing
the earlier stages of

males a_n the J\hy 1975 sanple fmn Salnon:er Rive.r: could be

by Jones (1940) wh:.ch he ClaSSJ.fled as a 1+ stage of xratur;l.t:y bbst
o sanples were taken later m _the maturity cycle so that matun.ty and 2
hence precnc:.ty could easny'be judge& by ‘the ‘size - o the gonad .
(F:Lgure 5) Fish were placed (except for July sanples fmm ; .
F:Ltzgerald's Pond and dmrdull's Pond when all males were consxdered

B mmature) J.n{:o one of the follow:.ng categories. 1) pzeoocious male,

2) nmatu:e fema]e or 3) mrature male \ "_ o

Two groups ‘of gonads could be d:L‘:; 5

the fzesh oorﬂztzon) in the male snolts._@e type mmaturewmle o

the other was Spent. 'Ihe SPent gmads weze thicker nd of
m color than the imnat\me and usually contained :

gonads for Atlantlc salmon male smlts. mbertsan '1957) desch.bed
the tm types as expressed' and lrxt:m—expz:vessetil.' fe

kmg salmn, Q‘lmrhyndius tshawytsdla L “I,'f'_f-x‘_'.',f o

developnent., Homever,‘the pxecocmus :

d:.st.mgulshed wsually by a. defuu.te widening anter:lorly as descr:.bed S

fmm the prev10us maturatlon (FJ.gure 6). Pentelm a1. (1933) v Jones R

T T S S-S,
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. were examined for the presence of spawm.ng marks as were the spent

“ In sanples mth suff:.c;.ent nunbers per g::oup (nmature
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.
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Adeing e e S /
A scale sanple was ‘taken. fran the left: slde of each flSh, Do e [

posterlor to the dorsal fm and above the lateral llne.. Scales were . . b :‘4:
.‘Later exalmned unden a stereo mlcroscope and 12 to 20 of the clearest;" .
n—-regenerated scales were dry munted between two m:.cmscope sli‘des. ) ,
Agemg was dohe usmg a Bausch and Imb mlcropmjector eccordmg to """ L
the armulus method valldated by Havey (1959.- . o ;:‘:j. g ,' R . {i‘-'z i

Scales frcm preopcmus male parr fmm the spaming ground

or restmg males that were. captured durmg the Srnolt run ems ms , :
»done to ascertam wteﬂmr preooc:lous parr mature mge than Om:e e

3 . . PR
p - N Ea i . - - B it N . . . A . . . o

o Sex ratLos fo:c ﬂne Whole sanple and for each aqe grm:p J.n
the sanple were recorded and G’hl-square tests wene used to determ.me

1£ t'hey dJ.ffer.ed s1gm.f1cantly frcm a one’ to one ratlo PR

Ccnparlson of sme (length) _' i 'k

e

[ . ’,-". N

female, mmatuSe male or 'precbcmus male) in. one or more age gmupg, . 'f::'

lengtl'; cmpansons we:?é’made Where only two gmups were avallable
i . ' \

a Students 'I\-'I\ést was applled A one-way analys:.s of variance was '

K

used:where three groups Were pr:esent and when a s:.gmf:.cant _f '._if

d:.fference wasifound between gmups, a Student Newman Keuls nult.lple

4
H

14

range test (Steel and 'Ibrrle, l960) was used to 1solate the Gy 5 ->t",'" Ta ';.:,:."};,::,'_: .
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. I.ength-welght relatlonships wene invest:.ga.ted u.smg ‘ = >
f eviscerated v;elghts to el.umnate the effects of \mdigested food and
enlarged gonads on the mlauonsth. A mg—I.og é‘gmsslm was cbne

us:l.ng'SPSS (Statlstlcal Package for the Soc1al Sca.e.nces) on a , '
5/370-153 mM cmputer. '

culated (Iogw ' a I.ogL 4— b) ‘- Wen;hts for

: for each of the th.ree gra:pswem '
_y an ms.afe pmcedun—:-. to pnedlct fncm

of Y outsn.de the observed' ranges of x

(Zar 1974) Ebr thlS ref; n: calculated we:Lghts uere found on]:y fo“r

1ength classes that fell l.thln the range of actual obse::ved lenqths

o

.. mepomtsota thereqress
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‘ -
‘L . - The confidence intervals of calculated weights at a given length were
3 exalm.nedfor t_hethreegmupstoseelfmydifferences ex:LstedJ.n ) \
N the calculated welghts for that given le.ngth 2 ‘

L . . i ! ; e
S Saxenarkmgandtaggﬂxgacperinentswexecarriedoutb

study the novement of precocious parr pno:; to spam:.ng and,the:.r L .

R fate followmg:.t. 'Ihesewexemxierta]enintheNorﬂwastRiver

ot
sy

System in Placent:.auBay.‘ m August 5-6 1976, 219 unse:ced parr were

e I

e eg
Bt AT
P

t:agged at Fltzgerald's Pond The tags and their method bf attadment
/ . were smu.lar ta the Carli.n type desc:ribed by Saunders (1968) except

that the legend consisted of color coded ceram1c beads rather than

. RN
cmdim i e

s i e R
R R A I L DR S O R
.

*a plasﬁc label Electrof:.shmg was done later, durlrig the

" spawnmg season, to mvestlgate nnvements to the spawnmg gmmmd T . '“f
! « An :mvest.l.gatlon into the fate of preoocmus parr fol’.lmv:mg

; : S

thespamuvgseasonwasdonebymarkuxgﬂSprecocmusparronthe
h‘. spaummgground ‘Iheséflshmmelectrofz.shedandueéemaxkedby

~

rennvzf,l of the ' adlpose fin. bhite’ andetsman (1938) fomd that '
'*wrm{meamposefmlsshavedoffclosetouebodythemmm

JO

‘atlcnandacleanscarls Left 'mefinwasseveredclose

*

%

bodyusuxgapa:.rofshapramecutters 'mer:l.versystenwas o

> at several .places the follow:.ng spring, includ:mg egcaminatton » |

- of u}&e total smolt rin at thé outlet: o Fltzgerald's Pond, for pmsei/ :
ofthesemaﬂcedflsh IR Y .
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of J.mnature and spent male srolt, m relatwn to ot'her szmlt sanples

I " that were collected. : : ' : oo

’
2 : . ‘ 28 ‘
: : , « : i
2 ' Examination of smolt rin . %
. . ' As much as possible of the swolt run of Northeast River,
Lo 4 : oL
Placentia was captured during the sprmg of 1977 in an attempt to . . '_".-""
2o T recapture males marked on the spawn:mg gmund This afforded an N { ey
b . . Lo . o .o . ) t .
AP T opportumty to examme the. mgrants and check sex ratlos and’ R R
< - e RS I
s e dlfferences betheen mmature and spent nales. 'n'le age structure of o j
| tbe spent male smolt was examned and oompared w1th that of the . ’ - ;}11-"-,
QoL typlcal mnature snolt. - S&x ratics were exam:.ned as was percentage - S §
RN FEE . . g.,
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* RESULTS
' Dlstnbutmn and extent ofprecoclty A S -
S ‘recoc:rcusmaleparrareprevalentmtheareasof . | N
Newfcundland studled (Table 2). The percent precccity of tctal male S
: pa.rr and percent precoclty per age group does, hcwever, vary frcm ’
TN - one:. area to another L ﬁ _— o B ‘ A' |

The cverall percent preccc1ty var:.ed frcm a low of 12 3%

ofallmaleparrmmckmeokoftheUppeerberSystantoamgh
'cf 100% mSaJJromer Rlver, -St. MarysBay andRushocn R:Lver, - '

g é ‘ R " Placentia Bay. 'Ihe cverall average percentage cf pxecocmus males . S
: among males fmn all sarrples was '72.7%. Table 2 smmarlzes the . '_
i - . percent preccc:.ty :.n ‘the d1fferent sanples as well as wu:hm each ' .‘"«,.\ /\ co
é ‘ There ~was_also consulerable variatJ.on w:Lthm the sane’ agé R
: class between areas. The percent precoc:.ty .Ln the ¥, age group l;;-' '
~. | P var:.ed. frcm 16.0% in Ibcky Brook to 1008 in Salmomer and Rushoon -
f _. . River. 'Ihe nekt - lowest:)fz'f Rx:ky B:ccck was- Sa]m:m Bmck w:l.th 248 cf ' :

K L 25 maLes precccmus. The average percentage of 1+ precccious n'ales ‘ RIS
f frcm all: sanples was 59, 7% Percent cf precocmus 5 males ranwd .‘ | .
;  from 9. 4% in nocky Brook- €0, 100% iR Saltmnier and Rushccn mvers. .mth \
§ . ' .an cverall average of 75 5%. In all sanplec e:mpt twc where t:here oo
:r . uenemalesmthe3+ age group, lﬁofﬂienaleswe:epxecccic 'me

& N tm excepuons vere Tote' Brcck (728) and Wesnem AunBrook (88 9%) y |

e Al{sanples whlchhadmales mthe 4+agegmup exh:LbJ.ted 100%

g, ) .
i:t
’.:
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precocity. - - _ \

_Sexrat_ms T ' o S

'I‘able 3, stms the overall sex’ ratms of each of the. oY

_:'sanples as well as thé sex ratlos of the age classw constltuting

' ‘—";the sanple._: Vhile one sanple (Fltzgerald's Pond, Septenber ]_974) ;_)“..- '
i L o 'shcws a sex rat:.o s:.gnlf:l.cantly :Ln favor of Fern f s, the other ,}-,», e SRS
) - sanples that have a. rat:Lo dj./ffernmg slgruflcan, ] f:mm a one to one - g

! , , k

i - o ratJ.o exhib:.t it in. ?amr of. males. 'Ihese mclude Junctlon Pond, [ o sl

‘.
Ve .

c:mrcmn"s Pond, Ome by Chanoe River, Nort.h Harbour River (BB, ) "

e ~Sa].lrl:mler R:Lver, Salmon Brook and Western Arm Bmok. AN ; ‘ t‘ o ’
Lo B ;,‘ The- sanples ﬁrcm Ghurdmill's Pond, Gcma by daance River -  . . -

S and North Harbour RJ.ver are zepresented mainly by the l+ age _group - .‘ .

p while Saln‘om.er River and Salmon, Brock‘have a, large, pmporuon of 2+ -

“/ \ . representatlves. Jtmct:.on Pond exhjblted'g dlffemnce :m 1+ a.ge S B o

;{ - :-rgroup, but slfmeed male dcminanoe in the 2+, 3+ and 4+ age gzox:ps. T : B

i. h whlch was hlgh.ly s:,gmf:.cant J.n the 3+ and overall. SRR : . \

2 o ' Qn Oct.ober 6, 1976 a sanple of 18 females and 5 mature ‘?

:, ‘_ : male parr were caught ‘in fyke traps .m Fltzgerald's Ppnd, wm.le

f:.shmg for other spec;es. 'nus oonf:.ms the sex ratio :.n favor of .. i L
[ . . L__.‘.‘ S . .'h:‘ . t. .

' ;fanales for that t.me of year

- -

I -
TSR uR R Gt
- T

r

]

Age and sxze at matur _tx

o

SJ.nce the yomqest age group J:ep::esented J.n the sanples was - .

o Ly 1t :Ls dlfflcult to make any defmite statsnent conoemmg miturn.ty

5 d ., T . . . b
. v




: \.‘:‘;*Junctlon Pond, .J‘une, 1977
o l#D 20 20) . .000 None
Lo 21_,' L T .22 .2:96. None

B _
2 ,14 ,
ST OIEEY ,

TOTARL 24 T

S coe420 73T
R T AN

0
-0
. 0. ¥
e Immd River, August 197
"0
e | _,.__1;‘
) TOTAL 46 - 38 =04

N ,~' ." EI " -

Table 3 -

Male . Female X Dl,ff
F:Ltzgerald' s Pond, Septenber T 1974

4 48 . .51 . .09 None .,

' 2+ 16 68 32 2. .001
IR 34 4 ~14. . 5.56 .02
T 'IUI‘AL 68 ' 133 10 51 Ol

31 -3 23 06" .001.

i ”?-4+ S 0. “3.00. None
(TOTAL 89 - . 45 . 1444 001"

“Come by (hance, October 1975
1+ 42 -0 28 2,80 None
2+ 7 0 -7.00 0.0L
3. 4 1 - 1,80 None
'TOTAL'53 © 0297 7402 0.01 .

;.-Bay de l'eau R:.ver, Sept -Oct. /75 ‘ ;
. 260 029 -‘016Ncne

2 n-° 507225

B _3. 0. 3.00.-- None
IOTAL 40} 34. -0.49  Nonie -

Sa]nomqr R:Lver, July - 1976 ’

Y " None
. 1.00: "None

-2 -¥-) gn}—*

i 682 001
Tote Brook, August 1976 ~

-1 ,.~<2.67 None
24 25 24 ~0.02 - Nane .-
-3 .25 2200 ~
L4k 030 3
' "'wm.. 54~ 52

o2 2

"5.44. 002

"1.00 ..None : -

32

. /ﬁ ,

o Age class and Qverﬁll sex ratios of samples

S Sign .
| - Feitale ‘X2 . DIff.
, Fitzge'iﬁl‘& s Pm'c! July 19757

1+ 36 -35 014 None" -
R =t et Ncne sEL
'I‘OI’AL 40 37 : °.012 None

e Church:.ll's P;md, July\g.vs NS E
o1k a2 24, 4.0 (0,05 "

U2k 7 T 10600 Nene,
».3+~'5-.,-‘orsoo ‘0,05

‘IUI‘AL 54 . 27 ."900 ,o 01

North Haxbour R'Lver, October’ 1975
1+ .32 . 17 . 4,59 0,05
2+ 7 ‘5 O33“None

3+ -4 0 0 4.00 Q.05 .
4+ 1777 0 0.50 ‘'Nome .

TOTAL 44 | . 22/ 7.33 .0.01 -
Rushoon R.l.ver, Septenber 1975

"1+ 26 . IB 1.45. None ;
24, 21: . 33 2,67 - None
3+ . 4 .. -2 0,67 Nome °
44 1:-- 0, 1.00¢

v

'mm.sz 153 0.0l Noe . .

-Salnn Bmok, August 1976 . -.
A¥ . 25 12 4.57° 0;

0.05.-7". -
.2k _46""-'.”' 18 ;12,25..0.001

3+ 8 2, 74.45°0.05 .
4+ - 1. ...- 71,0 Nome 7

'IUI‘ALBl 32 21 25' 0.001

R)ckyBrodc, August 1676
14, .25 .20, .0.56
24" ‘-:32'-' ‘39 0,69 -
34200 L 3..3,00.
62 0,21+,

Bmok, A\.\gust;'l
872,67
S0 100 2429

© 0 1300,
18 -6 oo

?m
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_ in the fu‘st year (0+) e Maturlty in the sewnd sumer (1+) is a

Sommon ocmrrenoe and in certain areas (eg. Rushoon Ri.ver) 100% of

'-me 1+mal¢/esmaymatum ‘Ihere J.s, hcwever, one ixﬂicatinn fmnthe

; present study suggestz.ng fhat mturation does not occur in the fi.rst
year or 15 at least qmte ra:ce mis ev:Ldence 1s found m the 1+ .

g males caught at JLmCtion Pond in Jum, 1977 Of t‘he 20 fiah J.n this
'I"-"-Q:qroup. none. had gonads whlch shwed eiidence of having matured“the o

- fl?;prevn.ous year (0+) All tnenty fish haﬂ i:rmature gonads 'I'h:l.s 19 in |

\ (Northeast River system) where m excess of 90% of the 1+

ture

The average lengﬁx of t-he males that mamred at 1+ yeara E

'remged fmn 72 6 ‘Im 1n Bay de L'eau River to 116 l m in Fitzgerald'

Pond 'mesmallestp:ecoc:.omparrinanyofthemleswas 60nm

"long andwas taken fmnCmebyChance River R

Carparison of sxze (leng'thJ A “."
Tab1e4shms the average lengthofeadxgrov.p (inmatm:e

:ma]e, inmatuxefemle orprecocmusmale) mﬂzmeachof the age
‘.‘fclasses of the sanpl&s. Also stmn is the value of the F—ratm, '
“ ' mere tmeesexgmtpswerecarpared or ththat:.stw,whe:emly
: tm sex groups uete ompaned Wh:.le m def.tnite t.rends are d:vious,
' orie pomtof note is: t.hat J.n all. sanples thathadboth imaun'e and
i lf?pzeooclmsmalesm the 1+ age class, the pxecoapommleswere, i
‘[mthout emptlm, longer than the' immature males. ‘In Core by Chance .l, o
'-River thJ.S was stat:sucally s:.gmﬂcant (p /n.oon mra-.e;: ; .
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N TABLE 4,
Comparison of Average Lengths, of
- the Groups for each

 'Age Class in the
: Sa-pl“

Imatuxf Precocioul .

. , ,,4'£” : .“, 'E 'I ‘Seotanl

1+ ©113.3 (3)
11.85 (2)

ke

o 191,.0

zm:.pm;nr"

116.9 ( 15 116.1 ‘(45.)
154 0. 5 ; 147.1 514; Fal

165.0 ( 8;
J,eo.o 572

e
i
PR

La
H
+

¥

1

-

L 913 gzo;
128»0
134 0.

1)

S gesns)

2w 0125 ,00)

"t"'""'f-'f-'fif '» ;70.62 7))

o 2+ '99.0

1; '105.8 ?7; 320, e,:-:

1) 87,6 (

§§§§
3)

20.(28) 742 ga‘&iy Pe
=102 (6)
120.0-{ 1) . 1383 ( 4)
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exammation with the Student Neman Keuls test showed that the
precocious ma_les and the mnature females were both significantly -

1onger (p 0‘001) than the mnature males. ,'Ihex'e was, 1o, sn.gm.ficant

difference between the preoocious males and’ the: um\ature famles

72 0 nm for the females. .~' o

- thme srqms: m - thedlfferent ml éss ./

' sugm.f:.cant dJ.fference between any of the groma Lo l -

: _?ya:.s of Logm (Gutted weight, W(gn.)) on‘ I

o 'Ihemean lengthofallmales ombinedwas 72 3nmasocn'panedwith .;L |

(e

Q .

Itcanalsobeseenbydle 2+age class that this '

dlfferenoe no longer exists and m themajority of cases the mmatu.‘re

males a.re-nod l than the pnecoc:m\is males Sanple sizes in the

3+ age gmups are generally too. small and J.nconsistent to disoern .

| any trends Tote Brook was the only sarrple wiﬂl sufficient mnbers

:Lnﬂ1e3gmupstocarparelmgﬂisat3+.. He;ethezewasnO'

'Ihe only other test that showed aw signiflcant difference

t"

. be'meen gmtps ‘was’ that for 1+ imnature feuales and precocious ma.les
. fmm Ruslwon R:Lver. Hexe the females were significantly lonqer

(p= 0.01) thanfthe preoocmus maleS By age 24 this difference does

.not exJ.st and the,preoocious males am slightly, although not : " - \\ ,
. signif:.cantly, 1onger than fenales o j co e ‘f"‘”;:'.
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Iength—wéight mmtwmsmp_g

” Table 5 smma.rizes the neaults of the unear mgression anal-.i :
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TABLE 5

Results. of Linear Bograas:!.on Ana],vaie
of. Logy o (Gutted Weight).on
10810 (Length) for-the / _

"Sexes in.the. -
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- error of estm\ate S E. for the prediction equation. mﬁh\atlon of . St
‘the slopes of:: the dlfferent g::oxps J.ndicate, that neither group has a,_ , . l";‘""'.f‘ ’
e . oons:.stently h_tgher or: lcwer slope than the«othe.rs 'Ihe sdte ls true' .

o _i,of the mtercept values. .

The J:ElathnShlp bebueen length andwe:xght can be mone

U 1 neanmgfully catpared hy flndihg the calculated weights for each of TN

Tl
\
e

s the length classes in each ‘of the sems (using«the formula Iog W s T

"at & gnen length, 95% oonf:Ldence lmuts axe placed a.round each of " '
. the calculated we:.ghts so ﬂlat a 95% conf:.denoe belt was formed for e 7_-:

L7 -

'I each length-we;ght regress:.on line By oonslder:mg the confidenoe S

: N belts, any dlffenences that Occur as a result of strall sanple size _:5_.

(eg F:Ltzgerald‘s Pond Septenber 1974) W'.Lll be acoomted for. Also ,
'taken :.ntcr account a.re the standard errors of the prediction equations "J": .
. under conslderatlm, smce the oonfldenoe :mterval is dependent o IR
' ;:'both the sanple size and the standard error of t;he pred:.ction ' ‘
”equatlcn By examnattm of the conf:.dence mtervals, ccnparlsons
o beoare more neanmgﬁ:l and d:.fferenoes in weights at q:.ven 1ength.s
| ' ﬁ'nat haVe no overlap of int:ervals take on more aignificanoe

L Tab].e G(A—L) shcws the wezl.ght(gm. of the length classes(au.) -
; .'"i',in each group for the sanples calcu]ated usmg the formula obta:.ned . e ﬂ.

| fm“ the regression analys:.s., Also shom J.n the table are the 95% _
_--:1 oonfldence l.um.ts amund eadmlcal‘culated we:l.ght. . Ll ind:l.cates the
CE I 10W9I llmItl Lz W@Ll'hnllt.; It canbe eeen frunthe tables that
o * : : m most of the sanplos there is’ ; considerabIe overlap of oonfi,dence .
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POV

mtervals, mdlcatmg that the small dJ.fferences in the we:.ghts are .

-

npt really clear-cut or. 51gnificant me sanple how'ever, which' does L
' not. show overlap of' the conf:.dence belts was that of %e Qlt frcm '

3

Nort:heast R].VEI', 1977 (Flgum 7) Whlle the sanple of imnature malés '
was small%had a lmu.ted length range and e:du.b:l.ted much overlap of '

R TET A

oonfldence l:units with the other mo groups, the pzeoocmus males and
the mmatune femalses showed overlap of confidence belts only in the

shorter length classes Except fox: tbe 145’ mn length class (the

shortest) in which the we:.ghts wex\e equal the mmatune females were o w

always heavxer for a g:wen length class than the precoc:.ous mules.~

5
3

[ e N e

', Int.helengthclassesfranl75ntnt0235mn,ﬂnmwasno@verlapm

I ST the confldence l.um.ts plaoed on’ the weights, w:l.th the females always _' : B
‘ ' heav1er or of better oonditmn relatwe to fhat of the pneoom.ous or B : . |
X L J spent male snolt.,.‘. '.lha avgirage coxﬂition factor (W x 105/1.3) for all ',f; e q‘

the length gmups represented by the female snnlt was 0.79 while that

for the pzecocious males was 0 74.:- 'Ihe avEraqe condltlon factnr for f_;

- the nmlatuze males was o 81 but the sanple consisted only of f:.ve

* ._‘. JI . Alﬂxough a, dlfference in we.ights was ev:uhnt m the higher
B N length classes of the preoocious male snolt and mmature fanale snnlt,
: :"' N : 4 there was no significant dlfference in the welghts at any lengths for
R anyofthegmupsthatremamedmfmshwaterofthesalesysten

(Junctmn Ppnd) Just followmg the smolt :;m ln June (Figure 8)

\\' R F:.guzes 8 and 9 are'mdq.catlw of how graihlcal Iepmsentat.lm of the
‘ 1‘ “-“‘.‘:" L :‘s(‘ ‘
oonfldence Belts for theotherparrsanples wouldappear 'me average. _
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. condit:l.on factorsjor the gmups in -J‘u‘r}‘_ctio;'x”Pqnd werep '

,. . ‘ (spent) males 0 97, matuze males 0. 99 and mnaun:e f“'

o ‘Ihe dlfferenoe An- the range of 1engths used for t-he smo]’.t and for
- e the parr that remamed in freshwater should be noted in thJ.S negard
i ST f.ff Sm)lt length classes ranged,fmn 135 ™ 0,235 m wh:l.le the parr |
o L ranged frcm 85 i to 165 . - The' only length gmups represent@d in
i SRR both sanples a.re fmm 135 m to‘ 165 fn;. these- shon less dlffetence m

B “the we.l.ghts of tne’ spent,.uale and immatie female snblts than do the
: longer length groups 'Ihis does not, i'rmever, take away frun the
fact that of, a,ll t:‘ho?1 sanplw ompared it was only the smolt sanple
% . in wh:.ch the conf:.dence :Lnt.erval aid, not overlap It does mpllcate\ cob
’f o sl larger's:.ze, as. well as smaltff:l.cation, m~the dlfferencé.,. L o \‘ '
S e A,':."'.'.-j'-." LT ’Ihe Septenber, 1974 satple fmm F:Ltzgerald's od adas®’ b | Vs
o i T evidence t° thls' I“ thls Sample the 1enqths of both preoocn.oui{‘f""“les' o\ .
R and fe‘hales ranged up toJBS m.'. s Figum 9- 1llustrates, wp to t’nese LTt
.,ﬁ?: 'lengths :m E‘J.tzgerald's Porﬁ thene .'I.S no difference J.n the weights Aol A

PN S
o of the ‘hnD sexes ior correspondlng lengths. o 'l‘he cmfxdence ,].imits of
: s ) }‘f" 1thé- precocious mal@ [almost ent.'l.rely emlose those of t.he f.ana.les.

~

v,

abo : the lGSmnlength class._ 'I'nesalple of Jmnaturemaleparrfran
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ST OJ:\E pzecocmus parr o the spa.wnlng ground Several fiSh ‘ém . - .. .
AR ‘ A I' u.red near the plaoe of markmg 1ater the same smmer andwere “ )

aga.'{.n released 'Ihnee of the 219 tagged fish mne recaptured outsich
R ‘:,A’:I‘h.tz\ rald's Pondi oL :lnmature femle and 1 infiture: male) vere:

recap ured at Junction Pond just belaw the spaming gmmd the o

-
P
PN
el
A
P— - L v

At

ured;;a the snblt run the follawing spring and one was

-

\-'\ .

AT "‘foﬂdu.ng_ﬂnring This spec:menwas a‘spentmlemidlhadmved

_ appmxzmately 8 km upstream frcm t.he~place of tagging
T ’ Seventeenoftheﬁs:naturepafrmﬂcedbyadiposefm

e c cln.pping on the spawnmg grotmd were recaptured me,y[fmrg spring

b

- N .

L. - 3 .
e e et a8 ] e T T e L
IR PIIR FURC SRR NS N B b ) ) ST
LS . o N S

LS '.melve were caught as smolts m fyke tﬁaps below Fitzgerald's Pond #
; = during May 1977, four were repaptuzed in Junction Pond frun Jme 15-17, %
of _‘“.‘ ;" - . :-“" ey o ~a '-'..
4 LT "f;‘_}:"1977 followmg the smolt run The other was electmfished cn June 16

* ‘ A-:'};{m t-he spa»ning gmund vhere it hai ongimlly heen maxked ':"Ihis waa ‘ '
TR e :—‘:;;.the only f:.sh of any sex ﬂ'xat was ”,']_ " :
groundat th;stlme e

N '.v”: ¢

DA PP
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'r"ff-’ T ) an increase in nmbers . toNovatber 10 \dudl appea.red tobe the PETes

: "‘-peak pf spawnmg actwity m Novettber 13 the:ne vare fewar pa.rr
RN e 'enoountered than on' the. tenth and on Nova:ber 17; mere,wexe-\even )
| : ' fewer. 'Ihe greatest concentration of parr on the sPaminq gromd was‘
; ‘u ' O'.:fran appro:omtely 00tober 23 to<Nové-rber“13= No adults or redds we::e ) ok
e A '-cbserved on, ‘Ockober 2 but by Norvenber 3 mahy mdds were present and R

CE T oo this dage theed female adult salmon wess enoomtered wille 7. \ i-"j'~-,'r.-.,:
P ‘"-‘f-electroﬂshing. Novenber 30 & appeaxed to be near the peak of spammg R
g activity and 14 adult saJm;‘were enoomtered (12 fqnales 2 mles)

4 : ,m November 13 onl)l tvn adult fanales wexe enoountered Amund

ground during the fall of. 1915 and 1976. mag%smnture of these
‘Wplesiasm j.nTable? P et e T
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- P . o vgmund are. 2+ or 3+ years w:l. ' the ‘l+ be.tng i-he next mst frequent R
- . age group 'I‘he average of the t.wo yea.rs indicates that less f:han 5% . ,

. At e {:. g of the males on the spaming ground ar.e older than 3+. : ,’ * -
" o ! g Of 1111) pa.n: taken randanly fmn the spawnmg gmund in '
B S 1975, onlyuﬂowere females andini:hesatpleof 76takenin1976,.”.‘

ST AN P R T

N

e mne was female.’ 'Ihe 1976.~sanple taken on’ Navenbe:c 13 indicates that T.

<

e / o mmature female pan:'we::e in the area. Howevez, earlier, én - -
' | Ocﬁoberzo,mmwexebeingelecuoﬂamdarﬂmﬁced 7‘outo£
' . ' 100 parr caught were females 'Ihene were no indications of female

‘ parr an. the spawn:lng gmund anovexber 17 nor was thene onJune 17 S
Y the fo spring 197_, , .y, :_A - ; . »1, L - 'f""“.‘

.J-:u", ‘ c ." —z DT

- _ ‘_7 _ Fran exan;nat.lm of the stunadzs of the parr frcm the

P
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44.7% of the shm\adzs during 1976

",

.—')‘. .

lahis okl itters shghtly Fron that shewh In. -rablé '8
. these f:i.sh were processed females wexeselected out;’ :
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pmnomced around nearly all of the scale. Figure 12 shows eros:_on : 5

R

aloug the edge of a scale f;-cm a parr ‘on; the spawning ground 'mis
v’q, ',' .,; . e

4
md:.cates that scme male parr do 1ay dom%“spa\ming ma.rks a.nd that in

' fact sone do matuxe more than Once. By exami.nauon of spent male J" ',
L . smolt scales fmm Northeast mver, all of wluch had matured the.‘.‘ '

pmvmus season’ (dewmmed by’ the condJ.t:Lon of the qcmad) At was L ,
.;:%;:,,.-" e dls(nvered that a very low propox:tlon mdeed actually laid aown .
s . .' daf:.m.te spatwmng marks Agarozmnately 15% of the Bpecupens had -:. |

= '. : what was classafled asa gOOd possmle Spawnmgnmk Mu.le L
- ‘ deflrute spavm;.ng marks ye::e d.;fficult 1:0 ascertéin it was noted L

that many scnles frm\ spent smlt did .not e:du.bit the cons:.st:enc:l.es

L~ R

o of cz.rc:ulus fom\atlon ‘as dld the female smolt.- Spacmg of c:.::culi

SIS e -and formatlon of the annulus on the scales of ferrbale snnlt was

' generally qutE negular. : Spacing of circuh. on s' es o'.f. "s'pent':' e ‘;1 ,

male snolt was' often less regu,lar, with more m 3 ’lete clrculi and

: PR N
(. - -

.ot - . [IETR ea rattey o s N
S L R e e S P Mt Th O ST PEPE

e&:ossmg over, so that the annulus was l&ﬂs clearly percelved 'Ihis , .
J.S espec:.ally true m t.ry:.ng to ascerta:.n where an annulus actually = . :_’fﬁ
-: Exanunatmn of sniﬁ't'.. ‘ ) B . o
) L : T "_ ._ "‘ « "‘l' < - . ‘_
'Ihgutwo sanples of snblt captured m the spr:mg of 1976

exh:b:.ted a smi ratlo hJ.ghly m favour of fenale . ’me smple frun

ﬁo’rth Harbour R:LVer 1.n St. Mary s Bay consmted of 8].% fema]ea and
IEDANES AT v

19% rnales. Of the‘males, 21‘% wére mmature aﬁd had not matuxed’ the o

T '[

prev:.ous séason, while.; 79% were precocz.ous males that d:.d matuxe t.he_'




~.4 spem whe;::eas those of the. im'gatune males wexe thin filments (Fig\me - :;': o

S . Northeast Rl.ver Wstan (F:Lgum 2) caught a. total of 10,651f sm::lt L . v

€ o

pxey:.ous sunrer 'Ihe gonads wexe large.r and cmtained t.raoes of uﬂutef“ '

L "*_('.:',‘ "‘/ 'Ihe 1976 sanple fmn Nortlwast River, Placentia oorxaisted

"41.

of 19% males, 46% of WhJ.Ch ha.d matumd the pnevious year The Baﬂple . )
’, of smu-s frcm Northeast River, 1977, prov:.ded addit:.onal mfomat::.on LT

on sex rat10 and reproduct.xve perfomance of male m:Lgrants. Smlar

:Lnformat.wn was': obtained frcm a sanple of 97 smolt frcm the neighbour— o
&7
J.ng Southeast River durmg the same per:.od (hly 8 2% of ﬂu.s saﬁple :

was maJ.e (91 g female), 25% of which had mtured the prev:.ous . .{'_';‘Ii

. . - N . ',‘:p
. ; : . -3 c . -

'
I‘
5 Rt Vg T oot S A i Sl

- . - . . N L N
: I et T :. cu
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T The fyke traps set at the outflod of Fitzgera.ld's Pond. N “ ‘,,.-"', S

-
%+ el dy

.

RN

Aot i o on

fmm May 2 to June .8. Appendix A shcws the timmq of the snolt rm _':";
Table e shcws the sex cmposition of..the fish :Ln each of the four j;,‘i.if” N

‘ ) Afber several days of observatzm of the amolt rm and . 4: k
zecaptureofp:ecocmusna]esthatmrenadcedmthespamihggmxd «

mevpreviws fall. J.trwas disoovered that spent males could be N ?

distmguished exte.rnally frun the imlature gﬁ.sh 'Ihe sidea of the

ﬁsh weze mt as silvery as typical smolts.“'me sides and mdersides

r

\,L

wereagreylsh-bromwithacoppereolortingemdlwasaleo
3 pmnmanton thecpe.rmﬂarcoverandthemduaxybme Although
parrmarkswerenotmsable,saneofuaemdspotséyplcalofpan
mreonﬂyes:.desbutmremttled;

Hhi]:e ﬂ\epelvicandma]:fins

1
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"Table a

b Lo P -'Sex carposition of the
S R S S s:mou; runs sarpled

2 e

Ll s . o River et ¢ L Femle © v Male . ¢ . cMale s ST
Ll . 7« - North Harbour | Sy f Sl e v . '’ i
- ‘ - o "-:‘RiVEI‘ (S.M.B.) g .8l o PR 15 -- R o .

- o © 1976 o - R 13 R A S e

-ty s
1
g L
)
N

e ,fzrunnheast River o0 et TN e T G
) S 1emm GO0 e BT T e s T e

T

. P s e R
Fove gt teyE gregiantes e e Lt s = .

.o . S o, -, s . B l - . ) S

B

[
B .\_
S

i TR e T R 1
:“ o ' : of a typlcal snnlt a\r/e hght, a]nost wtu.te with scme cha.rcoal coloring, . i
k E ', | : ﬁme of a.pxecocmus or. spent ma_'Le sm:lt: ane predaninantly a greyiah ‘"

; i bm color..-: e i fm also 25 bm Mas sht of & j‘ i
% " ‘ typical sn’olt J.s grey to a d:amoal color. 'Ihis desc:nptﬁ'n was Vi S

¥ T ‘

s mile this was tbe usual ccmdit.len, there were gradients fm this h° "';-';" ".
;-. a nearly typ cal atolt.oonditibn.‘ Many pzecocious (slzent) na.le '

‘_",.

the p::eviou.s éutum cmposed a sanple of 63 speni: male smolt. '.T,heage
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. ‘.,-Oont.nbutlon of p!eoocxous males on the Spawru.ng grcmnd

-" '-' 'It appeaxs that »a 1arge nunber of Eeq:le were ercher

o ;',mawaxe, overlooked.pr e mprepaxed to acoept: the reab.ty ana

._';.'_-*sxgmflcanoe of mat 1y ','le parr m salnon, S. salar, bJ.ology in

: Canada Ne:.t-her&Soot (1957), Ie:.m and Scbtt (1966) 1ox Scott and

- ‘.:.,‘ Cmssman (1973) consxdered preooc:.ous male parr s:.gmf:.cant enough to

warrant mntmmng m relat:.on to the ge.nexal b:.ology of the Atlantu: .‘.ﬂ : L_ ;

':H ,.“ As to the quastmn of the potency of preoocmus males,. ;

Rjaertson (1957) used preooc:.ous males of kmg salmon (0. M) o
o to fert.ll:l.ze adult female eggs and found. that the eggs hatched and” ! ;
*‘ Y that the young salnnn developed normally. Askerov (1964) used Quart

males of Salm:» trutta forf fert.lllZatmn and Koshm and Protasov (1958) ¥

fOU“d ﬂlat Progeny of dwarf males and. fenales d:l.d not dJ.ffer fmn A B

progeny of “wmter" form of anadralbus 8. trutta at. the stage of ST . R
mgratmn to the sea. < - »: . :f" -.l.:‘-:'i',' g -',' "::'.." 8 i - = J
. For Atlantlc sa]mon sa.lar, Jm a.nd KJ.ng (1949) cxte

‘4.'vlv"."- ‘..‘“ ."' ‘, d ”‘ .:'..:A‘.
Shaw (1839) m Scotland and Alm (1943) :.n SWeden a.s hav:nq suooessfully‘f ree

\

used nale parr spea:m for fert:.hzauon of adult salmon eggs Qrton"

>_ Ny et al (1938) sumlarmed ari acoo\mt of the sperm of male salnon parr
R used to femhae eq3s of adult Salnon and Jones and- King (1955 a)
,.- . found that the percéntage of eggs fertlhzed using parr oonpared 2 _. .
e - favourably w:.th that of. adults. Jm and K:an (1950) found that.
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p ofmalepa.rrwereasgoodaSthoseofadiﬂtS\ptothesmlt?,._';._'f"i

stage Berg (1962) ‘alsp nent;.omd that 4n Czechoslovakia the milt of L
: dnarf males” 1s successfully used fﬁr’féruhzation.‘ e _
ot A e ‘_ Clrcmstant.i.al eudence has been collected m ﬂus study ‘:._'
| n supportmg the v1ew that pxecocxous male§ ndnnally take part 11\1. s;avm L ,
:mg The d:sex:vation that the densxty of preoocmus }pale pa.rr increased ’
: A Onthespavmn!ggmmdasspawnmgtineappmadledsmportsthlslcba AR
, Lo R as does the fact that many parr were observed amund each adultﬁ ) ‘
‘ t/ the sp.munggmmd If theparrsnm.npuzpo‘seon ﬂespammg SR

, gromdwastopreyoneggs,therewouldbemreasonmttoexpect

1 .. : ..‘ nm'\atuze males and females to also be p::eeent._ Gebhards (1960) found

y ; | .s:.mllar behavmr 1n pxecocmus duncﬂ _tgi__iaw_tg___ whexe 4-30

S S R Jearling males fomed a, cxnpact ‘schbol. i the Tedd.. e fact that s

o R , large major;l.ty of maie pan‘ taken fmm the spawm.ng gmund wexe spent

that i'hey spavm. Jones and Orton (1938) stated that the gradual

- "‘v'fff- o disappearence oﬁ r;pe male pa.rr durmg the spammg season and the

. wn'elated appearence and increase of spent males was a]most concluswe ,

A B » : ev:.dence that the r:.pe male parr spam on the nedds Mudx work has )
.' _ ."? beendonemGreatBntalntopmvetlmtnalepaxractmllytakepart"H

l:, o {;}-:' m spa»ning Earller obsewat}ons on the Mng actlvity of aduit .

.4" or, part:l.ally spent after the redds were mazb :Ls a stzong J.ndlcatmn ' o

&_;:.'f, S saJ.nm falled to pmve ‘that - male pan- smd m:.lt almough they were near ;'f_'-"

' thefema]eatthetmeofadultfanaleandmalespanungwonesand
‘- «hf.‘ ng 1949 1950) .. E‘urther experments \ning stem.llzed adult males

2 finally led to cbservat:.ors of male parr spam.ng&th adult sa}nm:
‘ e ’ - ':,'-.,H:_; Ll ’ =




PR . fertilization of'salmon eggs as is the. sperm TR
J-7eT .0 stripped from'adults, therefs no longer- -0 Uil
. ... ¢ .dOvbt that male parr,-in natural -G tlons SRR S

T

(Jones and King, 1952 a.) Jones and K.i.ng (1952 b) concluded,
DR T

; \ ..~ from stripped parr “is as effective in the . A

SR 'am@zsponsnSle for .the fertiljzation of a f-\ :
©77 ., conSiderable fractJ.on of the botal eggs S
whlc:h cbvelop." o ‘ _‘;

Berg (19626 also stated that evidence in the U S S R. !mdicates t.hat

matuxe male parr. mmally part.lcipate in o . It muld also be

o . il &
- A P
o ot

' Anothe .mdicat.m{m of the actual Earticxpat:.on 1,s the se;x

. ratio"of the adults oﬁ the spawnmggmmd Mnle lt :ls lmcwn that

o mx.lt Qf one adult male 1s capable of fertxllzlng mre than one female

| 1t seens unlikely that each adult male oould fertxllze the eggs of
8-9 females. _ Several authors :Lndlcate that tl'u.s sxtuata.op J.S not

musual N:Lkolsky and Koshln (1958).and ﬂakeeva and Nikol'skn Co-

i 1'.'?\(1965) expla.m that in t:he.r upper parf_v. of many r:.vers the precocious

‘ nales o the spawnlng\gromﬁwas ca!pensated for by dwarf ma.les.

. mplledlackofmalesonthespawmnggroundlsthenxnaccurate, s:_nce

naleparrtakeupanlnpo,rtar\t mleinfgrtlhzuugthe eggs of el
5 ;anadmrous females.‘v Mn:ans (1973) stabed that the hdo of adult ]

A,

'mecbservatlm thatmanymale parrhadeaten salnmeg-gs

i suggests that egq p]:edatlon oould redur::e the repmd\x:t_l.ve potentlal of the

‘ . .
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- "Smce ithas alxeady been’ srnwn that spe:cm s EE f '
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s ‘Gebhards (1960) found that 5% of pr.eoocmus chinock’ males had eaten

- eggs Report—s of eggs in stanachs L male s.’ salar pa.rr mclude

I"T'.Vladlm kcya (1950) Jones (1949), Jones and King (1950, 1952) o
- ﬂle other hand, Jones and I(.mg "(1949) stated that ne was seen
R X to deflmtely eat any eggs whlle spawm.ng and Jones and ng (1952)
'; agaln fomnd that- although eggs were present in the stcmad‘x of spent
_:'parr at‘no wlegurmg anyorf thespawungswereparr seen toeat )
k eggs.‘ "l'ney suggested that the £ggs eaten hy parr were stray ones.
.If thJ.s were. so the parr would notha?

' that eggs eaten by the parr vere’ lost ones If fran flfteen to twenty—
: ‘flve pan: were aCt.lVEly preylng dr\the e(JgS/Of each female
' ~nmber of eggp eaten muldb\e\: qulte hlgh, and damage to salmon o

populatlon. 'Itﬁs obServatlon is not upiqtn to Navfomxdland '_ S

Lt

P
a deleterlous effect on the

paWning potentlal since such eggs axe destlned to die anyway

..Although no. evxdence was prmuded by thlS study, it was assmed !.

.‘.-.

e
<

»fproductluty would be more hmzﬁ‘ent than it now is. ..

O «s

v

Dlstrn.butlm, percent precoc:.ty, age ard s:.ze at flrst

AR
Preoocﬁ)us mle parr of Atlantzc sa.ln'on have been~reported -

N

;_be no exoeptmn Even though all the rivers sanpled durmg the study 4
" :jhad precoc:.om parr there was varlatlon n the perdeht\ éreooelty 1n o
dlfferent r1vers Vhile most r:.vers, partlcularly those of the eastern . "-‘.{. L
- 