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" ABSTRACT

The biolngy of unndramous brook ‘trout (lndigano\ll) And broun: troit

(in:rnduced) wa gtudied for sgverul tiver systens Elwlng tatg

Placentln and St. Hary's Bays, Newfoundland. Our.vnrrl mvemnte ‘of ¢

- brook trout, were observed from April to. June;: favard movements uccurud‘

ln July-August. Mavementl betvaen fush and palt wauj; ‘Ilnr heaa‘t

mg Southeast: Arms, :PLacentta sppeat to. Gecur ‘throughut. the jear

Ouw-rd mvenenr.s of - b:own trout. occurred concurun:ly with, ‘hrnok l:rm.\r.

(Notth Hntbour R.lvet, s‘n.n B} whllg 1nvazd muveunti vere ormrved from:

July :hzougp. Septembers Snolt " age” of: braok:, trout” rnnged f£rom; A,

md-l smolt

7:*years and that of brovn trout Erom 1% to 8.F0y

-
-whﬁe fnr ‘brown tmm it vag

" age nz‘ibmok troat ranged from:2.% &

S2.* to 3% ne great maforicy of ‘a1l Ciniae ‘for’ both specien were

:’oupriud of suml:/posr.—anml:. It is. pnuslhle that lpecimem of 'brown:

trout with a hiu:ory of sea me Leavé North Harheur Rivet, §iM:B. th

.a ) dtscrete R prIor to the ond nbserved in’ April May vhich ks ‘ J

comprised. almost excluslv!ly of gmoit.. There. vas *one, tndlcstian thsn 4

homing ‘occurs 'to Soiitheast River ‘and tes! crummy Banvgr River for

btonk trout.’ ¢ I X
< erth n frushw:é

'fre.hwntez futm of each, u)eciei in lskeu on-Ll\e Avulon Penlnlula-

wag slover “than pravla 1y upouaa For, the

reported for

Loa G:owr.h “1a Erelhwur.er and 8alt: vater was ulowex hn\ th

o anudromous pupulltim eltevheu in.Notth Amerlcl (brnuk tro\lt) and i

Burops (brown trout).’ The slcv grnuth of brown trout 1n. salt vater

. dould p.n':.u'y_ result’ from the! ;e1.:1ve1y suu»ponm of the yearly-

* increment ‘attained during.the winter with temperature being the'




‘dmnimmt deternintng ‘Factor. Neufuundllnd popumxom overu;.nuung m

estuuril\e and coastsl, avess KAL) sxericuce umpergture- of 0°Ctand -

len cempu!eﬂ uun 5-6°C’ for certitn Bumpun pepulatlcl\u- There was a .

'ﬂmmxn incréase in grovth ut: m lal[ wr_er nnnplted with t'rnnwa::r
for both Ipectes, aleo’ there was a t:ndeucy tnwardu attainment. e

-grenter ultllmte stze ‘the yhunger the smolt age.. - .

d on the  fact thur‘

‘teeding teglnel ‘ag. vell as more ilvln,g -p-ee. B
the ‘growth ineremént atgatied at the end ot the grnving season f'u'z pm

. remlnlng 1n'Noxth’ lhrbaur Iuver, Sen. i simﬂn‘ to that ofvthe

Gther areas; it does'not appear that ‘the .ue dl(ference 1n:‘amolt has!

\an adaptive basis but r-:hu reﬂec:s & homeosntic eunpanutory

réspunne to. temporal. enviroumental. conditions

¥hilé side has been reported to. be s lmpoﬂ:anl: faétor ln

smalb!f!catlon Bnd the . development of sal(nity taleunce, i’ 15 nn: che i

.only onex"" Smolt 'in :he preseur. study were mbuunx:uuy mmuer thnn %

 those mpurted in'the a a6 Bufferiig high mortality upon

direct transfec to ‘seavater. - Th
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‘oppoged ‘to lakes. for thie nlhets. Lakea'afford betters teaperature and




dn Dc\:obet‘fol' i«or’:h Harbour River, .u B, dnd £1rat three mu 1o
November for Southeasc River)j no spmnmg concentrntlunl of -brown :
trout vere locatedi  Sex ratio was -1gn1£1c-nuy 1in favor of femle.{

for brnok trout'in vmuuy all cases; ‘no- significanne aiid o

*,consistent trend in f-vor of ‘eithior sas, was, found. For browi trodt.  Age

ot first mmmy for brotl trout was 2% for botfy Bexes; £or brown‘ :

mu; it vas ' 2+ foF: atie and 3t fbr. felulel E Tha percentage .of brnok

Erout i ules :enz:hing m.cuu:y in'a giv:n age grsup Was higher than Fhan:

of Eemiles Anthe majurity of cases; there ‘was fo”cons{stent; trend fae

brown trout. For both spectes there vesa tendendy for a lowsr

percentage of anadromous’ £1sh to, feach ‘maturity in' a glven age’ group -

than Teported for thetr counterparts 1a freshwuter- ‘Both sexes ‘of

brook. trout appesr fo'be alternate spavner:

] 3 iy
same for femxlz brown trout. For bmuk tru\lt, putr md npecimm w!.l:h

a.sea ‘history spawn: together; kelts of each sex shnwed evidence of

/lpﬂvrrtnrrpu" Hale brow trout can spawn " as. plrr- . }
Reproduction L anade gt B0k Crout and broim u:mu’. o spxud

over the maxlmum number o

nze u\ attatned probably results ln

ro:" Delay, of ‘msturity watil's larger

higher, reproductive effort’ md

juvanue Suevival Atlantic salmon cohlblcll\g :he same. nveu are more

Ce elgcted fn’ that m overAll Life cpim 1q shot:er and ‘they yrobably

- vrod\me a higher reproductive effort. S-lmel\ are consecutive spawners

oppolzd o ultcrnlta spawners-

Brown: trout lntxudul:ed to Nevfoundlun “vere munly Bruinn and . ¢

" vére “of the frell\wat:er forms. They, fsve ‘since hecone anadroubis 1n

‘Spawang time, varied wm.'uen for. brook. trout (firat three weeks .

r.here vah “evideice for the i

-




: predir:l:lunl.

Tovever,  there s evideice, to nneit that

esfoundland waters: - Grouth rate in freshwater.and sslt vater is lover

than' that pu for British a Cas slready,”

potated out) and age. at fiest saturicy -nd'mu'vuy are ‘greater.
& memn spavniag {s -hibxnd nmuu of m?msﬁn spawmtig.” .
Dl.fferen:u in ‘exploitation bemen ue-founalud and Great' lrn-m over

“ehe years, could compound any as n-ythms med _on _1ife Kistory theory

lnly large’ nu.b-r

of lpeciulu of botl\ ‘sexes may not’ mature. ateer entuing a river. m i

m of the rivers ltudiedf the establishment -of a pnp«l‘tim of m

N mm: b beetx to :ha de:rl-ent oE “brook trout: Iets not pou.iblg in

g u.h: of preseat dn:- to say 1 resolirce m-pmuon 4n - freshvater m

emltrihl}td to an observed decline. hrm-berl of lqldm-nu ‘brook trout. s

concomitant with sa increase in mumbers of brown trout ou that tiver

“combiaation of greater”

; vnxuenhuuy to .n.un, on ‘the part: ok' brook rout, angler preference




7.._.p="1.ur\, or. f We Anfmu vhose ‘eatiuslaga for the study; support
ag'dx;gua:dm_g lgr‘nd pr inspiration. Dr: J. M. Green assused the

én:tu of unpént-er for shich d{e—ln‘t.hu! Ls siacerely grateful. The
criticisns and m‘gntlm of Drs:: D. H. Steele sad L. W. Cria are .

nuﬂy .pp:ecxlm. . i 54 o

'p_iela o3 ' the prnceniu nf “sisplasyin;the: hbor.un'y wnuza"

not: Have been pLu!lble will\nun the ‘a 'mncar of L.,u/ueh

! peuallyll gL DrawA

Spaulll thanks axe exnnded to several personnel “of n.= TN

Fuhzrlu and :Oceans, pnaly ¥ (Pred) D.y, R A (kt) D‘Keef:,

A l’l:tn-n, Wi [Davts and R’ nmm for m.mme Ln!nm:ion
pcxrtinlng to’the v.uau; uer systeas during the £eld work: phase. .

Counting ‘fence |- nnd lplvnln( survey data for Cﬂu ly Chln:e livet Heu

Xisdly supplied by Me. R J. Wiseman asd B. LéDrew. . Mr. Ti.f. Porter
provided the tnforsation'on the spawning history oé Atlantic salmon.
N M nmn; desezves spectal ‘mentton for .uwm use,of ‘the

cilities st North Harbour, ey Mary's:

Dep:- of mheuu and llnunl

|Steele ddentiFied thie marine crustaceans encountered in

ity of ‘Newfdundland. £or photo 3 thanks.are also .

extended. to ch-l.e-cpnxux staff of the Dept:  of Blology, in particular

s lnd’ Nr. 'c.' Delscoll " the ‘polychae .nd marine

g










Food “and Feeding

Life-History. §trategy. ..

the Spread of.Sal

BfeCt of Range Changes on Ansdromous Salveliius

—
\APPERDIX 7'




Table

Table

| Table

" Table

Table .

Table

“Table

o
Table

Table

1

%

3

5.

6.

7

=

MABLE:

LIST OF

Sampling gear, setting and.removal dates and number of
each species taken for “each-area. .

B e

Life history stages and corresponding ‘adtation as
\applied to Salmo trutta and with sone modification

(see text), for Salvelinus fontinalis.

Ritter (1977). '

D After Allan

’ — -
Whole weight distributions (Percent) for Salvelinus .

fontinalis from North Harbour River, S.M.
Included are within sample comparisons of males versus

Also

Also included are within sample comparisoms.of males
versus females (t test) for ‘overall mean weight. N's
are in parentheses. C = sexes combined pllln unsexed |

fish (vhere applicable).

Whole veight distributions (Percent) for Salvelinus: -
fontinalis from Northeast River, Come By Chance River

and North Harbour River,

P.B.

Also fncluded are within

sample comparisons -of males versus females (t test) for
overall mean welght. .N's:are in parentheses. C = Sexes

combined plus unsexed fish (where ‘applicable). ...

Whole weight ‘distributions (percent) for Salvelinus
fontinalis ‘from Northeast Arm and Southeast Arm,
Placentia: Also incMed sre within sample comparisos
of malés versus females (t test) for overall mean
weight. N's are in parentheses.

plus unsexed fish (where applicable). -

C ="gexes combined

Whole weight distributions (percent) for Salmo tritta
Mso included are

from North Harbour River,

5.M.B.

test) .for overall mean welght.

©
%ﬁmhem. C = ‘sexes . conbined plus unsexed £1sh

re applicable).

.within sample comparisons of males versus’ females

N's are in

Whole welght dixtnmuons (Percent) for Salmo "trutta
from Northeast Arm, Placentia and Colimet River and

Harbour.

Also included are within sample comparisons of

males versus females (ttest) £or overall mean weight.
C = sexes combined plus unsexed

N's are’in parentheses
fish (vhere applicable).

[

63




+Tablé'11. The sverall

+ Table a— age of Saivelinus fontina
th:

LIST OF TABLES (CONT'D)

o
Table

Table 9. The log-13g regression equations of weight on length
for each sample of Salvelinus fontinalis. ‘Included
also are within sample comparisons of males versus
females for slopes and intercepts (t tést). C.= sexes’
combined. plus unsexed £ish (uhm appmabu) Degrees
of freedon are in parentheses. g

Table 10. The Log-log regression equations:of weight on length
: .. /for each sample:of Salmé trutta, 'Included:also are
within®sample ‘comparisons of m;es versus femaldd:for
slopes;and intercepts. (t test).: sexes combified
plus unsexed fish ‘ﬁa re uppllca‘hle . Degrees of
ft::dom ue in’pa: se! % -

ynnd

stage in each whole ln:ple (ngm hangd couin) and the

percestconposition of each, successive.sea sojourn
and

year and. showing al
sea life within that portion for Salvelinus fontinalis.
- .. 'N's are in parentheses. &

Table 12. Annual supvival ratéS-between 'age groups and mean
annual survival'rates' for Salvelinus fontinalis in
terms of fxashwl;.et life and :nul age. ..

Table 13 The overall imens beyond the
stage’ (type 2) din'each ul\ale sample (right. hand .column)
- “ind, the percent, composition of éach successive sea -
ye:r and specifiens showing ‘alternating freshwater ,and
life within' that. poxuon for Salmo ¥s
afe in’ patentheses. ..

Tame 1! Annu-l survival rates between age groups and " mean
A annpal survivalrates, for Salmo trutth in terms of .
fnlhwata: life and total, age.,

s for, each area.

Inéliided -also are n sample comparisons of males

/) versus females (t test):>C = sexes combined pl
unsexed fish (vhere uppl)clble)

smolt age of Silmo trutta for each atea. Incmged
are.within sample comparisons Of males,'versus
fengles. (t test).” C = sexes ‘conbined plus: unsexed
“fish (uhiere -ppllcnhlz) b3 .

i,
T.lhle 16 Hear
a

Table i7. The log-Tog ragression:equations of body.length oa
i scale length for each’sample of Salvelinus' fontin
. Included also ‘are within sample comparisens of males

Sexes_combined plus unsexed’ fish (where ayplicabl:
Dgrees of freedon are in.p etheses. . i iiiaes il

. versis_females for slopes and intercepts (t test).® .
<

65

102




~

* LIST OF TABLES. (CONT'D)

5 Table N

E
5
]

Table'18. The log-log regcession equations of bédy length on .
scale length for each sample of Salmo trutta. .
Tncluded “also are within sample ‘comparisons of males
N : versus females for slopes and intercepts (t test). C
: . ‘sexes ‘combined pliis. unsexed fish (uh:re apphcnble)
{ o Degmes of fréedonjare in parentheses:

107

Table 19.' Regression equativns used for the back-caleulation”of
o growth in length fot Salvelinus fontinalis fan each s
J'area’ (all data.for 'each area combined). 3

freshwater life-alone and.overall fréshwater 1life' and

; o ‘" sea’ life combined. for -Salvelinus: fcntnnh! £xom North
. ] i M %
110 5
3 Table, 21.' Hean'back-calcilated length' (um) st annulqs formation
# in terms Of freshwater life versus sea life, overall .
. freshwater lifg alone and overall Eréshwater life and
* sea life combi?ed for Salvelinus fontinalis from
Beaver River-’ Presénted also ‘are grhwtn increments
- (mm) and relative growth B, ¢ 111 -
_Table 22. Mean back-calculated length (mm). at AR ¥
in temms of freshiatar 1ife versus sea life, overail
freshwater life alone. and overall freshwater life and
sea life combined for §dlvelinus fontinalis from -
. Southeast River. Presented also are growth 1ncrem=nts "
RO LA A " (um)’and. relative growth (¥). .. ¢ 112
- Table 23. Mean back-calculated length (i) at anmilus formation
: terms. of freshwater life versus sea lifé, overall
= freshwater life .alone and overall freshwater life and,
P se life combided for Salvelinus fontinalis ‘from
b2 G . " Northeast River. Presented also-are growth increments ~
& e o (um)’ and relative growth '(%). The case where N =1
. included for comparison. J13
L able 26, Hean | back-calcilated length (m) at annulug formation . ’
terms of freshwater life versus sea’ life, overall g ¢
. fréshwater life. alone and ovenll f:eshwar.e: hfe and
+ sea life’ conbined for Salvel ntinaiis Come
8 By, Chance lhvar " Présented ls growth nc:emeuls
i - . "(mm) and relative growth (%). Cas}s Hher: N =1 arer
. . included for. comparison. e . 1147, 5
. o * ~ “




"Table'27. . Mear back=

xiii

LIST OF TABLES (CONT'D) .

"Table

Table 25. Mean back-caléulated length (mm) at annilus formation <
~. in terms of freshwater. life versus sea life, overall
\f.@xm:e: life-alone and overall freshwater life and .
sea life combined for Salvelinus fontinalis from North
Harbour River, P.B,: Presented also are growth increments’
(mm) and relative growth (%). The case where N.= 1 is’
included for comparison. :

Table 26, -Hean back-calculated Tength (i) -an-annulys formation

in terms of. freshwatér life'versus séa life, oVerall® ,
freshwater life hlnne and overall freihwﬂtﬁr life lnd A
! sed ‘life combined for Salvelinus fontinalis from
Northeast ‘Arm, Placentia. Presented also are growth
: incremeits (). ahd relative growth (1)

slculated 1ength (min) " at_ annylis’ formati
in terms of freshwater:life versus'sea life, overall
freshvater life alone and overall freshwater life and’
sea life tombined for Salvelinus.fontinalis from
Southeast Arm, Placentia. 'Presented also are growth
increments, (mm) and relative growth (%). The case
whiere N = 1 is included for comparison.. .

Table 28, Regression equations used for. the back-calculation of

growth in length for Salmo-trutta from each area (all
«data for each area combined)

‘Table 29.’ Mean back-calculated, length (mm)'-t annulus formation

in terms ‘of freshvater life, versus.sea life, overall
freshuater life alofie and overall ‘freshyater life and:]
sea life combined for Salmo’trutta from North Harbour,
River, ‘S:M.B. Préseiited also are growth increment;
(m). and relative growth (1): " %

Table '30.-Mean backsralculated iedgth (u) £

n terms of freshvater life versus sea life, overall
fréstivater life alone and overall freshuater life and /"
sea life combined for Salmo trutta’from North Harbour
River, S/M.B. -Pres¢nted also are ghowtHf Tntrehents
(om), and 'relative grovth (11" >

Table 31. Mean. hack-culculat:d length (om) at. annulns fﬂmam.on
!l - in temms: of freshwater lif¢ versus sea-life; overall

. . freshvater, lode andoverall freshwater life -and
sea life ‘conbined for Salmo trutta:from Colinet Harbour .

“ and River. Presented also'are growth. increments (mm)
and relative ‘growth (%). 'The case where N-='1 is':i '~
included. for;comparison. ;

‘116,




Table

Table

Table

“,.Table

Table

Table

“Table

Table

_Table

32.

33.

36

o
LIST OF TABLES (GONT'D)

Page
Sex ratios'in terms of overall samples for Silvelinus
fontinalis. .. 124

Percentage ‘composition of each maturity stng: hy ‘age

group .and in terms.of overall samples (extreme right

hand ‘column) for female Salvelinus fontinalis in thd

1977 outward-and jinward rums.."N's are in -
parentheses. : K

bercent composition ‘of ench maturity stage by age T

. group.and in terms of: overall samples (extreme right'

i plxentheﬁes

35]

36.

a1

38%,

“ the sea (Northeast Atm, Placentia.and’ Coli

.. The ‘food- of oulward ant’ inward mnvmg ‘salvelinus:
in

-Placentia in 1976. and 1977
‘pnxenumses 4

‘hand“Colymn) for mile Salvelinus fontinalis dn the
1977 outward and inward runs

Pércent ccmpns‘inon of each mnturity stage by age
group and in terms of overall samples (extreme: right
hand columi): fof. female Salvelinus fontinalis -taken at
various times in Northeast Arm and Southeast Aem,
Placentia in 197 N's'axein

parenthesies.

LT

Pércent. cg pouuon of each maturity stage by.age
group.and-in' terms of overall samples (ex:reme ,right T
hand ‘column) -for males’Salvelinus fontinalis: taken at’
various times.in Northeast Arm and Southeast Arm,

Nis-are in D

Pexcent: Composition of each maturu:y stage by:age
group.and in terms of overxall sumplen lextreme right =
hand. colutin) for female Salmo trutta takem.in outward
and inwird rins (North'Harbour River,.SMB):and also; in
et thnux)

“in 1976 and 19777 N's are ‘in:paréntheses. 141

Bercent Composition of each maturity stage-by agé

group and in terms of overall samples (extreme rightf
in’ outward:*

ver, S:M.B.

3 .nd Colinet’ Harbour)

hanid column) f6r'male Salmo trutta’ take:
‘and_inward runs (Nérth Harbour Rive
a (Northeast: Arm, Placent:

fontinalis (in terms of mumber of organism:

9775 o
‘Percent occurrence i8 in parentheses.. s




LIST OF TABLES (CONT'D)

Table

Table 41. The food of Salvelinus fontinalis (in terms ofl uiber X )
“of orgatiisus) for dﬂfgten: sqmyhng tues in Northéast :
, Arm and ent

is ih Parentheses! ‘-

Table 42. The ool o s-!.mo trntta Cm ums, of nurnbnr of- argxnums)
a forth .

Ls

pazenchesu. :

Table 43. ’l‘h& fo0d 0F ‘Salmo t:uth 1a terms of-number of orgas o)
i - “£or different sampling. timés. in Northeabt.Arm, Pllcentin Ty 7
 ‘and Colinet Harbour. Percent occurfence.is i

P :enahens. iy ¢

e ... 'Table 44 Daily Lempgrnturel ponled to-give monthly vefages. for -
T8 5 . ' North Harbour River, S.M.B. - This is'a summary (mean

- Jof 17’years plus- rangé fok ‘each moith) of Table.8:1 in
Lear and Day (1977)

Table 4. Cemp-risun of iiean bachocaloulyead Lenyth Gad st soens
X nnulul of iparr of Salmo trutta in; Ngwfenndlund with -




Fig.
. Fig. 2

g 3.

" Fig.. 8. .

"Map showingthe study aréa’in thé context i

,nezum map of North Harbour vaer, Placentu N
showing area. auglzd .

“gear type

- River and Southeast River:

L1ST'OF FIGURES

Page °

insular Newfoundland and each ‘system'in relation
to Placentia and St! Mary's/Bays. :..
Détailed ap of North Harbour River,, St, Hary ® ial b
Bay ‘showing szmpllng station locations: and zear i .

< type. = River Set. “8

'Detnilqd mna
Beaver River
Placentxa. Shown also are ’samp].:ng statx.un locations

station locatiom and 5enr e
Setll.

Detailéd’ map of Come, By Chance River showing *
sampling ‘tzt.]_on locations .and ‘gear type.
River Set: .:

ne:aned map of Cohnﬂ River lnd part iof Colinet A
Harbour? snowmg ‘sampling station locations. and -
LS. = Lake Set H 18

“Fyke. trap : set in’a river vtewerl fron upstream,.

# (Ilpper photo) and dounslx’elm (lower pheto)
Represshtative scaies $¢.(a), Sinvelim
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‘Daily’eoiints of ontward migrants’ on CnmE By Chancg 2 olem
dver in 1971 and1972.and. invard migrants on e
: Bedver River in 1977 (Salvelinus fontinal:

Lingeh Fraquency distetbitions asd overall medn

lengths -for Salvelinus® fontinalis. for.cutward and

inward runs on'North. Harbour River, S.M.B., Beaver
C'='sexes co.pxued

plus unsexed fish- (nhexe ippl)c.lhlE)

Tength fxequ:ncy du:ubucmnx and -overall ‘mean

‘Chanice Rivex“and North Harbour Rivex,.P.B:
xes - combined Pl undexed, £is} (ubere
1€).
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"' fish (wh:re npph.;nhh!)

+ ‘and Southeast River

Figi 15,

< Sn].velxnus fontinalis for North Harboiir vae:,
[4

Length frequency distributions and. overall’ mean
lengths for Salvelinus; fontinalis ‘for samples =
taken’ in 5alt vater in Northeast Arm and'Southeas

. Arn, Placentia. ' C = sexés conbined plus uns'exzd A e

Length £requency’ dun_nhut)_ons nd ‘overall mean
Lengths ‘for inus fontinalis spawners for
North Harbour River s M.B.; Come ‘By, Chance, River, .

Length' frequency distributions .and ovérall mean -
 Lengths, for' Salmey tiuttal for-outvard and  invard

* riins ‘on Nort} 1.8

conbined plus

Lengt FiAeny diatatbutionis 4id avical
~‘lengths for Salmo’ trutta for Northeast Arm, Placentia
and  Colitiet Harhour and River. .C.= sexes:combined
plus unisexed: £ish- (ubie, applicable).

 Legth “fraquency dxsmbngwn and ‘dverall méan;

hngth or-Salmo. trutts male ‘and £émale spawners.
Sanple is Comprised of specimens £rom all sreas
and yeats combmed

Age composltxon in.téims of the. xmoln’ (ohr.unzd]
and, post-smolt (inward) portion ofeach whole
:sample and ‘$molt and post-smolt combined for.

" Béaver River Rive:
 sexes " Gonbiaied pm unsexed Fish Gotere lpplxnlble)

Age ubmposltxon in terms,‘of the Smolt/ps

for Northeast River. (smolt); Come By Chance River,
North Harbour Iuv:r, P.B.; Northeast Am, pucentn
and ' lacenti 8.0

ombxncd Plus unsexed £ish (where

Age t4o of Salvelinus fontinalis spawners - S
in térms of parr, post-smolt and total age for S
“North'Harbour River, S.M.B.; Come’ By Chance. River s
and ‘Southeast Iuvex

78

Age’ Compo:itivn in’ terms of; the smlr_ (ouw rd)
and-type 1’ and type unkdown'post-smolt’ (inward
‘ migrants and specimens, captured in ‘the sea in N b i
smolt year) portion.of each whole sample for'Salma. b -:. . |
trutu or North Harbour River; §.M.B.; Northeast -
Arn, Pl . andColinet Harbour and: River. . C

sexes” cmlhinerl pLus, unsexed” £ish ‘(vliere. app 1c.nh1e)‘

v
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% river. Accordlng R (mo), “the ﬂndlngu ot Hilrler haye Iten

e ~mrkonucﬂan’

The brook trout (suvel(nus fon:mnuu (m:cnxu 1815)) is

«_M to tnpular o m brown trout. (S-lna trutta

f(euhwl:n fotw ef‘hrnok :rout fa! Hoser Hlver, Nov& Scotia aml

nm:luded thqt :he two.. onult\lta a ul\\gla tlxvnull i ullit far let

. excended to Xm:],ude m populutlnns of BiboK u—ou:. The' £ huater and”

anaizenos fornu of ths br trout ‘were once c ed by, cu—nm

lur.hori:lea to constitire’ sepuute lpecles (Teeunvas '1953); Imvevez,

hn:h aré ‘noi recegﬂized u a single apectes (scott aad Crossmaii 1966'

lthrimon nnd Hnrshsll 1968 Phneler 1969; C;mpbul]. 1977).

: sgogn trout aced ‘fnto insulaf | ad vere

g Bedetsh nnd ted: of. the .' s forn (mnnly :he

sirle of ;the Burin Péeninsila: Andreu- 1965)‘ ln Tecent yeuru, there

brnok trout it xunnlng wateri. Acwrding to Nym-n (1970),




occyring on the Avulun Peninsila Intagral to“an understlnding of the .

- inpdcl: oE colonlzing hrewn ‘trout on nnadrommu pnpular_luns brook traut

1.‘ Neufom.\dlnnd ia-a knbvleﬂge of the life Muto:y azutegy of eu:h

,speciel, Anmeﬂdng vhlch hu beén. denlt with'only v.guely in thepast

- (see. below) Tl\i! 1nv&s:lgnl’.lon there‘for uddreslu the follovlng

5 1n the ucem:nre Enr Bruuh vm:en? 7

the. orlgh\ ot e _' d bmm trogt and

if 8o glven fu'ndmnentnl dtftcrenca o cunm between ki

B iactnl‘ npetl:ing to :h= detrirun! uf brnok, trnut in ’Haterford Rinr,

‘st Jehn'

‘Léat and. Dny (197‘{) woted lncren

‘m the ruabers, of

- .ln.ldrallmls m:o\m tmuc cnncnnltant vir.h a decu.se in the \mharg of -

anadronous “brook: Erout: for. North Hgtbour. River. st.. Mury s Bay. Thel

preseit n:ndy exnmh\eu t

uituutian 1n the mntex\: of dlffereﬂtlni ;




ungung moruncy for :Imc rlvu a8 vull as in relation to mgler

ptefeunce, nngling regul-tiolu and’ pnsllhh resgurce compeuuan.

uith Latfon

iar propet xunlgmnt “of these'stocks:




LITERATURE REVIE 5

e hlology of m Fristaver Forn of the brook trout, in’ uuulnr
Newio\mdlaml has been ﬂealt within’varying detail by several authiors i % o

_ (Frost 1940. Scutt .and Crossman 19614, Wiseman 1969 1970‘ !971, 1972

i 19733 he 1971. igeman and Whelan 197h Dalley, 1975 Whelzn al d

Visénan 1975}, 19775 Morry ind Cole .\977) By, comparisen, the nndmmmm, .

., form; has received! much-less-attention. ‘Kaowledge of n;nvemem_ between”

fresh. and-salt vater. ‘for Little Codroy: River (Hun'a.y“wbs) and jlnktn ?

. Hatbour River; St. xmy s, Bny (Lanr and l]ay 1977) lus beén” obtaumd in

connectmn thh decaxled studles of Dr.hez salmomd spet 1es, nnmel

Atlantic: sahnon (Snlmo

.llxr I.mnaeus 1755] £or the fpmer nver nnd

i ‘p.mk salnon (ncorhynchus- go buscha (Walbaum) 1072) for the ‘Lattér,

[R5 Scnn. ml Crnumn (196L) esapined aspects of the lifa h_)sr_ory and’

% hxology of* anadtnnous bruok\tzuut (xom levurn Brnok charhl].y Bay and

thtle Chdtoy R)ver a8; dig Vlseman (1969) for. Indun Rtver,

both thel& studies. suffe:ed f m exttemely small’ s

4
Aspeccs of Lhe ‘biology of the fxeshuater form of brnwn mu: n

Lée (1971) wlmm (1971

19725 1973) .md Wlsenan and Whelan (1974)

unsuccusfnl ar.:empr. was made between 1958 md 1966 to-establigh’ a
i of pink ‘sainon on North Harboir River,”S:M.B. by, l’.ransylunts of ayed
975) # 5

i Aaggs from British Columhu (I.e.u




- s STUDY AREA
Fig. 1 shows the general area studied in the context of insular
Newfoundland and the various river systems in relation to Placentis and

- St. Mary's Bays. Each system is shown in greater detail in Figs. 2°7.

In keeping with the objectives outlined above, these rivers were chosen’

for the following reasons: (1) the of

of bzéux trout and brovn trout,. (2) comparison of the two contrasting

envxx‘onmentl re&rred to, Ahov: was penxble (see below) lnﬂ (3) in urdn

‘to -d=q tely Aocument the life hiltory and bx,nogy of ench ly:cuu, i

'naily rivers as bosnible: ' Besver River

shosen becn sg it was the; 1e-n. explqitad

“Physical and Chémical Conditions’ \ et L
Detailed data for cach system on the geomorpholopical characteristics

of drainagebasin, . physical charactiristics of river.chesnel,; water

“angler lity, “etc. can be

found in Porter et al. (1974). Temperature, vater level and water

for several -« years for Notth Harbour River,
s .5, are’ nnunble in uu and n-y (1977). " North Harbéur River, . -

S.M.B. differs from the other rivers by a relativé lack of standing . *

vater habitat  (Lakes and Ponds) accessible to n;nnnl salmonids.

lees on Ca act vaer I’.n.lmury are Ilplt.reln £ros an impassible hlll,

,f_he oner uA Saddle’ Brook is atithe end of an mumltunn strean and
‘ thune on ’}Cnllinl Bropk are periodically.inaccessible due to banvar am-

There are enly three ite!ly accessible llkzl, all ‘of vhich are




Figi 1. lllp .hmng the studyarea in the context of insular Newfoundland
: d each system in-relation to Placentia and St. Mary's Bays.
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“Fig. 2.

: . ‘Detailed nip of North Harbojic nmr. St. Mary

5 Bny showing .
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" they are located in the headvaters of the various tributaries results -
1in part in very unstable flow conditions. »The‘m'of/fl:edln' and
low water conditions occur to a -u:hzgmur extent on this river thanm
the -others ltl‘lﬂl!A.

Very.little published information exists on the physical and
chesizal. conditions in. the open vaters df Placentis-Bay and St. Mary's
Bay or ‘thefr inlets:and e‘-mue.; Naidu and Caht1l (1978) ;trulied

€ depths of 3.0 and 6.0 in

mean daily temparuuu- in, Enrden Cnvc

' ounmer_aad 21.0 and 240w m wum) and Litele Bay (4.5 and 15,0 m tn.

* gummer; 16.5 and 27.0 m' i “tnter) tn Placentia Bay buwe-u March 1976
and March 1977, ‘In Gntde: Cove, ‘the maximom temperature at 3.0-m
occurred 1in September (16.2°C) and at 6.0 m in‘August (15.8°C);
minimm temperatures occurred in February (1.8°C at 21.0 o and 0.4°C at
26.0 m). In Little Bay, maximum temperatures occurred in September
(15.1°C at 4.5 m and 14.1°Cat 15.0 m) and minikum temperatures in
February (0.0°C at 16.5 m snd '~1.7°C at 27.0 m). - Also in Placentis

" Bay, Bruce et al. (1981) atudted temperature and salinity in Northeast

" and Arss, (the to

Rivei and Southeast River fn the present study) from June' to

October 1979. They studied four stations (at 1 m intervals from
surface to bottoa) 1n each Arm (extending longitudinally fron the
ucin;:y of the river to, the mouth of the estuary) . 'l.'here 'w‘.u no
defintte thernal u'nu.uc-.mn in etther, Arm. * Surface temperature in
Northeast Ar ranged from 20.0 (August 6) to 9.2°C (ctober 15) “hile
1a Southeast Arm, the range vas from 19.8 (August 7) to 8.8°C

(Octaber 16). . Botton temperature ranged from'19.8 (depth of 17.0 m) to




11.0°C (26.0 =) on August 6 and October 1 respectively in Northeast
Ara. In Southeast Arm, the highest bottom temperature occurred on
August 7 (18.8°C at 6.0 m) and the lowest on October 16 (10.6°C at
6.0 m). Thare vere no defiatte haloclines présent in Nottheast Arm

of 25.0 "/m fron surface

during June and July (salinity was i exci
'to bottom; Erom Au;u-( to uc:ober. h-luunu began for ‘most plzz g *

m sutface and extended donvard to upv!oxi‘ltlly 2.0m (n_lnlt.iu

below mg llncllnel re <250 °/no) In Southeast ' ArI, mmunu

L were fuund at the skatiia 1 osest to the river in ook sad 3uly b ot .

the remaining. ich developed same in Aughst-betober.  Agdls

they extended from the surface to arcund 2.0'm and salinitiés below
this were in excess of 25.0 /oo for ell stations.’ Surfade salinity in

Northéast Arm ranged from 1.9 (station nearest river mouth) to -

29.5 °/oo while {n Southeast Arm the range was from 0.0 (station
nearest river mouth) to 28.2 °/oo.

;rupx.-.n and Pleaing (1965) reported ‘a temperature of ~1.°C
extending from the surface to the bottoa (150 m) in the aiddle of
St. Maty's Bay 4n February, 1957 - Lesr and Day (1977) examined -mean
monthly surface temperatures from April to October at the fnn.ﬂ: of
North Harbour estuary, St. H-ry s Bay from 1960 to 1974. _Por any given
year, lowest surface tesperatures occurred in April (2. 96-3: 84°C) vnu. .
the highest occurred {n m-gnu (11.17-16.44°C)+ Botton mean monthly

pecitied) _'

temperatures (depth n re studied from May to October .

(1960-1969); lowest tures iy May (0.02-2,50°C) snd >

highest in September (u._Ao-u.s'c). During the 'pnl:ﬂl study, a
surface ‘salintty'of 22.5 °/oo and & botton salinity of 24.0 °/oo (depth
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of 2.0 m) were recorded approximately 1.5 km from the mouth-of North
Harbour River, S.M.B. in North Harbour Pond on September 21, 1976.
During winter, estuaries in both bays can become ice-covered for

varying' periods.

Fish Speciés Present ¢

:Brook trout, Atlantic snlmun snd thteeiplne stickleback

(Gnsterouteul lculentlu Limuznl, 1755) ‘are’ present ia All nyuem

B(’.ndled whlle bro\m ttout ire found 1a four of them (North” HA:hout .

River, 5.M.B.; Cnlin!t River,: Nurr.henl ‘River, dnd Gond By’Chance.

11y the présert

study include rainbow smelt (Osmerus mordsx (Mitchill, 1815)) - North

Harbour Rivef,.S.M.B:} Southeast River, Northeast and Southeast Arms

of Placentia, Colinet River, Colinet Harbour and Come By Chance River

and Ametican eel (Afiguilla rostrata (Le Sueur, 1817)) - North Harbour

River, S.M.B Southeuu’.‘ River, Béaver River, Northeast River and Come

‘By Chance River. thjecz to verification, speciméns. of what appear to

be -anadromous Arctic chige (Salvellnua alpinus (Linngeus, 1758)), were

 taken 4n Noftheast River." Additlonal’ species for. these rivers teportcd

.by Porter et al. (197"«) include alewife (Alosa gseudnhﬂ‘&mu (Hxlsun.

Xﬂll)) for North Harbour River, S.M.B. and blacknpo[ted stickleback

(Gasterosteus wheatlandi Putnam, 1867) and (omsplne nticklubnck

4Age1:e- guadracus (Hiv;chtu 1815)) for Come By Chence River. Alewife
vere taken i Northesst Afm, Placentia and Colinet Harbout 1n “the,

present study. .
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" Lear (1975) lists the following marine species. in descending order
of abundance as occurring in North Harbour ‘estuary, St. Mary's:Bay:
cunner (Tautogolabrus adspersus: (Walbaum, 17‘91));.A'tlunt1: herring
(Clupea harengus Linnaeus, 1758); winter flounder (Pleudugle;xronactu

anericanus (albaum,. 1792)); shor:—hnrn nculpin (yorocephialus scorpius

(Linnneuu, 1758)), Atlantle cod . (Gndlls mozhuA Li.nmeus, 1758), :hamy

t-Afmé , Placentia) g uticklehlck and raln\)w smelt

- waxd el 40 wiF wituieidi T ibe firenpnt: dtudy." \-Splwning capelin

(Hluotua villosus - (Hlﬂler, 1977)) and herring were euounl’.eud in the

" apring. : '




*HATERIALS ‘AYD METHODS
Station locations sad the type of gear used at each are shova in
Figs. 2-7. Sempling periods, mmber of specincas captired per periud
and number of gear units are prelented in Table 1. B % '
Lake fyke traps (live traps) were constructed of knitted nylon mesh ,

~3em uzetcbcd) The leader (30.5m !on; and 1:8 m deep) and_two

* wings (elth 9.1m long and 187 daep) were attached té"a main sgusre

Ebllnw:d by faur lulle! Frame; (exch 0.6 m).and

fnme .2 n) which

Ta mxun. cod end, I mm, _um Leader | iyn tied. ind set off perpendicular

to the lhon depth ni vater varied betveen 1and 3 m) Wh:n set. in s’

river, the body of the mp vas puua 04 pool of ‘siitable ﬂepch unn

ch uu tied to Lhe corresponding Fiver bank; a0 Jasendeaito the

3 . iubst:lt.e with hnvy rocks ‘placed. side by ua 7 'nm arnnge-ent §

‘completely bared off:the river, When the chashél width vas greater

;g -~ than 'couid be spanned by the wings, the leader vas fastened to the.side

. of. thé mili friee snd ‘tied to dos‘back 20d hr opposiag wing (sometimes

with an added ‘exteasion.of the sase umul and mesh nu) tied to the
other (Fig.. 8). The' trap ent,nnl:e faced upstream or am:m- dependu.
on-the diréction of trout novesent.

Tvo gangs of mnol’ﬂx—uﬂ. nylon iLldets vere used k&= 3-pme1 and,

one 5-pnu1) ‘lnd!.vidual panzls (115 8 m"long and 1.

= déep) comsisted

g L ofa sln.h ‘nish stse and verd- arcanged o a series from :nllest to.

‘largest esh ‘size as follows:™ 3.8, 5.1.and 7.6 cit for the, 3-;.“1 #ng

with tuo “addigonal p.neh 0£:10:2 and 15.2.ca comprising the, 5-p nel

(hom_ -n} were tied to t,hz shore and sét off perpemhcullr

. with the ‘smsllest mesh innernost.  Depth of vater in'wilch the outer

set varied betveen 5 and 10 m.




Table 1. Sampling g

4 ; ‘
I Ares Date Set " Date Removed . W Sanpling Gear
Salvelins fontinalis - > %
North fir. R, 5.M.3. L Fast ; - d
Sutinra way'10 vy is, 106 Ejke Trep
Ty 17 ey o 27 Take  Fyke Trop
ulys 6, 1076 Take Fyke Trap
e Jo'Ls Frag Take Fyke.Trab
TR 233 Take ryxe Teap:
o U R
Choyi 3, 176 L ‘56" Flectromhooker
g2 May 31) 197177 471 . Lake Fyke Trep
Fay8 LSl 1971, 878 i Laka Fiyke Trp
PTG SO I o o e
Shne o q...’,' T e s e rrza e u. s 3
_3uly. R CRRS e
; m 122, 1976 180 Heeerosron X
ek June 16, 1976 107" ‘Lake E;
aya Tona 19,3979 357 ake Foke meap ;
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Samples from spawning aress were taken with a backframe mounted
Saith-Root Type V electroshocker powered by a 12 volt snowsobile
battery.

Prior to release, all specimens of each species taken in live
traps during outward and inward -&mn_n foare. markd, ¥ith slttier o

_ nusbered Carlin. tag (North Harbour River, S.M.B.; 1976) or a fin

clipplig-code’ (adipose and left pelvic for sm.'nm'u River, ‘adipose

North Hatbour uv.r, SMUBL(1977): and

right 'p‘elvl‘c £or 'unn'r 4

dipose dnd ta for, nmhmc nuv.:) a lu;gelnd {n Bverhart

(1575) Leng:h m-mun:. (lnd ».m-z m the - case of Nurth H.-rbour :

RXver, 8.1 H.‘l. in 1976) and; scale wn:plu were uluo l-lun at [Ml un.

‘Carlin tag attachuent followed Saunders (1968). n.nn. operations and

o -emz vere on £lsh with M5-222.
A percentege of each ron (naxtsua of epproximately 100 fish) vas killed

& vinkia gree  the sampling perfod in order to deterine sex ratfo,

matirity and gt contents:
* Fork leagths were taken to-the mearest m \A w1ghts (ustng .
“ model 700 Ohlﬂl n'inle Mll b-llue) to th nearest 0.1 gm. sar.rlﬂced
specinens vere generally processed in the f1e1d but when this was not
possible, they vere deep Erozen (m per polyethylens b-g) “tor” périoas
up to 6 sonths.. Guts (from the lower esophagus to c_l\:l anus) and- gonads
 ere preserved in 107 fornalin. LE e )

ve!e.b‘lled on

Haturtty fatiogs for fmuxe. 9f Both spect
o Vlldykov (uss) This

taation, of ;onn!-

Laens. reaching stage 2 will deftatiely spava 14

"/the £all. This wag used as the basis for classification of speciuens.

taken fn'{nvard rims and in the sea from July onward ss either’ mature

or ‘izmature. -Males were Tated.ds {msature, ripening or spent; .




dccording to criteria in Lee (1971) aid Bagenal and Braus (1970).
Evidence of previous spawnings for females was based on gonad
exaninatiow- following Lee (1971). Because of atresia (Vladykov 1956),
* only ‘spevimens at ‘stage 4 or 5 were selected for. fecundity
deterninations.. Egg emm:tltlul‘m were. made by direct Count. Since - the,
majazlr.y of hrook trout females vere taked on the epnmiug xrwndl, a

lnrge nunber vere p.un:lnuy pent nnd henue cmlld fiot. be used io( egs

_ counts: uou of: the broun trout: E:ulu used for funndi.ty were: taken

fron’ apavning ‘areas:  Low n\mburl of suitable’ females' of each specte

frdn @ ‘glven”area nécessitated :omuning ata. A ac.uer plot. of egg

numhe( on Ecrk 1e||gt:h for edeh lpecien vas. non-linear. Leng:h-

Felat ¢ ) were therefore

 detératned. according ‘to thle formla

S el

(where F = égg number, L = fork length'in mm and.a and b are constants) |

of | i cally a med F and L. values (n\e

by Itnear
1ogarithatc form’ of the langl.h fecundity relar.imuhlp i log1oF =

1°z1of-).

logjoa ¥

Length-velght “relationships. (welghted tonm) were

. “according to-the’ formula.

Wb
(where W = welght in gu, L = fork length in mm and a and b are

constants). by-11aear regression of logarithmically’ transformed W .and L’

'vuuu’(xhe" 2 form of the length-velgh 18
losmw = logioa ¥ b Toggol) . ‘
Both pactes-vere aged using dcales ‘taken fnu an area slightly’
 above' the lateral line hetveen the dorul and-adtpose £1ts.
" of 10 scales; £rom each upel:hun were mounted -between two microscope

A minimm




slides (taped together at-the ends) aud read using a Bausch and .Loub

* tri-Simplex mieropréjector (x 43).° ‘Life history interpretations based

on-scalés (namely freshwater life virsis sea life and spawning history) -
E fouowed ‘eriterta in Hoir (1940) for brook trout and Dah1 (1910), Nall

i (1930), Jurvi and Henates (1936). a a .mm (1940) for biown. trouts’

Repusencauve scales showmg the vurious unes fo: ench -pecxea are .

“shown -4 mA 9.

Temlnolngy used fot ‘the

rioys. Hfe stages of brown, trout ‘wn

N ;m;: presented 1n ‘Allan. nnd littex‘ (1977

stages and gives the corresponding nmu.m ‘adopted ‘1n’the pregeits

. . dtudy. Amodification Ln:mducad in the. pruen: anenigntmn vas thn:

"Jldi\fid\.llll rer.\lrnlng to freshwater 1n the luolt yur were dalignaterl

a8 type'1 pbsl: molt while the pou—smolr. stage deuu‘lhed at.the end of
the £175E sea*winter vas mferred £6"ag’ I’.ype 0 For lpet’.im!nl éaptired-

i m sea fron vay. :hrongh November in the. year ot anwlt mlgntion 1 vas

' noE, ponme o aschrtaln -m type. of poll’.—nmol: tiay were muma o

They veru thnefcre referred toas. pon:—nmo 3 (\:y \mknmm)

> rook. trout (m later) do not pmm & type 2ipost-amolt stage-

K Intllviduall of this apul:le_s return to f:uhw-tar vlthln 4 fe'-l mntm

m\e:mr ‘they are golg to sea for ‘the’ itiret tine or msking repeated L

* trips. - The; terns and notatiois: dx Table 2 Vete .ppued with thu hnl:

difference’1n_nind. . The tern pnl:—alwlt was used Hithuu: ai uconmnyxng

.type I \x type 2 duignlhion. "The notation 2. 1+ 25 z*, etes does not

refer to suceessive wintess speat in- the

ea as u Lheuef brows ¢

'mm:, 1t rls taken {natead"to’mean’ that‘oiié of & given whole; ye-t, a

time is spent in the s

‘ertatn anount

renatiider -










acwrony ot
: £+ (esEarTRoun)
i ()" 0-sea-utnier

ea-winter

AL . o), 20
()23, (atcl)
Csed vinver

(@) Previous
.. spavner

Fully silvered juvenile migratory trost

Stage £rom dopartire from river aé smolt

Erithuator in the toolt Aisration yem
indicated by wide anmulas formation (type 2)..

ALL £igh aféer the post-smolt stagé

TR akich box cevemet £ eratbuetar S
az of dta. saole migration

1 vinter at.sea

slsh uhicp has retured to sreshiater .n e
2,3, (ot6:) vinters

Fish vncn s
elther

Stier1ler .m e
Spent. or spavned-gut migr
) unchy Faventey into-salt ¥ mex o
_(b) which shows Te-grovth on

pamed on pm,m- occation():
ey bt

“Mumber to the left of the decimal denotel




)
being spent in freshvater. A number of specisens of each species
life al ‘ing with ses MMfe. If, for imstance,
1 a fish spent its First two years in freshwater, its third yesr in the .
sea and its fourth year in freshwater, the notation would read 2.1.1%. \
s Scale length measurements were made with the aid of the above

mentioned microprojector.. The distance from the center of :the focus to
thé_approxinate uzd-pcm of the nnterlor margla of the ‘scale (lnterior

cifle Yadius) vas basiuted o the nearsst 0.5 mn.' Body lengeh

length relationships were fon-linear for both species; also, fn most
. cases, the scatter increased as’the length of fish increased. In order

to the ) and more eyply distribute the

scatter, the formula of Hmul:yrsky 1n Tesch (1970) vas employed,
nazely
I ‘ log il = Togos + b logacl,
where Lf = fork length in'mm, l! = projected scale length and a and b‘
" are constants. Fish leagth was back-caleulated by averaging scale
Lengths: for each year of 1ife (Van Oosten, 1953; Wisezan 1969; Tesch
1970) and ‘applylng the sbove equation.
Growth was analysed in terms of absolute and relative grovth

(Ricker 1975) mleyln‘ lel‘gch at [lu u! capture (empirical) and back~

e (1.e: no

cnlculallan data. Grawth was exvulnd ln terms of ‘total

‘afstinction bemnn freshvater and salt water) and for freshvater and

--1: water separately. -
imen possible,. statistical comparisons yere made betv:en areas
‘for'a given time period and between time pérlods for a given area for

S i . 7 mean léngth at capture, mean smolt age and slopes (b) and intercepts

(a) of the weighted length-weight and body leigth-scale length -




regressions. The t test was used when two means were involved and one

, way analysis of variance for greater than two. The t test was also
uged for differences between two slopes or intercepts and aralysis of

covarianu for greater than two. In the event that a ﬂgniﬁcn\t ¥

valu! was fnund in elthe: l\ulynls of variance or covll‘lanc:, the
Ne\man Kenls mlliple range test was uud to detemll\e where the

All stnf_iaticul analyaes follnwed Zar” (1976). In.

“differences wete .

tnbles to Enllw, one () two (**) lor- thiree (¥} asterisks

cotreepcnding to'a uum:tcal ‘teet valise denotes llgnificanne st
P<0.05, P, 01, and P <0.001 respecuuly, NS means the test is noc
significant @0 05>. ek ,

Annual survival rate between agé groups vas determined “according "

to.the. formula:

in Ricker (1975) where § is the estimate of the survival rate from
age t to t+1; N = number of fish.
Méan aniual survival rate (of all age groups) vas calculated .

according to.Jackson's formuld In Ricker (1958), namely :

Np# Ny+ N+

5=
Ny + N+ N3+

where § = mean annual survival, ahd N = nusber. of fish in-each group.




RESULTS
Movements and Marking Studies
Salvelinus fontinalis

Outward movenents occurred duridfgthe spring. For reasons to be

discussed later, it is assumed that the major part of ‘the runs for 1976

and 1977 il Noxth Harbour Rivex, S.M.B. ad, already. gone to ges prior.to
comencement of sampling (May 10 and April’ 13 respectively). Geax

emplacement on’ Soitheast River, (April ‘18) and‘Beaver River. (April 23)

_ preceeded any substantisl moveméit. A few specinéns were -encountered

daily until around.mid-May, but from that point-on, nusbers: rose. stead

to a'maximum of 86 on May 26 for Southeist River and 92 on May 27 for

Beaver River. Opening of the angling season and vandalisw forced gear

removal before the extent of these runs could be assessed. A subsequent,

* set of fyke traps in Connaughtmans Pond on Southeast River revealed very

few sea-tzout present ar:ez the first week in June. Laké sets, however,’
give little information as to the direction of -ovemgnt and this is an

important corsideration with respect to Northedst River. The' movemeat

here vas .assumed to be outvard based on the time of year and the direction

of movement in the other rivers. Outward rums for Come By Chance River
in 1971, and 1972 (couating feice dsta) ‘are pre eated i Fig. 10 These
rund lasted ‘from carly May to late June with total’ counts of 3,355 and
2,35 fox 1971 aid 1972 zeup::txvely.. Greitest movement. for. both years
occurred more or less ‘duriog the lust, two weeks it May (the - pezk was
May 13 in'1971 and tay 1912 1972).

Thiard novemenu were obsérved in July. Extremely low water leyels

and Kigh temperatures on North Harbour River, S.M:B. during the first

half of July in both 1976 and 1977 may have caused many to reimin at sea




) i
E Fig. 10. Daily counts.of outward migrants on Come By Chance River in
ok . 1971 and 1972 and invard migranté on Beaver River in 1977
(Salvelinus fontinalis).
; £ 8
w .
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and avait more favorable conditions. In 1976, this perfod ended abruptly
when heavy rain and flooding washed away the trap causing sampling to end

pressturely. In 1977, sisilar flooding did not dislodge the gear;

hovevar, water broke over the leader and wing for ‘several days. probably
allowing many fish to escipe. “Thé onlyinward movemeat sampled intdct in

1977 vas ‘that of Beaver River (Fig. 10). A-total of 579 fish were counted

As can be

© WitH the pesk occirring on July 27 5 in Table: I, Brook.

i trout were present in Northeast and S at Aras .of t1a. during

spring, sumier and fall. They vere present, in ho:h Arms before .,

-!-mm&mi i be;An én ’ llivlr., Northeast River- - -

i . and'Beaver River, tn 1977., No sanplisg vis done durln. the' winter' month

however, "Fedéral 1 fvation and 1in the ¥
area report flsh belng caught through the fce. in Southeast Arm in mid-.
swinter. -

S Of ‘the 304 £ish tagged on North Harbour River, S..5. during the

ml:\iard ‘movement 1in 1976, 53 (17.43%): were lnglkd from May 24 (opening of

angling season). through. the month of Junl- Most of these were ukzn
during :he first week of angling below hud of tide; .16 (5. 261) were

 Feciptured ‘dartng the dmward Tun 10 sampling ‘gear. * Out of 364 tagged

during the invard run fn 1976, llb‘(:ﬂ 321) vere uuhd in’pools upriver .

fros the potat Of release dutlng the last two  visks of July. Some, taged

"L, fieh from the 1976 tiward sovement vere recovered tn saspling gear in 1977

(31 lhn outward Nn and'6 111 ‘the lnﬂl‘rd l'\ln), 6. t-coverlea

-

_anglers (4 during iha Lavard run o 1977 and 2 in Soldters Pond tn the

vtntur of 1979) and 2 were uu;h: taa herrlnx et ‘1n adjaceat Collnet

lhﬂwur in Jllu 1978, . Na u:overleu \?ete made from the o\ltv-l'd t\m of

1976 subsequent - to m.y of that year. Téo lpe:lum (9. 511) out of 21

3 mmlu n-md f£1sh on North Klrbour nvu, “S.MiB. n 1977 were . g 2

recaptured in the lwward rva of that year (sampling ")




‘Recoveries of fin clipped fish on Southedst River and Beaver River
revealed some straying between these twd tributaries. A single specimen

from Southeast River was recovered in. sampling gear on Beaver River and

Vice versa; 3 fish bearing the Beaver River ‘code were angled in

September ‘1977 “in o pond on Seuthesst Rivet. ' Recovery rite duung the

inwxrd riin ‘in, 1977 of ‘£1sh narked Xn the outward run on Beav:r River was

18.38% (68 ont nf 370), nu\'u: of ‘the’ ﬂutgaing 156 marked fuh on ! Snur_hanst

‘River vere recqtured it ‘wpling eax on that river wHich muy Fayoibeen

due, to' the uucimy small inward m.p1e tnken. "None of thé v

fuh from Nnrtheast R),vez, Suut)wnst R1ver and’ Bea('er vaer Here uken

in sampling geax. in Northeast. and Southesst: Arms.

The sojourn at sea for an'.h Harbsus River, S.M.B. fish as determined
by tagging lasted from 47 to 65 days. For Beaver River, the first
returis. of fish clipped fron May 21 to May 30 began to.appear on July 12

and continued until August 1.

Salmo tiutta, - : ‘ :10° g A
Outwaxd, and 1wlrd mnvzm:nt.s of brown tmut DCCutted s)m\[ll:unebusly
with brook trout in both yeats of sampling on Notth Hasbour River,
SaME, Whéreas no brook trout were taken sfter Ty, brown_trout vere
still runoing inward when sampling eiu‘led in Séptéember of 1976 and August
of 1977.. A s;.hst.‘n’,.hy larger number of sp:éimens were encountered in
July of 1977 t&nmpnzd‘wi'.‘h 1976;‘ no uaﬁpli‘ng Was' dome_in Augist of the
Jatter year. 3 . :
" Brown tiout uQ_u et i Torhagst hew, Placentia throughout
‘most of the jear (viateT ot sampled).  Ouly a single specinet was-+

:apmea in aljoiniag § Southeast Am ad that was ‘on uly 15 1976.. The.




species vas encountered in Colinet Habour in spring and summer (thé only =
‘times sampled).
A total of 101 autward soving beoin trout ‘were tagged and relessed

at the sdite-t1de as brnok trout onl Hnrr.h Harbour River, $.M/B. in 1976.

aigled dlltlng the, outward migration’

In' oatrait -to htock naut. none, vere

pertod:; st ged um <X 94%) "were ucoveud k. npun, gm in the

inward rin, of 1976 ol L ungled fn Saptaiberof thlt mr Durltlon :

at sed as determined f:om the few- tags Fecoréred ranged: fron 54 to i

days. o cagged fish vere recaptured luhsequent o 1976.

" size cmo'n:m )

Sevelinus fontinalis

Léngth frequency distributions and corresponding overall mean
lengths for sexes separate and the combined category (which also includes
unsexéd fish) ate shovn in Tigg 11-14 and Appendix la-k. nxstgxhuixans-

were essentially unimodal positively skewed. . Oyerall mean length of |

7 .
tnward runs.was gredter than that of correspgiding /m-:wud Tiris and . modes,

WeEa ShiTeR e te: the - Tight -for  the ‘former: ﬁodu fot salés and .
Y fennian Boed e Sete e noteaiushtil, ootalEhents nm were
some significant differences tn Searti ies, length bétiveen nales and
females (Appendix la—k.).; spauning Eemales were larger than spav fiig nales:

on Southesgt River while the reverse vas trus for Cone by Chlnca Hiver -

and males were slso ln‘ggt during the an.rd run m 1977-on the ‘larter

rlve'r- 0 "the outward runs sampled; Belvel‘ llve: had the hlzhest overall:

aean léngth while Nottheast River '(1376): and North Harbour xxvu, 5.

(1975) vere’ onevhat slailar aad lowest: Béaver River had ‘the highest °

“nean length, during the fnward run as well followed by Southeast.




T Fgome Fig. 1l. Length £ cy datiittions ssd ovenll mes lengths for
; . Sa

Tequend :
[ P, = P mhmu lonr.mm “for outward :nd imrd runs on North /)
[ . vy [B., Beaver River and Southeast River. -C =

- : “sexes cw{nd plus udsexed £ish (whexe spplicable). .
| ; : '
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_ Come By Chance River and Southeast River.

th frequency distributions and overall mean.lengths for
Salvelinis fontinalis spawners for North Harbour River, S.M.B.,




‘North Hr. Riv, S. MB (1976)
A ) e b 404 DQN 16 X180.3 S.E.-74
L I B mon-as e sEs62

Come By- Chance RIV (1976) . (A
DONeeo Xrgn sEsze | e
Ne54 X-zow seas |

! ;Pei“cfentf £

Ve Southeqst Riv. (1976) s
R I DN-B9 X-zooo sewar |

U910 170 230, 290 380 -
. 429 189 -349 -309 369
S ol R L N, Fork Lengthk(mm)»




River with the remainder not being that different from each other. Of
those taken in salt vater, Southesst Am, Placentia in June, 1976 had.
the highest overall mean length.

The vange’in length in‘outvard runs, varied betvees areas. Northeast
River exhibited the smallest specimens followed in ascending order by,
North Harbour, S.M.B., Sonch;usc River and Beaver River, The s‘)‘.xa of

the. smaliest specimens during inward runs were not. that different from

; ‘those of putward runs for a given area. The imward rums-od North Harbour

lpvez, S.M.B. 4nd, to'a lesser éxteat, “the iivard run on Beaver vau

"cnnumed mote um specisens, than did :oxrnspandlng autvaxd rudsi, The
outward rin on: Northeast River in 1977 had more large fish compared with’’
that of 1976 Some of the largest. specimens in this study were ‘taken in

salt water (Southeast Arm, Placentia in June™976). : A noticeable feature

of samples ‘taken in Northeast and Southeast Arms, Placentja (and some
river samples to'a lesser extent) was that many of the sn:erve;ing
larger length classes were not represented. E » p
Vhole veight q;s:xiyu_éienn" 4and corresponding overall mean weights
for sexes separate aud the combined category are preseated in Tables 3-6,
A s‘igni.ﬁl:lnt_ difference:ia overal] mean weight was found ‘only for the
Yiduid thsn Cone B chunte RIGE KA e pradoaliatak. . Revsabiily

the same trends for means, modes and ranges described above for length

were also observed for whole veight. The situation vith rz(gect to many

of the.intervening larger class intervals not’ being represented was mich

more prominent in the weight dntn.hntxlmé. i ‘e
: g .
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Salmo trutta

Length ‘frequency distributions (Figs. 15-17 and Appendix 2a-e) were
for the most part unimodal and positively skewed (except for spawners
which had no vell-definable modes). -Mean overall length (Appendix 2a-e)

was significantly higher in favor of females for Colinet River, spawners

* and both iiward runs on North Harbour River, S.M.B.; there was no

- River for sexes separate.and the combined category while' the.revérse was %

significant difference between males and females in Northeast.Arm,
macenm. The. saine ‘observations. made_abbve’ for, bz‘ook trout with' respect
5 menas,: odes and. anies of eum:m sward’ zuhs on North Harbour

lhver, S. 11 B: apply to brown trout. Thzvlargest specimen was taken in

Colinet River.' . P

 Trends. ia whole veight aiétributions (fables 7-8). closely followed..
those of ledgth, Significant differeaces betuses males and fémales
% I iy B

occurred in the same instances as above for length.

Length-feight Relationships
Salvelirus fontinalis
The" 1og-log -régressions of veight off leogCh' for ‘all samples as vell
as within ‘sanple”compaFison of males versus females for slopes and
intercepts -are presented in Table 9. Si‘gniﬁcxnt differences betveen
males and fémales Sicuered tn7s, fév; Snstatices . for slopes while for =~ .7 ...
intercepts considerable Variation was doted. Neither sex shoved a

consistent advanug:

Stopes of invard migrants vere higher than those of outvard’ nigrants

in all cases (Appendlx ‘3a). The' dlffe(ence_s were significant for Beaver

true for Southeast River; for North Harbour River, S.M.B., differences




Length frequencydistributions 4nd overall mean lengths for.
Salmo trutta for outward and inward runs on North Harbour
River, S.M.B. C = sexes combined plus unsexed fish (where
applicable). i
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< Length fre zquzncy :tnbnnm and avenll mean e thrfnz
- Salmo trutta ﬁx Northéast Am, Placentia and Col;
ver.
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S * Fig. 17. Length frequency dintributiod §od vecill mesa length for |
4 Salso trutta male and female-spawners. Sample is crqmsed of
Specisens from all areas and years ‘conbined.
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were significant for males and combined in 1976 but for females only in

1977. Intercept values were significantly higher for the outward run on

every occasion except one (North Harbour River, S.M.B. males in 1977).
Outward sXopes and intercepts in 1977 are compared between areas in

Appendix 3b. Significant F values for slopes were ‘found fof females and

combined blit not far males. Soulheast River had lhe hxghest slope -

X \iuues ]nt.ercapt. values vere’ not’ significa 1y dxffer:nt. “The: outward-

run ‘on ‘North! Har‘buux vaer, s.M was cmpared with. that on Northeast

River in 1976 (Aypend;\x 3c);. ‘slopés were not. mmfmmy different
fo¥ sexas sepsmte .md combined wh:.le the ) xeve:se was_ trué for Lntemepts.

» Inward slopes and intercepts for 1977 are :nmparerl hgween areas in

- Bppendix 3d, Significant valnes vere fouid for slopes for sexes

separate and combined., In the case of sexes separate, although F-values

indicated significant differerices, the Neiman-Keuls'test failed to

ditesr thes, 36 any event; s‘mthe'an River vas highest and North

Harbour River, P.B. lovest.: With respect €0 copbined samples; Beaver.

River and Southeast River (not sxgmfl.cant)y dftferent) vere sl.gnxfxcantly i
h)gher than, the rénaining areas. !

¥here po:slble, outwnd and mwnxd runs were compzred between 1976

" and 1977 (Appendix 3e)- whzte siopes differed sip £1cant1y for. North'

“Harbour River, S.M.B. and Northesst River, 1977 values were highet ‘than.
those of |1976. For Coe By Chnnu: mve:, slope valués. were ‘not ngmnc.m:ly

different for the. téo' yeits. S]gmﬁcantly dxffenng xnuxcepts shoved

no trend in: favor of- either year.

Dxffe:enl samplxng ‘times -in’ Southeast Arm and Northeast Arm, Placentu <a

are. compareﬂ n Append:.x 36 .3nd “Appendix, 3t uspecnvely‘ Northeast ' and

Soitheast rms are cmp‘:ea betieen Juné 1975, ‘and Juae ms in App:ndxx Bg

X




Slope values for samples taken in June in Northeast Arm were higher than
those for May-August and September-November.
Comparing a sample taken in Northeast River in Jume 1976 with one
{ ) taken at the same fime in its estuary, Northeast Arm (Appendix 3c), »
intercepts differed significantly for femles. Slopes differed significaritly

oy (for mles and conbined (Northeast Am highest).

The Tor'To regressidis of veight of length'and thhxn simple’

S compmsun of males versus fema’les B wlopEu e iAESepte: dfe Ahova

in°lible. 10, Intercept values, vere significantly differént. betueen

males and femles on every occasion (no. consistent advantage for ‘one or
the other sei) whereis :he'm\zezse vas true for slopes.

. Comparing outvird verss invard runs on North.Harbour vaer S.M.B.

(Appendix 4a), slopu wese significantly higher in favor of thie imiaed
rund (for  the combined ‘simplé in 1976 and for fenales snd combined 1i
1977)

There vere rio stgnlﬁcant thffere)lces between :1976 and 1971 for . &

slopes in eu.hex: outward or’inward runs’ (Aypend;x Ab), ull lnurcepts

were 51gn1f1cmt1y higher in 1976 .«

Thcre were oo significint differences in slopes or mte:eepts

becueen axeas o 1977 inx sexes sepsrate il Cohiied (appendiix hc)..

i omparison bel.wegn" 5 ¢ River;"§.M.B.. (invatd xim) sand, Hnrt.henst,

o Az, Placentia in 1976 ihanlo siga; xunl dxffuences i mt.erceyts ;

for sexes. szplnte md ::mnhmed bt none for slapns (Appendlx Lh)
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Age Composition and Survival -

Salvelinus fontinalis

Age cnmpns{:ian Jdata in terns of the smul't/posc»smls portion of
cach whole sample are presented for all' except spamers: if Figs. 18-19

and Appendix hﬂjA Age - tonpont)on in terms of each’entire samp!n is

* also ‘shown in; Appendik Ta-j. HModal smolt/post-smolt age varied between

" areas and with sumph.ng txm: nnd sex for a gwen area, 'In-l’,en_nu of the

4 coitbifed category, thg T wén; modal age-was 2. *ja6t

North )[u:bour River, §. H B

n 1976 Heg'thgust }um- Ain x976 and 1977

and Northeast Am »/ Placeatia i Szptemher-l(avember, 1076); thd

s §.74.07 a8 exhﬂhr_ed by Bzaver River, ‘Southeast River and Come By

Chance River (1977)." For the rémainiig samples it was 3.%/3.0%. The
youngest smolt/pnst—molt were encnunzered on Noxth Harbour River,: '
S.M.B., North Harbour River, P.B. and Northeast River (1: /1 0 )thh
the latter having the highest percentage, - The maximum siolt/post-smolt -~
I +/1 0% (Beaver River and Soucheés'z Aem, Placentis).” The
maximin ‘total age observed vas 7%,

The (overall percentage of spacmens in n’ch whole mple beyond the
post-smolt stage making repLated tx)ps to:sea Varied with area and*
sampling tine  per given ares’ (Table 11). m:e were fever of these

* individuals in outward runs than in cvrrespom‘lxng ‘joward rias for North'

Harbour River, §,M.B. And Beaver River while the reverse was true for .
Southeast: River: on Norr.heast River, 1977 had a mglm percentage thai

1976. , Tovest percantuges* z:lanvaly speaking were found in ganples

nken i 'thé s There was 2 genenl decrease c«mponcmn-w Se in'the

numhzt o succesgive mp- to'sea.. fearly all samples: Sitatnad 1ndividuals

the percentige”




A'gé osition mum £ the —u (ouhn(d) ud pm-hon
ard) portion -of each -me “sample .and smolt and post-smolt -

. s o c«-\ma for Salvelimus * fontinalis for North Harbour. River, .-
AN el B., Beavér River and: st River. o
3 pll.u' mexed fish (ﬂete mu:.m) 7




vSgeNE

“oviv ez,

(s0ay) by

-onks .ovh

(zs1paomingY -

wows”
Snsba (9L6LPaomING)
e Fsoiinos B - RS N gt el R

[T

£5piNg
LI=NE
69-NO
uis-150d
(461 piomun

3099

Fo o aows o,
(LL6tDIDMING)

{a61'pomu)
WS NN

zNDm.
65N 6D




‘Age composition in’ terms

each. whole sample for.

River . (suolt)’, Come..By
Rortheast Arm, P!
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* was 2" for males and 3 for femiles.

Spavners consisted of parr, individuals clplnnd in freshwater in
their post-smolt year snd those making repen.ed ses sojourns. Age
composition data are'presented in terss of parr, post-smolt and total
age in Fig. 2035 well as in terms of entire samples in Appendix Ik.

The relative proportion of the above life stages varied between areas.
Parr predominated for North Harbour River, S:M.B. (64:3% of total) while
for'.Cone By Chance River. and Southeast River:it was post-ssolt [(50.4 and

1 mpmmxy), thebf ghest. proportion of specinens

" for sou_ch 2

for m.u,. it s z‘ & River andNorth Hirbous "

for"Cone By, Chance; River,  The oldest age group

for female n‘,a’ul; parr was5.* (Soitheast River for.the. formex and
Gone By Chance River for the latter).” The youngest age -of nalés and -
females: takin:4h the post-smolt year vas 2.0" (all areas). The oldest ;
female age group in this category was 4.07 (North Hitbour River; S.M.B.

and- Southieast River);. for males it vas;5.0' (Come By Chance River). In

terms of total age the youngest spaviers: encouatered vere 2’ years of

age and the oldest 5' (both sexes). The modal age for Female parr m

35 20 a2 aveis Whobes St salen’tt wps 37 Lox Southeast River, é.-’

for North Harbour River, S.M.B: and 4." for.Come B Dﬂnc: River. The

modal age for both sexes c-puu{ed in the yolt-llnlt year for Sotheast

River vas 2.0'; -for! Noith Harbour River; S:H.B. and Came By Chance

Rivet n was 3.0. The. dnmuum. age gzoup “for repen. migrants was z s 28

In: !’.ers of total age, Lh: moda ‘for feales and. mile! ‘on_North Hzrhnur

“River, S.M.B. - and-Come By Chance River was 3'; for Southeast’ River, it




?i; 20. A;e c-pasnm of Silvelinis fontinalis
purr, post-smolt and total lge for iEr_t.E
outheas

one By Chance River 2ad §

spavmers in terds of s
Harbour Kiver, S.1.5;




Parr

O QN=23
EON=27

Southeast River !
Post-smolit

ON=53
BN=43

Totaage. 5
ON-89:.
DN'QO‘

TioN-69
BN-54

Ll Re 11l
587 10°°30° 80" 1t.:3°

Age(Years) " *




l
B
I

betvzen age uoup- m mean mn\ul surivll fates in' terss of freshuater

lfe llone and - total age ate lhm in Table- 12 Vln.umn vls noted

i
Betueen. zreu.. ‘Highést snmvil was e hibited by Béaver l.ﬁ.vex ik,

tyye % posr.-mlt. stage (i e. b:yo t.he f£irst s -wintet) huwed vanmwn >

i samples (maab Just as ob erved for Brook ©

trout, there vere fever of these

in mmnrﬂ runs cqazed u.h

inward rugs (lonh uarbou: River, S.B.).. There vas a progressive.
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type
mlt (inuxd d.nnti and _specimens. captured
smolt year) mtm of each vhole sample | lnr

ea
Salno trutta for'North - Riv Northeast Arm,
a .. € ="sexes :conbined
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G e youngest ageof mxles

'u was 3 o' Lhe oldest vas8.0" for both, sexes:’ Hadal nge

type 2. poat-snmh. stage’ vas 3 2 (bm‘.h nxes) In tems f

pllls post smolt) “Marked . £ish from the out.warr] rnn: recaptn::d in the

“ 2 nwa td ‘rung,

exe, ot included,  Mean. sudlt age forfeach afes in tzms nf
mes separate and the: combm:d categnxy and ﬁchm smple o

‘meles v=r§ns £enales are. pr sel ted ia. Tible 15 l?ellules dlffeted
o
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! ‘ ‘Saspling Area % s.E. e at 5
" shour River, 5.4,
S e atar < Taeard] 138 1
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- < . .
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H 5
T 1977 (znwvare) : samres e
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& 1577 (Tmeard) ol osems. . @
. 5 < : X .
L i 5 -
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Hay-nug., 1977 o.7327m. ”
B Southesst Acm, Plac. .
June, 1975 0.3960n. %
2 June, 1976 ' w
T e;




North Harbour River, S.M.B. for sekes sepavate and combized (Appendix 5b);
for Cone By Chance River, 1976 was significantly higher than 1977 for
females. :

Mean smolt age varied with sampling time in Northeast and Southeast
Arms, Placentia (Appendix 5¢). 'Highest valués for Northeast Arm were
encountered in June 1976 (differences significant for sexes separate and

combined)., ' Lovest values occurred- in Septenber-Novenber 1976.and, the

d)fference vas sxyuflcanl in-thé caseof females. In Southeast Arm,.

" June nf 1976 vas- signifi .my mgm than Jne, 1975 for sexes separate
P -and cumhmgd. Camparxsons u:ref:lsn made hetween llo:theast Al‘lﬂ lnd
Sauthéest Arni in ane_ 1975 and June 1976 (Appendix 5dY. The -only

significant difference found was in 1975 at which time the combined

sample from Northeast Arm was highest.
S

Salmo trutta
. in 1976 and 1977 was "~

Mean smolt age for North Narbour River, 6.
deternined by cobining. the' outward and invard rins (smolt plus type 1
post=smolt). Hean smolt age for each area for. sexes separat: and ;he
coRbined category and within sample bompatisen of malts veksus, Fnaled
aré shown in Table '16. Temale mean smolt age was. significantly higher

" than that of males for Colinet with the remaining areas. showing no

difference.

Comparing Hotysen rade-Ti 1977 (Apyendlx 6a), antheast i,

the case of ‘males and cmbmed)

Placentia was highest (slgluﬁuntly 50
while North Harbour River, S.M.B.was significantly lowest for sexes
separate and combined. Mean smolt age for sexes separate and combined

in'1976 vas significantly higher than in 1977 for North Harbour River,
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S.M.B.; the reverse was true for Northeast Arm, Pln;:entlu (Appendix 6b)

The Northeast Arm, Placentia combined sample was significantly higher

than that of North Harbour River, S.M.B. 4n 1976 ('Awendix 6c)

Length Distribution of the Age Graups and.Mesn Length at. Capt\lte . T

’Sulvellnu fontinull! sk o : %

“The degree ot averlap of-.ae. ggoup " yith zéspecc to lengeh wasi:,

somevhut coulutent ftoﬂ area to area (Fig- 23)

In terms. o totnl _age,

upper -and louer um:s of the canga’ o’ hngt wera progxa.sxvuy hlgh:t

“-tlie greater the anount -of - time’ spent in the sea

14 most instances thts
ru\llr_ed in a fnirly wide Tange of . length fo: a glven :n:a]. nge (e g. the

T
range betuees d 4.*smolt and a repeat wigeans of the  sasie total age with §

two sea sojourns (z 24,

Mean length at cnpn\lu for sexes sipamu and. conbined and within
sample tomparisons of ‘males versus females for edch age. grouptor a1l

samples except spawners are, uhwn 1n Appendlx 1a-j. <“sin<e 10" the great - a% - T

mjnrity ofcases, thers

no llgnlf cnnt diff&tanu batween males lnd

L. females, these duts aré lummarlud g Aph!cnlly in tems of " the comblned

‘category (sekes comhh\ed'plus unaexed £1sh) and group

_according ‘to

outvard. runs, invard runs and specimens taken dn thé sea in-Fig. 23:.

For ‘vireudlly all'age gEoups on ‘North Hatbour River; §.M.B. 1, 1976 o neiE

;70 . and-1977 (Appendsx‘ 7a) and Suutheaut River (Appendix 7b), Liward: mesd L

length wue sign!fluntly Mgher t)wn that of nutvnrd

:hu ggpe'ml trend

. e ald nut apply to the sameextent “to-Bea

River (Appen' ix 7¢)."

Most oi the sigulficunt differ:ncee between sren 12 ‘the 1977

nuzunrd Tun vere “confined. to the umnlr. nuge (Appendlx 7d) I|| terms of

- e couuned samples, North Harbour’ Klve:, S.MB. gmolt were uguiﬂcanzly.

v '
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s 7 Fig, 23, Mean mgm at tine of captiire for. Salvelinus fontinalis'in
] L o . co-hined category (ux ;Sm d p[\u unsexed
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smaller than the remaining areas for all age groups represented. There ‘.
B T &

was mo consisteiit.trend evident for ‘any:of the remaining areas: In

1976} the Nozth.Harboir River, S.M.B. smolt run can be.compared with .=

that of Northeast River only (Appendix 7). here.as well; smolt age

groups-2. " and-3.¥ were ‘signigicantly, 'ma‘ug’r iax, the rome‘r. When the: . -

Coutiatd pui op Notth Harbour 'kiver SiHBds conpazed: betieen 1976 ha’

1977, except fcr the b angroup (conhmed), thete were'no sxgnifuant

'dlffarences hm:e.gn agc grnlq)s (A d: .7f).

‘beman 1976 and 1971 (Appandlx 78); m former. yur was sxgrufx:am.ly

: »lughex than che latter for  the 3t ﬂge aroi

‘When”the* mwa:d run‘{n. 1977 is comphred betue:n areas. (Appendlx Thyy !

3 1L xs evad;nt that whlll Nonh Harboux R].V!X‘, 8. H : was shll somewhat

‘lowgr in some mstances it d)ffezed sxgmfxcantly only: fmm ‘Soitheast

“ The ovu‘all number of sxgmf:cant differences: in'the invard run

vas ldwer tlun tnn observed, for the ouwud nm Althengh a slgmﬂcant

F -valu was observed for 3. o, ) tlxe Newman-l(enls multu)le range tést

detect where: Lhe dxffezem:es vere. - In.1976, the Nortl\ )!arhmlr

s River inward rud (post-smolt) can'be compared. to Come Ey Chance River'

 only (Appendix 7c);

. vag" highest.. Compnrmg North’ Harbour River; § between 1975 and

)fferen:'uroc:urred ‘the

11977 for the /}mmﬂ ruf, wheré significant.

;. former year vas' higmé'm,p hdix 76);" comparing thes tiro yem for

»Cnme By Charice sz (Appendlx 7g), “fish were sxgmhcantly larger 1

in 1977

Arm; . Placenti.

Diffe'rent ‘sampling. times in Northeas - Compared

:in Appendlx 7 ' In teims ‘of combined sampies;, 2.0% and 3.0" ‘specimeéns -

igust, 1977 vere significantly smaller. than the Femsining

taken’ in: Ma

vhere hgnlficant d1£fcﬁences nccurr&d the former




*Jun 1975 and June 1976 (Appu'

é 3:bup is

_occurud dn & each wof Lhe pas

5 . 3 ~—

sampling periods which -were in turn not’significantly different. ' Significant
_F values‘were obtained:for females and combined in-the 4.07 age group,

but ‘the Newnan-Keuls multiple range test failed fo detect differences

¥hen June 1975 was compared, mh mee 1976 for Sontheut A, ¥ gmtxa
(Appendix 7k) “the- only s;gmfx:-nt dlffaren:! found was' for..
where’ 1975 pxedomna'.ed

males

For' Northeé l'. Arm varst)s S thnst Arm m i

71) 2.0% and 4,
Targer for the, fo;mer

»res:ntgd in Figs 24 and Appendu IK:, The' sexes ate compared

statistically within sa Te m Appand)x ik. Sone: si nificant

Companng betuen areas (Appendu 7m) the nnly

for boux sexes éecurred in the parr stlge s i et

Salmo ‘trutta
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Fig 25, Hean umh af time of. capture. £
ombined category (sexes cdrlna_[lu
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cutuatd for nnrly~ all age Tproups. hppentix Ba‘). Sone 4 therenses vere

BTG B noted in 1577 when the 1nvard t

presen\‘.ed o Tahlc 1.} Slopes dxffezed slgmf).:antly only m Sotitheast!

River v(eutwavrd ami i ward) :md Ho:r_haast_ RlV!r (autwazd 1977) “Inte; cepts

> howed consxdenhle s

_. cnns)snnt r.und.
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test failed fo detect vhere the differences were. However, North Harbour
River, S.M.B. had the highest slope value and Northeast River the lovest;
for intercepts, North Harbour River, S.M.B. again vas highest vith '
Southeast River lowest. Comparing inward runs in 1977, no significant
differences were noted for slopes (Appendix 9¢). Females and combined
had significant F valués for intercepts;  again the Newman-Keuls test
failed to locate the-differences (North Harbour _Ri‘(e:,\m. was highest

*for ferl.ales and combined;® Sour.heastvlivex vas . lowest for females and

North Harhq.ut num, S:M.B: lowest far conbined)

Northeast - R).vet females (outward) had 2 sxgmhcantly hxgh!r slope

; than Horth Harhour Rlver s . B. in1976; the male’ intercept Value was "

’sxgnlﬁcantly hxgher far the 1auer (Appencbx 9d)..
Conparisots betveen 1976 and 1977 for outwaid and invard runs are"\

shown is Appehdix Se. Slopes differed .significantly on oté ocession -

only (putward females on North Harbour River, S.M.B.). ' Intercepts were
significantly different in nearly all casés. ;
X significant ¥ value was Found for male.slopes (Sepiember-Noveatier. 1976
" vas significantly higher than the remainder which were inturn met '

different from.each other) compared between sampling.dates in-Northeast

Arm,.Placentia (Appendix 9f); for cepts; di i (not. detec’ted

by the Newman-Keuls test) were sxgn)hcant for females and comhlned

(June' 1975 highest-and September—){w:mber 1976 lowcs'. in both caies) &

In Southeast Am, there were o sigm'fiv:ant diFrerences " in. $16pes.fox
sexes, separate and . conbined between 1975 and 1976 with “the reverse true . °
for intercepts. (A]:pend)x 9e):

Nottheast Arm versus Southeast Arm, Placentia in June 1975 and

" June 1976 showed no significant differences in slopes (Appendix 9g),
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intercepts differed significantly for sexes separate and combined in
1975 where‘aé in 1976 it vas for females only.

* Comparison of Northeast River with a sample taken in its estuary
(Northeast Arm) for the same sampling period (Appendi:: 9d) revealed no

differences in slopes with the reverse true for intercepts.

-~ . Salmo trutta > 5 i

The log 10; regresslem uf body length on scale length for all

z samples as’ well as” within ‘sample’ cam]nx'son of males versus females are

cunsutent Lrends iu izvar of ulhex “Ek dere] nqted fu: mt.uxcepts

Outward versus mward vuns on North Harbour River, S:H.B. Chppendlix” 162)
showed w0 significant. differencés for slopes with the reverse true for
interdepts. The latter vere iinsistestly higher in the: outvard run.

There were no significant differences for slopes for sexes separate
" and; combined when areas are conpared in 1977 (Appendix 10p): -, For intercepts,

the comhned sample had a s)gmfxcant F vulue (d1fferences not detected

by the euls test;  Colinet: highest and Northeast. Aim Touiest):
There vete o ngmncanc differences in slopes bétueen 1976 and 1977 on

Morth Hirbour. River, S.HiB.'; the reverse octurred for 'intercepts vhere

1976 was' consistently higher (hppendix 10¢).. North n;rbouz River, = ==

§.MY

(mmmi run) and Northeasf. Arnm,. Placzncxa are compared in 1976 in

Appendix 10C; slupes ‘vere sizmixcantly higher for the 1auer for sexes

" separats and’ conbined.

e
|
|-




.ui,::::., ®
o et 3s6-ken

“au 3surtey

*87N(YZ) 02650

S - :
“s"R{oTI 862570
'z sen(emiTeeats
- y . » NS TATE f3H WaIoN By
, ER 3 TG e s
x a3dbs woresessei ey burydens
30_ssnsbag - s
PO PP A M e oL Saundn IoTi S SooaTedat Tanes uresga -
phEaToul T STV 30 stdun 2o aBuS. Kpod 70 subTIRnbe BoTSeasess Bot a3
¢ RE-%
% 3 8 dismn)
= : Y ,ﬂi
< =
% i i
3 G Fn.m
=3
: -3
: o
fme




Back-calculation of Growth
¥ B
' Salvelinus fontinalis

The oty Eengthvscale fength relationtiipv used [for bacl-calculatinn

were dexived by conbining all avsilable.data for each siea.

These~ * : -
celstionships (logarithmic form).are given in “Table 19.

£ Hean back-nalculntcd fength at, aniplus forfatio

id g:zm.h for
each aréa in temms of fmn iter life veraus ser life (sroviped lccotd)ng
| torsmol

age! and mng aul‘y re‘pent mgmnns)

ge) are prasented s T.ubles 20507,

Growth: of 'specimens

sther ahd, cmn ated lengthx at’ -nnulus 1omm

S some. The comparahle pomon

~'attamgd lat:r ,m 'the growmg

e léngth relatio

dats for ‘sach ares
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and these are presented in Table 28. The same groupings used for the
brook trout presentation also apply to brovn trout and are shown in
Tables 29-31. The effect on growth of going to sea i5 quite apparent -
for this species also. Freshwater growth beyond the second year was

consistently slower for North Harbour River, S.M.B.

Spawning Times and Spawning Areas , . «

. Salvelinué fontina ;

Spawning, occured durig the first'thice weeks of October in 1976

" on"Come By Chanice, River.and North Harbour ‘River) S.M.B.;. for Southeast

Rivér; it was the first three veeks.of Noveber., Spét checks' For:each
area in 1977. showed spawning times to more or less coincide with the
previous season. T ’

‘A redd count conducted on Come b‘y Chance River in November of 1972
and 1973 revealed a-total of 9 for the forer year and 98 for the
latter in'the headwaters region. Of these, all but 13 in 1972 aid 12 i
1973 vere located in the eléczrnshacked area (Fig. 5).  Two Atlantic
salnon (m salar) redds were found in this ares in 1972 and 1 dn’
1978: Thereluabino avidbiieiad esimonepavnus activits:insiH76 s1thongh
it could have occurred later. It is possible thiat this spawning ares
.was used va_lnost exclusively by brook t:rout_. Other salmon redds in-1872..
s 78T a9 Sebpedb ety vera Toctan PRERknE MOROEGRGS

Gravel 'size in which brook trout ‘spavned ranged from 10 to 30 mm.

On Sotitheast River, brook trout spawned in the electroshocked area
" shown in Fig. 3. /Salmon spavned in the same area and:at the same tige
(several redds were noticed and: precocious male parr were plentiful).

‘Salmon spawned in gravel areas in.the main flow of the:river.. Trout, on.
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T ~t1mes may alsn have erased any sign “of ‘redds. " 1t may, beiphat spnwmng»

123

the other hand, vere confined to a semi-circular area out-pocketed off
the main river wh:re’ there was. S‘lo‘ll water movement and bottom type was
of 3 sSaofy<silty consistencywith - gravel.

No definite ‘spavning concentrations of brook trout ‘were defected on

North Harbout River, S.M.B. éven though there was ample gravel available

in many areas. Mainiy ripe and partly spent Eish were taken in the o &

electrasnukzd areas /(Fig: -2) m esrly October hut Lowards the:eiid of . . |

hat énthoaly. spenkc | individuals vere encnm\tered. Tihe betigtn amgitng -

occasions (nsuany ahout one week) mny have heen ﬂ\e r!nsnn for not

i encountenng a cnntentntibn, t,'loading conditions hetween snmplmg 2

. nctlvlty was more difi\lsely spread i

thi’s river Compared’with the' other
two. . . s E J b

Salmo trutta ;
Hu spowning concentrations of this species were located in any of g

[be nvexs stndled Pedernl Fisheriés Canserval‘ n anﬂ Pmtectiaﬂ

£ ye:sonnel repe:t:d seeing spawning- u:n\m;y in thevx:umy of some -of
the Lower pools- o North Hazbour Riber,. S8 diriag the 1ast veek in
October and-the First: tuo

(éeks ‘in November somé yeats previous; they

vere also nbserv:d spnwnxng nro\md the ‘2ame’ tine in the lnwex réaches of
the Colinet. Rivers ' . o = . i

Sex’ Rluos Matirity and Length~Fec\mdxty Relationship
Shlvélinis fontinalis
. Sex ratiosin tems of overall samples are presented in Table 32

- The




Table 32.
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Sex ratios in terms of overall samples for Salvelinus. fontinalis.

‘Sampling ‘Area

- Tnward, 1977 L

Be-ver Rivi

Outward,” 1977 Yo

Inward, 1977

Southeast Rivi-:
- Outward, 1977, *
lqwird, 997 .0

Nottheast Riv.

Outward, 1976 : ..

Outuard, 1977

Cone By Chance Riv.
Tnvard, 1976

&urd 1977

North Hr. Riv.
Tovard,. 1977

Northeast Arm, PL:
June, 1975
June;.1976 .
Sept Nov., 1976
Hay-hug.., 1s77"

Soul;heust Aria, Plal:.

June, 1
v June, 1975

R Pt

39:114300 -
; 18.6889%%

131 119600 4.5,
1.6_: 1 = 5 1429*

2701 7.6i08k
25017 1120008

16. 32034
&, | »5:3?80*
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. X2 test vas used to determine significance of departure from an éxpécted
oneé to one ratio. In terms of overall samples, females outnumbered
males in every case and with only a few exceptions (Northeast River 1976
agd Northeast Aem, Placentia, June 1975 and Septenber-Novenber 1976) the
differeaces wire n’gniﬁnlnnL Significant differences per age oy
were cunfjncd ‘mainly to ama!t/post smolt and there was a certiin “aniount.

of vmmon ‘betueen areas. and sampling tines within 3 given area.

* Again, whethcr 4 ierel\cts were sxgmfxcant ox oty females outnuabered

f“males in 'mnauy all cases,

Percen; zc)uposxnnn  oF ‘Fefale matucity stages by age group, and in’

! téims of ovmu sainples”are ptese ced for 1977 outvard; and’ inward runs
~in Table 33, The highest maturity rating reached in the outuord runs . -
was stage 1.” The relative proportion of PRE. O T e
sanples) varied between aress ss did the composition by ske group. The
" everall percentage of kelts ranged fron 10.28 -(Sonthesst River) to 26,76

le

(nmh Harbour River, SiM.B.);' collectively (on the basis of

Analysjs), _the majority of Lhese had spavz\ed the previous' fall as parr.

The highest nsturity for Suenti sindSems, Stagn 2 Tl overall percentage
' of this s;gganggd £rom 12.68 (North Harbour River, s M) to 1429

(Come, Chme Rwer), ost-srmlt compn.sed the mn;unty “of. specimens
P

“for all areas concerned excepr_ Nenh mmmur River, S.M.B. where repeat
‘nigsante predominted; A wupbhiof Elan Chit sgssmied the previons EA1L
were detec":ed in the Beaver River; Come By Chance River and North Harbour

Rwer, P.B. mwud runs (3.41, 2.06 aml 6.90% r!spechvely overall),’

 There'was.no evideiice o suggest that these, fish would have npened fe

splmung in the fall of 1977. 7 »
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- Maturity data“for outward and invard moving males in-1977 are -
Presented in Table 34. . Olitgoing specimens were either’ immature or
kelts. Overall percentages of the latter :ange’d from 33.33 “(North :

i{axbnux River; §.M.

.) fto. 45 AG’)(Sautj ast vaa.r) and . just as_for femalgs,

the m;aucy hiad'spawied the px=v1eus £all7ig part. " Tavard, the p:!c:n cage

L of rxpening fish vaued mm area ‘to area

from 15 79 fo( )Iorth H 1

puvmus fall véte . Lnken), m Septemh:r-Navemher, thz Mm

Nom;‘aas": Am weié |

Sgptember anly, £ these suges

compn:ed 22. m of
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respectively overall); 12.20% of thosé in the September-November sample
in Northeast Arm (present in September only) were nearly ripe vhile all
were immature in Southeast Arm. Virtually all specimens were post-smolt.

In 1977, fish that spawned the previous fall were taken in July in ,

. Northiesst Arm. - There weré'no indications that. they would have ripened
igr 1

fox ‘the spavning season in 1977,

A ylicady ecn; bge at. Fikit aaturity in’ters of ma1 age for

both. sexes as’ ﬂttemmnd from spEc)mens captured o r.he spawning’ grounds "

(Fig. za an Appendxx 1k): was 2t -The snauesL mzx,u:e (ei\xl‘e eiicountered

vas 126.mm " (Notth Harbour lhver, s M.B.); the smallest male was 112 mm
(Southeast River). -Both Qf mese npecmeus were parr. The smallest
female spavning in the post-smolt year (2.0") was 144w (Come By Chance.
River); the smallest male (2.07) was 121 mm (Southeast River). Data in . -
Tables 33-36 (specimens taken during inward runs and in the sea from
July-August -onvard ‘considered only) are sumna‘xiz!d in temms of total age
ds percent mature versus pzrcem’_ inmature in Fig.'26:  For Notth Harbour *
River, S.M.8. and cnm By Chance River, age at first maturity as determined

from invard ‘migrants vos higher than-indicated by, specimens -captured-on

the spivning grounds, This could be due to the relatively small nusbers

of ripening specimens encounteréd in the forner sampling situation
compared with larger ssoples d drasin From, concentratiohs of ‘spowatng Fiah

in the latter.  When all areas are Cumbin!d, age at first maturity gex)

was the ‘same as observed for spawning ground ‘specimens.

W
Except. for Northeast Armi, Placentia, the percentage of mature males -

in a given age ‘stoup tended: to be. higher than that of females. Haies'

vere 100% mature af age 4" for North Harbour River, S.M.B. and st gox

Come By Chance River, Benver R;vet ‘and Hcrr_heast Arm Plucentu (1976).




134

1

x : 5 :
“
i 3 bt .



i
il

. imm.slémat. imm.ele mat. - Enm.ele mat. imm.%i mat: iram, % mat.
o]
o

135 -

e}
o

»e
od

| C.B.C.River

'880

i ﬂ'ﬂﬂ' 1

R WL

N H Rlver PB.

IOO

uuuru

8
O

Beuveerer 3 ﬂ

100

I[ﬂ“

[-N.Hr.River; SMBﬂ

rl

100}

K)z::lé%s/lrm P;fl‘ n

o W
S 100N E. Arm, Plac., 977"
RN f

Eop LY
f,'wo-An Areuscomblm;'ﬂ M l'
: it
B U

£ 2 34 5 65‘—7'-'

o
- AgelYears)




136

Fenales vere 100% mature at 5' years of age for North Harbour River,

SM.B. and Northeast: Arm, Placentia_(1976); this did not occur until 7"

for Beaver River. For all areas combined, 100% of males were mature at
5" while for fensles it was 77

No definite spawnlng antks vets; fomd oh g, of the scales examaned

Gnnad exammzr,)m\ faxled to” dstablish wheth.ex or rot “any of the pecmms

mm on.the spayning rounds bad spama previoisly

’l'h

ark Length-£éeundity x!\!nnnshlp (auemmea hy combmmg

dzta {nm different ateu) is shawn exponem:ullv An hg‘ 27. The, :

'r.hmu: formof the equat],an is logF = 2.3837 1.:5 I- 30és6!

Salmo.trutta
‘Sex tatios in terms of oversll samles are presented in Table 37 *
and analysed according to individual sge groups in Appedix 2a-d.

Gverall- for Noxth Harbotr River, S, M.B..and Colinet: River, females

. males but not signi 1y slifle the, reverse was true for -
Northeast Arm, Placentia. TAkenPat as6 proui; '1nkN;>.r'thnst e,
Placentia, nales outaumbered ‘femles in'virtually all cases (not
significantly s6) while inr the otnu tyo areas there was o zpparen!
trend in favor of uther sex.

Maturity data for females are presented in Table 38.. ‘Stages 0-

and 1 conprised 94,83 and 5.17% réspectively’ of the- outward ‘rui om:North -

Harbour River, Si.B. in 1977; the-majority were snolt vith only a,few

specimens beyond thé type 2, postsnolt itage :ep:esented Nokélts vere

. observed In the 1975 invard . run, stages 2 and 4 compnled Zﬂ 84% Of

s borat s’ Conptased’ of specinens- beyond :the type 2postanolt ‘stage;

stages 0'and 1 were nearly equally preséat. as type 1 past-smolt and
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those beyond the type 2. post-smolt stage. In" 1977 (invard); :u;u'l
and 3 (22.81% of whole sample) were conf; ‘-li.nly to speci-ens‘i!!yond
the type 2 post-smdlt stage.” Stages 0 a 1 were present as type 1
_'posr.--nlt and specimens beyond -the type 2 pe:t<mll stage vit.h the
former prech-mn.uu A total of 2 specisens whith upaimed the; previous
fall yere encountéred in this run (both beyond the type 2 post—s-oh. i

::age) ml bath lhmd no. 1v1d=nqe of r)pening fnr ‘the’ spawning senson

in 1977 xn um.heu: Arin, Placentia

stiges 2-4 comprised 26.00% of ,

tal (n s' te-ber-llovembe uh nnrly =qual ‘unbers. ptesent

" the

“as _type\ “post-smalt’ (upacimens beyond it 2 unnld ‘have spiwned in the

. year in question and hence the:post-smolt type can be designated) and

thésgvbeyl;nd the ‘type 2 post-smolt stage; eéxcept for one instance (the
4.1% age group), stages 0 and 1 were post-smolt (type unknown). Ia 1977
(only specimens taken in Jily-August considered in the Table), -stage 3
xndi’viduis constituted 22.22% of the nvmh sanple and vere again
equa.uy?ysm: as_type 1 post-smolt and those beyond the :ype 2 pou»mlt

stage. s:-ge- 0 and 1 vere mainly post ~smolt (I’.ype unknown) . I'ox the

Colinet sample (uuly éci taken in August-Octob i
uages 0 and 1 (Sl 72% overall) were pr:dminntely post-smolt (type
unknown) and specimens caught in freshwater in the type 1 post-smolt
year. Stages 3-5 (42.42% overall) vere pzmr;ly beyond the type 2
post—smlt stage.  Two out of four. specinens. taken in sah water in H.y
liad .spained thé previnun fall and bath ‘were beyond the type 2 posl-lmolt
stage. (3. 2" and 3.3%). The other two were stage 0.

m males fn the outward 6t North Harbour iuve:{ S.K.B.-in 1977

vere immatute (Table 39) .and with one exception (in the 3.1'-age group)

were 31l Smolt. Only 11.11% of “invard males in 1976 were ripening (all




Fig..2l. Leagth-fecundity relationship. for. Salvelinus “fostinalis (dats
combined from different aress).. . .. -

w
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Table- 37. Sex ratios in terms of overall samples for Salmo trutta

Sanpling Area Y a 9:0 X2 (@2 1) N

“North Hr. Riv., S.M.B,
Invard, 1976 R
Outwazd; 1977
Inwaxd, 1977

01765 NS,
.0:0345°N. 8
Y 9216 N.S

Northeast Arm;: Plac, :

- eneNor: , 1976 o 053 BTN s
o May-Avg., 1971 28 2.4493 N S:

Colinet lir. and Riv. 33 25 4 13 Q) 24828 NS,
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*" post-smolf apeéimen; imnatiires were. mainly type I.pos

type 1.pos

i ‘ag perc:u iature veuus pen:ent 1matnr= id tefms of total age in.

 sexes. ’l'm.s is' at 'odds with Fig. 22 and App:ndu( ‘ze wln:h give m e

beyond the type 2 post-smolt stage); immatures were distributed evenly
betveen' type 1'post-smolt and those beyond the type 2 post-smolt stage.

In 1977, tipening invard males were represented by a single type 1

molt. In
Northeast Ari Placentia, ripening mm comprised 17.19% of thie overall

Septzmbe “November 1976 sapple and were: predominately type 1 post ssolt.

Ta 1977 (nnly spmm_ (taken in July~Augus: coiisidered. in Table), the

Imutnxee in‘bothyears vere yredu\mtely post smult s

Bn the hasxé of ucnla unalysis, one of th,e two fuh

“taken in° “1nHay 1977 (4 0 ") which’ spavned the p:evxons £311-had done 50 as
‘a parc, Ripehing sisles o cmm (zs ooi overall withonly snen«mzns 1

taken in Augist-October, considered) vere neaxly equally distributed. a

smolt ‘year.and 'those beyond the type. 2 pnst-smolt stage. A,

single malé taken in May-(4.17) had ‘spavned the pxevinus fall:

Age at first mntnuty in t:ms uf total age for males was 2" (capt\lxed

in fxeuhvatex“m the cypg 1 vost smolt year) while for &mlle: it was 3"

(yon-smolt) Co::espomimg size at’ iust. lutuxity for"each: sex was 166

and 275 mn mpecuve1y

Dnta i, 'rables Ss'xnd 39 (uyecxmens tahn dunng the mward Tuns

ml in ‘the ‘sea from July-August “onvard, considere only) are i s

Fig. 2

" Thie figure portrays age st first mzt\lnty 253" For hoLh




-. . Fig. 28. Percentage immature and mmm Salmn tmcta £o: ‘areas separate .
o - and combmed in terms of total txe B
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" While there was l.tendency. for the percentage of males maturing in
a given age group to be higher-than ‘that of females for Northeast Arm,
Placentia in 1977, the reverse was true for 1976; for the.remaining
samples and all areas combined resilts were inconclusive. -The age at
which females were 100% mature vas 6' for'Northeast Arm, 1976 and Colinet,
7" for North. Harbour River, 8. B. in 1976 and 1977 and a for Nurthgast
Arm'in 1977 with all areas co...bmd it was 7%, Males vere 100%mature
'at 6 fln' “bx'[h:lst Arm in 1976 nnd 1977 Snd Cdlinet al\d at’ 7 for all

; areas cnmbmed

Use. of scalés fnr evidence. of: previu;u spzwnings pioved inadequate
since’ no. definite spaumng narks vere detécted i any of ithe. specinens
‘examined, Thisvas the case even-for the 4.7° ‘specinen encountered in
Colinet. Gonad examinationfailed to establish whether or not amy of
the maturiag fish had spavned previously.

The fork: 1eagth-fecundity xelnuonsh)p (data combined from dxffer:gw
 ‘areas) 15 shown exponentially in Fig. 29. The logarithmic forn of the

equation is log F-= 3.0222 log L - 4.7334.

Food and Feeding

Salvél nus

“The. food of dutward and )nwnrd iigrants in 1977 'is shown in Table 40.
Fam‘l consisted )axgely of insects regardless of the direction of the
fun., Aquatic larval and aymphal stages of insectsiwere utilized to &,

‘greater extent in thé outward run, than' during mward,‘;mn. Aﬂulh H

. 6tages of ‘insects'utilizéd in. the outward run were mainly those of .

aquatic insect’ while durirg the invard run adults of wholly terrestrial

“* forms:(i.cf all stages 1) became relativel




Fig. 29.

Length-fecundity relationship for Salmo trutta (data fm-
different areas combined).
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In the outward run, Trichoptera larvae and Ephemeroptera nymphs
were very important both numerically and in terms of percedt occurremce.
The former was most important for North Harbour River, S.M.B. and Beaver

River while the latter predominated for Northeast River and Southe:

£ ?
River. Collectively, Trichoptera families encountered intlided Limniphilidae,

Hell and
Hydroptilidae. - Limnephilidae was dominant {n numbers and percentoccutrence
for North Harbour:River, S.M.B. -né'suumeu": River while: for Northeast

“River Hydroptilidae was first. Helicnpiychidﬂe was éncountered only on’

Beave? River and. st River ‘and: "Leptdoste e only on North '
Harbour River,S.M.B. ‘The domfnant Ephémeroptéra fanily in all areas
was Leptophlebiidae; Ephemerellidae wes next for North Harbour River,

S.M.B. whilé for Northeast River, Baetidae and Heptageniidae made

Plécoptera ymphs ( and )
were more fmportant for North Harbour River, S.M.B. than for the other
areas. Greatest utilization of Diptera larvae (Ceratopogopidae,

Chironomidaé and Tipulidae to a lesser extent) occurredion North Harbour

River, S.M.B. whilé the reverse was .true for adilte v‘(Chitonnmtdi i
Simuliddae dnd Célicidae). Coleoptera.consisted mainly of larvae aid

adults ‘of Elaldse and Dytiscidee wiéh niinal represestation by terrestrial
adults. Emerglag adults of Plecoptera and Trichoptera nr'e “very important

during the outward run on a North Harbour River, §.M.5. elaise ko’ the

ena! areas. a, poda and Am-pllipurla (Hyalella axteea)

vere rela 4vé17 ‘Luportant £or ‘all aress except North Harbour River,

S.MuBur ieast River trout: y (feeding on

Osmerus ‘mord:

; Salmo salar smolt and Gaiterosteus sculeatus were

Gt1lized minigally’ on Beaver River and Northeast River respectively.
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During the .inward run, Trichoptera larvae remained relatively

important on Beaver River compared with the other areas. The families

idae, Leptoceridae,

| v involved (in ing order of i ) were
Brachycentridae and Rhyacophilidae. The latter three were mot encountered
in the outvard run:. For the rémaining areas, the same Trichoptera
fanilies were involved as in the outward rua. This also appliedto the

- % Epheneroptera, Hymenoptera adults. (naisly SR inpartn;lt' for

t trial adults, Sone.

4 111 aress. vere

fresh, run fxsb on North )l-rbonr Rw:x, $.M.B. contained marine crustaceans

le marine

(Gainarus i and Crangon emspi ): tni

und in some Beuvex River fish.' Osmérus mordax

Crustacean rznums vex

(anadronous) were eaten by some fresh run fish on North Harbour River,
i S.M.B.; landlocked stelt vere utilized on Southeast River. - -
The food of specimens taken in Nostheast and Southeast Arms, Placentia
; £ron June 1976 through May 1977 is-shown in Table'41. Even in the
[ ’ marine environment, insects (mostly adults) Flaged ‘an inpodtint: role: +
(especially in June and September). The insect ‘diet was mot as varied s

in Noyember and May. ..Some speciméns had just run to sea prior to being

_ caught as indicated by the presence of freshvatér ‘insect larvae and.

aymphs.. -Reliance on cristaceas, was greater in fall and early spring '

" tha 15 Jufe, The' bost. important crustacean ‘eaten’ in térms of number

. and nccu(r:ncé was, Gammarus oceanicus: Holl\lscs were. taken with greatest
frequency in Northeast Am in.June 1976 and May 1977 while in Southeast

Arm there was no real change with time. 'Some samples were co-plrntlvply

drawn. di susnml

[ : © ' small-which mist be idered in any

cthngiavin. feadivg hohita. - Eish spscien colimiad included omm

1losus and Gasterosteus aculeatus.

[ B “ " mordax; Mallotu:
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In treshwater; speciuens below 200 mi r.ended to’ feed almost exemxvely
on tnsecta. - Feou 200.to.300 u;’ ELsh’becane dncrasatngly importeat
(speaking mafnly for Southeast River where laddlocked smelt was involved).

Above 300 mm, food consisted. mainly of fish with relatively small numbers .

of insects 'and other, inyertebrates taken. " In salt water, the' dame

‘trends yere vmm 4

Swith 't‘:e hvmt., There was, o _evidence. to igpiat thak *there s &

S-llw rutta’

‘ e B i The “food ;of brown trout tor North Batpour River, S B: (outvard it

and s ‘tuns, 1977) add’ the ireshwucer pox‘tlm of the Collnet sample N

(fall 1977) u ahon xn ‘Table 42..  ¥or the Notth Haxbour River,’5.H.3; B E

‘ nutuu d mn, hrovn nouc consuned the'adn orglnhm a8 “brook trcut: fur

T mot pnrt' hwevar, peridc, 3 ‘e s soneshat dite - “Trich . e

nyuph- were sligl 1y, ‘more lmynrl:lnl: :n.n Placopt!l‘l)v The domlmnl:

folloue a by Linnephludne'

Dlptgt were u:ﬂued “Less. by, \m»m ot than hy brook trnut. ylecopm”- 2




n mu.'mx..-.cm-umnm of nunbar o orgenlass) for the Gatvard )
L - . and ‘inwird roms in T977 on Nosth Harbour. nv-r, | ».-. and tar lpoel-m 2
/. ceptuced in Colines River. “Perceat occurresce ia’{n parentheses )

: s 41  astsLen
. e o
3 e 2
| 2 R R A0
5 o St e 1039
: e SSEE e
: dhis | 2 S s
: Q o 304,80 2 5
froe]
s ‘W
Brtinth
; i 305 !
. - 1. ). 3
) o . Pt 5
h, i i
; T Jmbganed laste ot ‘nama
¥ " [Ridentitiante Sruscacesn nesaine.
k imbar” laiu Eraii 3
osber of Gute Epey

o4 e prasene v
e m Abment




Coleoptera adults to the same eitent vhile larvae were more important
for brown trout. ; i !
The food of inward running brom trout on North Harbour River,

S.M.B. was also's:

lar to that.of brook trout and again some differences

in percent occurrence were noted. Hymenoptera adults (sswflies) were -

 relatively important but utilized to a lesser extent than observed for .

hy brovn trout . | The, trend towards greater reliance oh adults .of aquatic

insects and teneltrhl insects duun. the fnward onpned with the, g

duitiiard as dutnbeﬂ above. £

x| rnnk trout noted for btmm t!out as

uall. . The nguncg of m marine foris. (Gasmarus oceanicus, cnngan %
gtz_mg 0sus .na Littoripa littoxc:) mdxcne- ‘some lpecums ‘were

caught'

n after entering the river:

S In Colinet River, ‘l‘unhapten was. tHe dominant group in terms oi

‘percent occurrence but not. nusbers; the reverse vas true for lphnﬁxupterl.

The Trichoptera fanily involved vas e ‘while for Ephenefopte

it vas Lepwpueamn ‘ y

S-lll :lq‘lu for June . -nd lomber colmpared vx'.h September 1976, in
< H&tﬂmnt Arm, Pllcuul (‘hblg ‘3) make any conclusions glrm nbmu:

f00d habits on &' seasonsl basis.open to question.

l.lnne food Hu ‘mln to dﬁl: bblemd for b!ook trout. Brown tmnt .

tendéney:to" ‘Consun “more fish ey brook L Gut. ColinetHarbour

{cudiwas i it dn-

for bmk trout upplled more or less to brmm trout. - ;
- w o

Generally speaking,  *

- mox, trout. Trll:lmp'.e:u -nd ‘Coleoptera adults were used less £requent1y 5
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Pbla 5. The food 67 Salmo trusta (In tefes of nusbar of organtsss] for ditforent
R rlaRentia s Colinet Nabours foceent sccoceene
2 2 . xihedst Acw. Flac " Tcolines Harbour
. u:wu-- Jute 1976 33 r 1976 | November 1576 P
Palychaeta s om 101,209 56N’ | 1286
£ e A
9 PETTECR T R s
oiad . . 4 .
Idotea hl!(hie (Pallas) = & -140(32,05) 11(33.33) s
Amphipod i L o e e e
M_umnm. nw-u.x. S(is.6n) '525(41.03) [, 366,670 19 034.20) |
ihcon septessptiosts Sey i s266hdy- s | e
‘ 4¥ 5(5.137 " 112.86)
Flacoptera nynphs, B - - = . 1(2.86)
Paocoptera. aditis = B =
Thysanopters Kuith 5 sia.m ol =
Fohencroptara shités - -
| 2 PETIERETIRS
z 5 202,360 %
F 11280 -
; e’ [ aeen
3 hrier) 2
18(15:39) 1116.67)
10.280) -
4 4 L2802 1i6.67)
ymanopiera, advita © . Aas.a9 10567
fiviss orote b s e ‘175( 2.55); ll.l!u b0y
ioFton ottt vmmens ERY .
m thttant For s | e i
ocypoda W : £ :
Fresitti astision Liniuees j e 1.0 e -
. =01 iy b
‘Otnemis mérdsk (MLEchill) 300,33 2 : s
Gastoroteus sculeatus Linneaus’ | 25(16.67) 1822436 |': 3066 | 2270429
wisean il e [veman +(40.00)
+.(50.00) +(64.10) +(83.33) _+(20,00)
et ket Cg
‘Wunber of Guts 12 5 3 47
P 1
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DISCUSSION
Hovemeats
Salvelinus fontinalis
Anadromous brook trout movements were studied in conjunction with
“the piak salnoh transplant - on ¥orth Harbour River, 'S.M.B. fron 1959 to
197 (Le-r and Diy 1977

nounstxeu sovements wexe reported to dccur

uh can =onl:inn9 ® !nlar mm ‘Lhe nnd of s=pu-bn)

Cnmplred _with ‘the. time’ frate’ given By Leu and Day asm for nmh

Harbour guu, §.M.B.; ‘outward movenents Observed -in the ‘present study

were mich earlier, ' In 1976, the relatively large pumber of fish takew
during the First few days of sampling co.pn';a vith ‘sibseqiéit’ dvindliiig
nusbers through May indicates that the ead of the run vas beig sampled:
153977, fish tagged during the iavard rua of 1976 vere caught below’ the

- fylz lnp near- the head of le: Fedenl Conservation and l’tottctmn

- personnel reported. that tagged” fxsh were seen in the n:uuty of the:

mouth of the river as early as o weeks: revices to" trag snstallation
(pril 13). A few fish were taken in the trap -rmmy dter installation; . -

hovever.a gap oceurred in the rux From il eatly May after vhich .

time r.he b\llk of  the ll.ple was ulm Flctnn

lnchted with mvuenu

©* of: mdmou- hzonl trout lze bmp:tlt\lxe, rise sad fRl1sin m.u Tevel

gund Lving space’ (smith and Sn\lndexu 1958, 1967) - As .-nmud enxlier,,

mzm xn\:m nsm, S.MB. 16 thecc t in vater

apid ﬁucnutxo

e tha ctenzed by Low Levels of

pitation (alpecinlly the Latter ym) ind spridg breakup was early.

2y t::o\\nt for “the enly outward. Tuns . Timing of the fnward runs




on North Harbour River, S.M.B. in 1976 and 1977 was much the same as

&escribed in Lear and Day (1977). For the remaining areas, outward runs
occurred in ay-and early Jine with invard runs in July and early Augusi.
Much the sane-time frame has been reported for other aréas, namely, - . {

s Y Little Codroy River, Newfoundland (Hurray 1968}, Hoser River; Nova

: kswtu (mite 1940, 1941) Koksoak River, Ungava Bay, Quebec (Coleman 1970) oty

lxmond Gulf, Hudson Bay, Quehe: (Dunl

nﬂ Pawer 1980) A six

{he ’
..yeal ltlldy of Elleuhe Brook, Pnnc: Ed'a:d Island by Snxt.h and Saunde s,

(1958) revealed outhird fiovements; ucmlrnng in My (a mitor nm) October

. carly “January nnd inivard moveneits’ in hpiril; June'Jily and November.

I nddx.l:xon Eo oyt i one dmcnon, smumneous upstrean and . - g
dounstream movements were noted. This: study utilized 2-vay couting

-, fenmces on.a yel:-mund basis in‘contrast to some of thosé cited above

w s (wnm 1940, 1941, Mirray 1968) which, operated oaly from April-May

& throigh November. “Hajo movements: were noted for Ellerslie. Brook during

the périod ot monitored in the other investigations . “As’ seen; abnve,

theu are 1nd1clt1.ons that l;ovements betvzen ixe:h and- salt water

th:oug,hont the year as nbserved fnr Elleulxe Break occur also on Ncrtheust‘

% and Southeast Rivers, Blacentia.
The. Leagth -of ‘tine spent'in salt water observed for North Harboixr
~ /River, 8.M.5. and Beaver’ River agrées with Vhite (1941) for’ Hoser River

(42-84 days) and puvlous fmﬂ).ngu for North Haﬂmur River;

M.B.

165 dly:) by Leax aid. Day (xsn) “Bigelow (1963) :ev:;we\i the

b . huuture . m that pomt regarﬂing (:he extent” nf ‘move 'nt_s in the




Jon locali:

sometimes straying into other rivers. The most extensive journey reported

In the present ‘study, tagged fish from North

was.8 miles (12.9 km .

Harbour River, S.M. B vere caught in herring nets in the ndj-cenz estuary

Goltnet Kar‘bour, a distance of apptnxllu:ely 20 kn. Hhether or noc
novement, oeéuts. between the ‘adjacent estuaries of nmnen: Aciand
Snuthenc A, vlacenm 14 bt kngimbtrics ‘mohe "of the “fin c'llpped fuh

from No ¢ River an  River (4n 1:- tributdry Beaver

nur) vere recnptured 1n alt vater. White, (1941) ’(eperm 'éo-e straytag '

" of Moser River fuh‘ to: other, ayuemn. At r.he same :me he presem:ad

evidence for homing (although some straying was evident) to Moser River

_and dts tributary ML1L Brook. There dppears to be a degree of homing
¥ B

b Southeast ‘River and its tributary Beaver River:

1
Salmo trutta

V'ﬂoul authofs have dealt with the moveitents at lnadrannuu brova

tmﬂ: (H.un:h 1910; . Dah1 1918; 'Nall 19303 Aln 1950; Skréchwslu 1969a-d;

Pmben:an \97Sr Allan and Ritter 1977).. The following summary’ is h-ud

"on Na11 (1930). Uhteh s ‘the” most :o\'lpuhenul\m oE the -above stndlu (it

~‘mist’ be enphasifed though that there can be a certatn amount of vm-upn

mm this broad description -1n a givzn popuuunn). znenml,ly.' ol
delcend to salt water, umuy from mid—Hny thirough June. The - majority

of fhese w11, Fetirn €0 freshuater 1n the year of smolt ‘migration (eype

post-smolt) éithet n July-ugust or iate summer and lut\mm dependiag °

" “The xemlnder Wil atay, at sea’ for over.a' 3, .(heyond




leave before the end of April) where they may remain for a few months or
over a year before returning to freshvater for a second time, etc.

Thus, individuals with a previous sea history leave|freshwater earlier
in the year than smolt in a more or less discrete run. - In addition to
these principal runs, there can be xuhs- ‘to freshvater throughout thé.
winter comprised, of fish ‘which have spent’the greater part of that
"senson in salt water (type 2 post-spolt’ and specinens beyond this stas).

1€ they entez the uvzr prior to and during February, r.hey will mum\

to'sea Lhut. slmng, if; howevu, “they return to freshwater after February,

- théy w;u remain in the river untu the next winter. These are referted
to as winter and spring runs respecnvely As distinguished from ‘the

above: "run:

(or concentrations of outward or inward moving fish),
individual .trout (espechlly type 2 post-smolt) may’ enter nve:s all
through'the winter o

According to Lear add Day (1977), fish in the size range of smolt
as observed ia the preseat stidy genérally leave Noreh Harboux River,,
5. M.B hegu\nxng in early May through to the end of Jurie with the peuk

" occurring dllrmg ‘the last, vieek in‘May. . For both years of the pzuenn

stlldy !mll numbers of ‘fish were encounte:ed throughout ‘May and decxeaud

over time at & penod when ac:ordmg to Leat and D; (1977) _they shnuld

This suggests that t_he runs bad gone out ‘earliet and

have been peaking.

" probably the saie: reasons presanted above ‘for Betok tmut ipply to this

: 'species also. ° : (RO ‘.

For 1nwlrd runs, Lear und my (1977) mpan r_hat some. anur in .!uly

—mth the hul .lrrivxng from me first of. “hugust through to thé’ middle of




Very few brown trout with a previods history.of sea life were
encountered. in the outvard run relative to the inward nin on North

Harbour River, S.H.B. -The bulk of these fish may have gome out earlier

"ina separate run as. deagribed above. Evidence that this might be so YR LS

_ cones fm the fact that unglers have taken Large brow trout of the

size in que!l‘.lun eur the ‘mouths ‘of Avalon Pemnsula rivers in January

and February;’ eupecxa},ly nfr_ex ))gr:wdu of hewy x‘xln and somenmes

A usul(‘anl ice rafting. Slme nf (hes: fuh ccu.ld ulsn be I:hau Hhxth

“'have wintered ii'the &stuiry or e b e thg_u: Vay' back’ to ‘Freshuater.

g " Age and Growth ’ L P f PR

Salvelinus fontinalis '

Anaiironous populations of brook trout in the Maritime Provinces of

Canada ‘have been déscribed as short-lived.. The maximm'age reported for

_Moser River, Nova Scotia vas 6' (#ilder 1952). In Ellerslic brook,
Prim:e Edw.ltd Ishnﬂ, mdxvxdunls beyond IA are scarce (Smlth and Slundexs
1958 The maxiou age cbiexved for the preseat “study vas 7" which”

together with the Maritines is qubs :nnm;ny lower "than :epme,d for

more northern popilationsy namely 12* for Koksoak River, Ungava Bay

_(coleman 1970)" aria 11" for Rictiond Gulf, Hudson Bay-(Dutil and Pover

© 1980) .

" Fhe pr:ﬂomxm ¢ age gioup for Moset. R).ver smolt is z.* . Ax) vith

the remsinder being 3.% (Wite 1940, ‘The ‘modal age group for outward

g 9 migran:lé on Ellerslie Brook (s..it ‘and s:dndm 1953) is 2. * and ‘there %

is rep:esantac:um by 1.7 * and 3 1nd1vui|nls as well “Host trout, mcendxn;'

Knkxnak River for the first’ i are 2t y‘enn of .age: (Coleman 1970); in

 Richhond Gulf, clie ajor nxe growps. i




Power 1980). As llrndy‘ pointed out, modal smolt age in the present
study as determined from scale analysis showed-variation dépending on
when'and idre sampids: tlarveitaken (Lowest vas 2, and the Highest was
). .

o IR . he mean'length at. time.of capture reported for 2% and-3." Moser

" . River smplu by White (1940) vas 170 and 197 mn respectively (tm:al ) !

Lengh) . By using fornulac d:veloped by Wilder (1952) for the same

popuht.xnn‘ the mu mean lengths can be conve:ted o fork Length and

N F . thus becone 163 and 191 im respectively. This conpares vith 3 low-of

" y M 136 mn (Nerth-Harbout Rive}. S.M.B., 1977) and-a litgh of 167 m (Southesst
River) fot the 2.* age group and 167 (North Harbour River, S.H.D. 1977) .
feg @ and 204 o (Northéast River, 1976) fnr the 3." age growp: The overall

‘ s mean length of nutuzrd m1gnnr_s on Ellexshe Brook as repnﬂ.ed ‘by Smith

" i o . and Sannders (wss) was 160 mm and these cnuns:ea mainly.of fish going
L, " o to sea for the first time. The: overall memn Tength of outvard migrants

: in Riéhinond Gulf is 200 mm, nany of which ‘are 3% dnd 4% years ‘of age
(Duti) and Pover 1980). :The lovest overall mean Lengths in ehe present.
study occuxud o8 Northeast River aad North Harbour River, S:H.5, in.

1976 (155 and 156 mn respectively)while the highast vas 212 m (Beaver

Y . vae:)

As mentioned above; modal smﬂh o5d i T ens sl age)

b b L. showed-variation betveen and within areas.’ Some’ of \:his variation may .
have béen due.to the.fact that in 4ll"cases-excest one (imward run on
Beater River) sampling was réstricted to oy 2 portion of each rin and,

se .7 gepending on the uu, ‘sizes and s “of fish may not  have been mnly

distributed over’ the eNtie'mun.’ ‘This aight ‘also ciplain’the greater

umbers of larger (and older) :fish present!in fnvard runs relative td ')
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outward runs, It is 'apparent that the larger fish on North Harbour
River, §.M.B. move outward during the earlier stages of the run; the
situation for the inward run is inconclusive. The inward run on Beaver
River (sampl:d'entirely) revealed no tendency towlrd: a particular size

‘of fish being :estncted to a definite -portion’ of the“rud. Annl:her

h:r_or to be conndered far lnples taken:in fre:hwater concerns whether

or nn(. :upu were: ut dnia rivu (cnmplelely baxnns it nfi) or set rin

ponds (as was thg case for )lorthaun. va&r\ and ‘part. ¥ the Southust

River. sanple):. Thete may hm beki‘exror introdiced assnpixted vitha®”
. dxfiexentxal zesponse ‘to thz way xn which lhz gear was “set. | With respe‘ctr
o salt water, White (1940) noted ma: there vas a tendency “for fish to’ E
be i separste schools according to size, vith mer of the Larger. £ish
present; \m. could possibly’ explain: why nany of the 1nt=rven1ng Lasger
length and veight classes veie_not. xepresent!d a0d the telatxvely low

nunbers of lazgex fish taken in Northeast and east Amms .

;'myu

Other factors that could be involved include gxllnet selecuvxty,
“size’ on any one sampling oceasion and ‘an inadeq\ut: nuiber of nmpllng

ly in uth umuyA i

stations resulting in'a poor:represéntation: spat:

Despite’possible problems associated with sampling, collectively for a
_.given area, mxg"tn“ 'fre'que’:i'y divsirib;xtioni couild reflect a heavy

explm.tatnn of thg laxger (lnd old!:) ﬂsh Benver River had the

- hxghest modal (4. ) Bnd méan (3. 82) smol'. l;e bent vezlll

survival asvell ss the’ Taigest and nldest ipeciunl :nconnr.c:ed fn the :

outward runs of all areas -s;\-dx,ed {even vhen ompned with SauLheut

" River, of vhich it is.a tnbnr,ary) Tliis‘:ould‘ be' & fusiction. of Iower

'n-:e, i -:onmst to the or_hex areas studied,

‘virtua 1ly lll.




NedFoudland) pr

: first, uzjam “which brings the average length at each anmulus downvard.

¢ tn.ethex, rucb o lnqer

-" means of lll nll coﬂhmeﬂ) Hir.h mt xn Hil.du (1952)‘ H'umn (1959)
v

In genenl, the grovth rate of the freshwater form of the brook
trout in Newfundland is slovet than for other areds im North Aserica
(Wiseman 1969, 1972). The growth in fu.'hmu of the anzdromous form
is similar to that of the freshwater form in Newfoundland and is subject {

to_gréat variation fron area to arer (Scott and Crossman 1964). -

arowth of 4 brogk trout (veighted means of allin L

‘areas embxned) in terps nf o'erall frelhwnux Life; I.otpl age, (f(elhlular"

lnd ses 111: :nub:.ned) and fx!shwnter versus . sea Hie 15 :mny-:ed Hi.th

that; of the lmhu' ter £6rm (-vu..e of 4 lakes on ,uu Amon Peninsnh,

ented in-Whelan and Wiseman (1977) ia Figi 30: It 'is
evident that grovthis somewiist slover than'the Avslon Peninsula average
for both overall Ereshvater life and total'age. Vhen total age is
compared with overall freshwater life,. the effect oo growth of going to
salt water is mot very dramatic. Hovever, vhen grouth is described i
tiiws of fréshater sad sea life separately (avowepd. Socevilie; to smalt
ite),_the advaitage of ‘going to salt witer:is quité apparest.- In terms,

sked

‘of total age; ‘the oversll effect of going'to sea is most likely

" by the low nusber of repeat migfants relative to those making their

Fish goigg to'sea as 6. year old smolt attain’a smller ultimate size
than ume going to sea at 5.'years nld. The -imuon m fxsh —_ 4

chapactirized by ‘smolt

es- between z and 4. is nncennin but :-Iun

e than those Vith smolt ages: 5:dnd 6.

Fig: 31 compares. oin Tength at coptie: for mmi m.ignnt.s (veighted
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Fig. 30. Back-calculated growth of Salvelinus fontinalis
(weighted means of all aress combined) in gu- of overd
_freshvater life (f.w.), total -age (t.a.) and grouped amrding
. “to smolt age (2., 3. etc.) compared with the average of 4 . - -
. .. Avalon Peninsula lakes for the freshwater form presented in ST
= . Whelan and Wiseman (1977). B
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1979); (b) Mosér River, Nova:
n R{nr, ‘Newin\mdlund
i (Iutil and Poer: 1980
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of & mixture of the freshwater form and the snadionous form takén in

fresh and salt watér between June and August in 0'Connell et al. (1979).
A Some degree of unifornity exists in the aboye comparisons of empirical
growth in regard to-sampling tAnaaad. Lsa te Gtk Khat fish had either {

% just finished their sea sojourn or.were taken late in the growing season

in the sea. In tefms of total.age, growth exhibited by the present
study s substantially lower than all -areas except Koksoak River

(Colémaii 1970).~ When grouped a'cco}ding to soltage 'with sea life’

consldered sepatately, the samé eff:ct ori. growth . the younger: the smolt

age as saen fnxqbutkiarcullted grom.h u .

dent, (see eape:ull

the' 2. W

‘_mm is ‘the domnrd mugmg effec

f year 0ld amolr.). Also eferred

Vto above diie; to um Tow numbar oi repeat migrants (probably resulting

“Erom heavy explaitation of mese tish dnd/or: in part the sampling problemi &

:eferud to. ahove) xelat.we to post snolt when 'totsl age is, conszde(e\‘]

Because of such averagmg, anilysxs nf growthin terms of total age (as L
15 the case in the literature) can be nisleading regordless of whether.
el s e empuml of back-calcilation data are used since the grest diffarence

: 1h grovth potential bétween fyéshwater and salt water in terms of & . .

* particuler Tife history gtoup is’obliterated leaving no reflection of
its mm absolute g:mn “.This gituation is compounded. even further the
oldés t.he smblt.age sroups represented (gg., i, is;the case for Beaver
.vaet) 1£ o wesepts” the 2. year old emolt’ grouping as probably

3 exanpleying Best - grnwth in the prevent sLudy, it is evident that even
lere gronth 15 slover than ‘that presented in terms of - total age for the

- Othier aréas. In’ udd;&mn to exploitation and samplmg,,ennr, possible

9 in environental ‘( food availability,’ leagth of

growing season, etc. ) and/ox geunc ‘factors could be uwolv:d
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. In terhs of individual fish, the largest specivenfiken in the

present study was 533 m in leogth (o weight measurement) and case from .
Beaver River. A le‘tm; specimen measuring 447 sm (1.6 kg) was taken in
Southeast Am, Placentia. Scott and CrossifT(1964) reportedsa specimen
from Romaine's Brook, Newfourdland (taken in 1908) which reached 31,5 ia.
(800 mm) in leagth and-veighed 15 Ibs. (6.8 kg) as vell as fish betveen

7 2nd 8 1bs. .(3:2-3.6 kg) for Alexander-Bay.and 9 1bs (4.1 kg) for Deer

Harbour. - Dutil and Pal':r (1980) xepntted a lpecim for Ridﬂond Slllf

L at 756 mm (4.5 kg): Far Moser, Riv::, Scott -nd Cmum (196&) ;u.e‘

group on, North Hmmux River, S.H.B. vas 8 pmmuy “Lower mn fnr

11 the remaining aress, - Hovever, i hacx-m:ulmzt g(wth at annnl\u:
fumhon is cnq)lﬂd. it-can be seen that Herth nnhtur River; S.M.B:

is quite comparable to the-other areas. Thus, in terms. of part which do
not. sméltify, it is evidént that'the growikdeficiency ‘appareat - for the
time of .y‘q-é in question is compensated for later,on in’‘the growinmg
season. , In a-comprehensive reviéw of eaviromental. factors ‘(both biotic
mx ahmt.lc) affecting growth, Brett (1979) idmtzfxed tupentum as
“'the éaly controlling factor, setting the page for the integrated series

of rate functions, nasély i:zrlmg, ‘assimilating, metabolizing; t

and The fact that-s Lo ids feed during the Vll&er has been

shown by several author: ()l!zdhnl 1930' Lord 1933‘ Leonard 1952, Hldolek

and Needham 1951; Bridges 1958; Needhan and Jones 1959} Power and -

Coleman 1967; ‘!luot’t 1967; !hiutn and Jenkinl" 197 llunt and Jones 1971)

Lear .mx Day’ a9 pr!lente hean rLuly r.mpnttu:u e.y.m 150 @ abdve
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head of tide pooled ‘to give monthly averages for North Harbour River,

S.M.B. for each year covering the period 1959-1975. These data are

" swmoseied ta Tikls 84 (yesr ot the 17 years plus range for each month) . N
Temperatures E¢on January through Harxch ranged from 1.11 to 2. 26“:. 5 {
This. is lover than temperatures resulting from ioverse thernal
stratification in Churchills Pond and Goobies Pond on Come By Chaiice

River:and Fitzgeralds Pond on Yortheast River (0'Comnell and’ Andxeus,

. nnpubla.:lled) which,§ were in exceu oi 3.0°C" for the  greater purt ox the - -

i penod mquestmn (Fig. 32) Davis (1972 1979) repirted sinilar -

inverse ltnt.xflcan,on for’ two ather Avllon Peninsuln lakes fo.h no

atténdant oxygen depl:tiun Visesan (1571, 1972) - sugg:sted that. all;

the

2o _brook tznm. lef\‘. the nursery. u_zenms and; becm lake resident, by

: autnmn nf the yelr oi hatching for Thomas Poid a Paddys Pond ‘on- the,

.Avalnn Pemnsulu Snunders (1959) repotted that most of - the brock trout
i m)gratxng from: streams to Haunek Lake vere 1" or 27 years of age vith
* small oumbérs at 0" and 3", Tt might be possifle ‘that anadiosous bréok

trout do not. become lake re’sident but. rather move into lakes overwmter

Suith subseqllent return to the streams,in spring as reported, for Juvemle

brown trout by Styart (1957).. In‘any-event, as already, seen, Nort

anbom: ‘River; S.M.. B. Possesses very few. 1akei rarame to th: ot.he;

systems It is conceivable’ therefore that a sizeable propostion of the

brook ot populmon evewxﬁtezs inthe wiver and. th retore are sub)ected

o the luuer :empeutura regimes ,ust described; “In stream chianfie]

erpen.ment:, Suttzrun and Waddy (1975) found evidence to indicate that

brnak traut chonse specific locations: related to ﬂuw ‘pattemns aroind

s Vg hott.om obstrictions; itms suggested that.the hternl line detécts floy

o pressure m, atinuities- enabling mai g u?‘@ymmon with a




Table 44.

n 1y ‘temperatures pooled to give nom:hly averages
orth Hatbour River, 8.

( of 1]'years plus. range

Tablt 8.1 in Lear and Day (19773




(: obi
(b) on: the Come stem n?l ﬂtz;znl
(c) an the ion.hgnt Kiver System (o'Couneu .nd Andruv &

g \mpnbulhed)
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't cnnlnrvl\energy and. mke b' ef ieedmg fu:nys inte fast vater. If
" ot Considelg. the higher te

inlakes, then it

pussmg thxough them on zhe -way to salt vate:,

mm:umlm exyendit\lxe of anergy‘ In stréan tank experinents; Cibson

(1?78) found . thn: belou 9

id%in cxevxces m the nlbble

; Shelt.enng ‘£ron fast water vas
hzheved to 'he an ndaputlan ngn.nst phys;ca\ displacenent dnrlng mntu

vhen, metabolic actxvxty is. Low. Sxmilarly, R)mer (1980) coricluded that

°C, toth juvenile Atlantic salnon and brr;nk_‘.

m need fox shellez dnxmg autumn and winter” (st r_emperature: lux t)un

g nd photepen.od) Ilus ithor ilso pomud uut that sich shzltenng _’

ns | it grell:st wll:z l:ur:ent) ata tine Hhen total dnft denmy o

i dechqig and nnder sich cifcumstances the optimum srategy woum be. .

; [mssxbly a grmzr £oad s\.\pply ;

both 'in"te'm\qmucy and accessibility and more living. spuce pxmded

qm:: concexva'hle th-t fish" destln:d Jto waltxiy

Hhich ovgnﬂntez in

b a habxm: could cbtnn a grmh advm(age yer

those_ in' floving water: o, Larger” systems with many hkes, fish which

h.lﬂ not bzcnme pond resldent‘ prior. tn smoltiﬁcatlcn Eould §til1 pxnhnbly

nk= adv-ntuge ot the more favorable condxtnns in lakn slmply by

et abigve that:, Nort rhnuz Rivex, . §.H:B...part wh chdo -

1




his dehy could be. related to. Lhe ceybtic hmvm aentioned above in

hatthey- ay not. enexge fron the suhs:nu and begin mmswe feeding -

S until temperatires gt abave 9-10°€ it which r.ime metabolic acumy R m

iwill allgw, sumcun: performance Lo :evm physical dnyhcement )

. 'Also, there would bé-less mterspec f1c and intraspecific cumpetmun

For,'food and' space .at. this time due” t.o em;\gratxon tn sea of many of t.he B

ile brnok trout, ‘bmwn trout Aml Atlantlc salmn. ;

the physxcal nppeatance of smolt in the present study vas sinilar;

23 r_hat descnbed for Moser River,’ l!nva Se

ia by lede: (1952) % TALL.,

) outwlrd migratts pcssessed 4 guanin coat vhich npuu\subsequmt utum e ;

Eredmater %hawed signs of itensi(ying, This'i

in;, concrast

tq he situﬂlion fo: Elle: Brook, mece Edw d‘ Illand, Hhe!! sﬂ.vermg

‘was not noted for. fuh moving to salt water llthollgll a’ guamn cnlt was

o o : sequited affer’a alt wates’so our (smgh and Salmdetl 1058y i

N (1952) found that vhen immature £rashwat=r btook trout” wexe t:ansierted
ERie

to the cllange i salm:y Wi,

incressed with size (fish range

in length from 60 to-150: mm) Suttetlm

Let al. (1976) reported 150 gi.to be the maxmmm size whare neghpble 2

no:tuhty oceuts upnn dirxe

ttansfer mto full seaiater’ (>30. 0 /oo)

In r.he present sr.udy, the majonty £ smolt vere! elow Sutteﬂ.xn 5 4 N

o 1 Mide, especn y ‘those of North Harbour River, §. 1

 and'some  specimens
on \lq::h.eusr.

e Wilder msz) pointed out that direct transfer -

experinents. subject fish to gréater’and more abrupt chianges than

ould nsuxlly expen:nc tute; . in areds. of sea trout abundince,

'nshnn: sthty is usually less’ than 3020 Ioo and the rivers are

' characterized hy lnnr'hrachsh estuanes -llouing lnfhuent oppurtunlt.y

et 0T o acelimatign.. - Gibson. and Whugxskzy,(l%ﬂ) attempted to induce inadzony .




in freshater ‘brook trout}hy ::12.5 ing them {ato.an estuary. (between

5" May 29-and Thily 29): Ui Jn lat

recapmre they £ound that anly 5%

dppebred-to Dbe'sed tréut

ind- in geneal, grdth vas relatively poor.

Probable ‘reasons- given £7x such res\llls werg that brackish water hahzuf_

“was hmted for m nimber nf fidh zelusad Conty £1sh 150 gn and Tatges:

would ucclmate to full Lelwlter hile those :mallex‘ than. this vere e R e

=00 ; |
: e pennbly limxbed to short forays 'mtn the: sea; tuna].m:d in the testricted '

" brackish viter e uonme t '3 rem ined enurely in freshwatez] and,

« relesse. nt an 1mpyropr1ate £

Sunndeu et al. (1974) in an atf.empt

i g to .ccuma;e h.ntchery R aok trout'to 300 /aa seswater o

o e r.emperatnm (Saptemberrhrough October) epomd that the. fish fonnd

gitfitiley agjistin to salinities over 25 /oo Theu

the ptelent study sad sizes: r:yorted by

£ish were Iarger than most.

Wh\te (191.0) aud Snith’ nnd Sau.ndm (1955) They attribited the failure

.o adnpt to ,the iact thac in uature, nmolnhutmn and -ttendmt mnu:y

a sessonal nod, a “process-to which the syecmens

fused were- ot suh]zcted{. lloar (1976) mde a bmd genenhzauun Llu'.

. salnonids show a sharp- mcreuse in salidity ‘résistance in sprisy tlae;"

: helng grenlent i largek and- fastesr. roving individuals; this change

is rhythmul and develops yn.m: to.and indepen 2ot ‘smolt}

=The response regresus hen fish are: retained in freshual.ez Howeve

he also u.ate\s nnt man: vanamms fzem this have bezn dé}a)led in *

. studies of the dlff!ren specxes\vf s:lmuluds‘ One such Variz(ion .

b e P pett ns.to Ellershe B aok (Smith and Snmderl 1958) whexe major mvemen 3

\

6 mlt water occux in autum and aarly mntér. “This is l:onunrv to.

(197&) ‘that posailly salinity resutance I e

staténent. by i s-undus et

ot & ‘well developed- in fall as it is in spring Hh:t.hgz “the nnjonty ;




Y of nh.nx\‘.y tnlennu will nu: occur for'a given fish untu -a cerr.ain

ns to bé. seen. Som speciund

smm.eziu mnam in bxacbsh uatzt re

- vzt dngled from a GhAre 1 N6Eth Harbor apprexinately 3.0 s beyom‘l

the poirt méntioned above is possessing salinities of 227 'S and 26.0 /oo
faz surface and hemr&\ (. o m). resnectively & Alsn, Jtagged ‘smolt were i

Dbxuved in I.he sane, area. - The' mjority of fxsh‘ taken in’ Norcheasr. and

el beleu 150 xn and . vere captured in 4

Soﬂthesst Atms, Placentia wer:

‘aress:where szlinity was ..mu excess of zi /no Some ofithe '

¥ "aea h.ce" (uluch s 1;9 nor,ed for h:oun :tout m it ignnet rivez)

: ucmg gymgupuny This cmﬂd h'lp explm the failire’ of divect -

& mght he :lmt smoltxﬂcluan nnd developmel\t

"set! of en\rlranmnul circlm\!t.ancen have heen ultxsfud 3

hn exponént of slope, (b). value of 3. 0in “the Leng:u-w e r:lnlions!up

de:cd\weseisnnattu: grnwr_h which is. chanct:x'i:nc af a; ﬁuh hlvxng an f
though thi.s e % ol

 vnchinging bedy form and nnchunging wpsifle g:avity,

value is ched in‘many species; tion can'be’ luced by’ e

effett on, velght of such factors as timé of. yeat{" stomach contents, .,

sylwmn “condition, etce (Ruke: 1975). ‘Ial\les grutu or. 1en than 3.0

Lare :hlractenll‘.ll: of auometuc grwth fish be:em heavigr vﬂth uspect

to lmgth it \1)3 0-vith the revene occurring for vnluu ui b<3.0.

(Teich '1970; Ricker 1979). Thus: the Slope can be uled asian dadicatos =
in ,m hodly lzngt.h cale lzngth

A llope valne of

5 uf col\dxtmn




telatxnnsh:.p a nsed in this study. indictive of xcomctnc tovth.

mxe higher /u mm “Yalues than'this dennte allometric pmdt.flq(lﬁpling 1962)

lea and Day (1877)"found that. the slope of the- Tength-weight xehuons}up

| ifor mud “rioving bmzsk trolt was -sipuificantly higher than that of

oul:ward migrants. £or orth }hrbouxi"ver, $HB. Hider (1952). reported -

" the- same ‘for Hoser River. .~ In the phsen: study . tmnbincd sampLes on”

B. concurzet with these. findings o 19%-but.

North Harbour River; §.]

*"hot.dn 1977 Beaver River -also'agreed but-mot-Southéast Hiver . . ‘Regardless

. wire in better condition than nutward ‘i grants: for

Nérth

y mr. Juge and pussibly garhzr appeared” £ be an’ inportant feeding \:xpe

mou{h of whetl:e: m dxifeunces wete'signiticantior not, mward migraits

e

givei irea’;-In

st Am, Placentia, specmeus “taken ‘in June vere’ 3

by be\:ter,:nndiman

than, thvse taken at other’tines. Gibson and whomkzy (me) sm.ed

: Y
-on th: North Slore of Lhe Gulf of, St. Lawunce Based : on mvard m tanti i

(major f::dmg activity probsbly in lhy and June)’. cnnd)tmns for growth

in Southeast Am, "Placestia sppearr to be better thay in North Harbou . i~

“Riyér; §.M. B, North Rarboux, PB4t Cone. by Charce esturies.. Yorthent :

ench A7)

_mum. R).ver) in"the present study. The oldest fish teported by n.u

A:m, macenm 14 camaribls ta Southeast Am- (using values “fox Jme in U

o terms of the “Hody 1=n.m-sc le ‘Legth zel.!t)nns!uy,

growth fv-n.ed bm«en,uomemc »and xughtly 1lometric’ (b>1.0).

- Salag txu\;u

) Tha mnximum age reyorted for jmshwater bzown trout in )Iewfnundland

1t (u= wn) o spec)l\eus of shndioooys, brom, Croit dngled st

"ﬂltless Bly, l!evfn\mdlmd in 1950 lnd 1962 each hld a-total ge of 13

(lellanwn 1963) This compares. Hilh a' total age of ja’, (b 7t

(1930) uns IB and as tiken in Scetl&nd




X '71973) x:po:ted + similar ranxc in mean smull age’ for.. su

P data rnngn fron 2 11 m the south 03 72 in the narﬂf Fot 7 Idlh‘

" OutBE: 27 populations of British anadrowsis brova Erout p;jmgd
in Nall (1930),

he moda] ‘smolt dge. for. 32-6f then vis' 3." (percent.. i,

‘eomposition raiged £ron47.7 to 80. 65- iox the ‘remindes the mode vas

89. ox cmpumnn) ‘The. raige “was 1 s.'. _Age gxéupl 5o

0:03-3.8 sad <1.0 reapecuvely Hean smoltiage calcuhr_ed b n.u'

dntn by the_ pxenent nnthor (this has been doﬂe fbr lll sr_udu hed

Ghee melacamalt ape. is ot ‘présénted) xanges fxen m 3 26. ir‘-x}y' g

sh opulationn

. The :angé. for the siozth yas 3. (38 31) - s (1 89) while for the Enﬂt,gl

it, Hn; 17 (20. 1}7.) - 3 (2 0%);. ‘mean smu]t age ulc\lla!ed from Ji

rits

papnlanuns pu!ented in Wenc (1952, 1954, 1956), smolt age’ tanged fmm

to 5 3 motal. smolt age vmed bemeen 2.¥ ana'a; while nean mu

age ranged fron2.14 16279, rn‘

!:h: Rive: kxa n Faland mmpusltion

of smolt is z 17,778, % i 1 551. for uge groups 1 nnd 3%

2 uxpe:t.iv:ly, mean smu!c dge i Z 17 (Chelkouik! 1966). In Notway, Duhl

(1910) reported lnolt age cumpnntlan foz g’ ‘groups P &hmgh 6 o

613:0.40:6, 3.9, 109, and 0.0% rnpectwely, for ‘the sane ag:

mups, meen (1968) uported 2.1, 56.6, 314, 3:2'ad 064 mspemvely

Hean smolt lg: ulculmd fxon m“ dm i6h 63 and 3.43 renyecmvelyA
Saole agz “ranges from1;" (1 6%) to *{o. m for the Ava stm in

Snden (Alm ‘1950) wh' e the' mode

fnr r.hls study 14 2. 30




Althungh modal. smolt: age (cnmbl.ned sannﬂes) ln Neufoundland (3.

for 311 eicept Yorth

rhour River, 8. H B. in 1977 whege 2. uas recorded)

is campunhle to'the ahove, Ehe tonge (1 -1h is greater. Meai,’

smlt age in’ the pusm lr.\s‘dy ranged from-2: 3 €0 2. Kall‘(lﬁiﬂ) ;

o oblerved that. smolt age cxn !‘luctuar.e from, ym to yen for a given . %
Tiver and that there’ can be wlde dlfferencen between ngighbouring :mrs
This cemmly ‘appears 't be_ the gase in'the present study. (the sanpling

pxobl!ml considered. above for brook: tmut shoild be. cons:.dex?d here"

alsn) A.e at, mq:ntmn depends largely on gmth rate in that £ast

gxowmg “parr. und to migrlte at an earlier age (Nall 1930 _PenteTow et

1933; Jirvi mo smchou,k. 19684). . This is. especially sppaient

Coma latitudinal hns:.s 45 shown by J3rvi (1940) where, as ‘mentioned
“above; smolt age increases from south to.north.in the Baltic Sea.
‘Sinilar: findings have. bea repoitéd for Atlantic salmon (Templenan. 1967,

Pouer 196%; Lear d Misra 1978). The slower growth rate_of parria

mdre northern areas” hias been sattributed to 1ower temp:utur;s, a :hnrter :

: gmmg season fad 1ea tid x:lauve o moze . soithein arennd TE n b’
seén ‘from Table U5 that mrz’ grovth 4 NeyEomndland s somesihas ‘siatiar " |
- to-more northern Europnn areas (I(orwaé and the Bothaian Bay) but muth

slewzr than the more southexn populatices (small differences ..;y be. dug

to the M that fork 1ength for Nzwionntlland has’ been Compated uuch

toql length for the other areul] In other vnrds, cnuecuvzly 1n

foindland, suolt ‘age structue and ‘grovth of paxr esembles. that
dz%xyed b St pord. noithérn parts: of the wispe.of ‘he Fpedies 16
i ‘Europe. by : . L 45

" For (r:gﬂv;:!.‘er Populsiions of brovitrout in Newfoundland, Liew

(1969) -also found that the growth rate of Newfouidland freshwater




-Table 4§. “Comparison of mean back-calculated length (mm) at each annulus

of parr of Salno trutta in Newfoundland vith that of European

SFraflk (1967); "Nall (1930)

populativns. ®
. Anmulus ©
Study - Area 12 3 4 5 6- 1 8
: Vorth fi. Riv., S.M.B. © 40 [ 91 123. 166 202 223 261- o
= lu EiAm, Plac.. * . 40\ o0 135 177 21k 273 317333
olinet Hr. and Rive . "4l 88 131 171 217 258 . - s
oway R O (ST I S SN R
X ; ! L : :
Norway - PR - DRt - 3 R T
“dSveden IR U e
SBothnian Bay 4 96 -152 197 217 - -
*#6poland 2 ‘72., 155 .222 - - - - =
#7United Kingdon © © - 16 205 235 ¢ - - - -
e .
This Study;”  2Dahl (1910); 3Jensen (1968);  4Aln (1950); SJarvi (1940) - |

“#Yalies obtained by combining-data for Rivers Reba and Dunajec im: Frank
(1967): G .

##Values obtained by combining data in Table 2 Appendix- in Nall (1939)
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populations, is slower than reported for Europe and other areas of North

America. If one

umes that the growth rate of anadromous and non-anadromous
broin, trout is similar in®freshwater, it can be seen in Fig. 33 that

overall back-calculated freshwater growth in the present study (weighted

means of a1l areas cosbined) is substantially slover than that of the:
.average of 7 Avalon Peninsula Takes in Widepan (1972). Another consideration
in this comparison is the age ot vhich freshvater populations becone ;

pond- resideat and whether pond undeﬂcy s ie-r.ur: of anadromous

poplllatmnl Drtor to going t6 sea (luch was not ‘discernible from scale

lnalysis :m \',he prel;nt ltudy)\ Pnnd residency can ‘have a decidtd

Etfect on growth umm to strean, residéncy’ (Liew 1969; Wiseman 1972).
Wall (1930) found that post-snolt and specimens beyond this stige

~can likewise show great variation in growth rate from -r;a to area and
also display & wide range in leagth for s given age growp. Ee gives the
size of post-smolt as ranging ususlly from 6 to 14 oz (170-397 gm) with
some reaching up to 3.0 1b (1.4 kg): This compares with a much loer
xaage of betveen 20 and 80 gn for Newfouadland with occasional specinens
m:hxng 300-600 ga. NALL observed chat the size of post-saclt can be
governed largely by the age (and consequeatly size) at vhich smolt
migration };:m:-, i.e. the larger the smolt, the larger the post-smolt.
This Bolds true for the present study. The effect on growth of going to
sea in tems of total age Serioss proniaed for this species than for

1 . biook trdut (Fig.. 33). Growth surpadses that reported in Wisemsn (1972)
2 " beyond 'A.* years of .ge.'m-é parisots ire made according to groupiigs

3 based oi suolt age the same dnmmc weffect of salt vater grouth observed *

] for bxouk tnn is evident. Applre.nt Iho ; the advantageous =Efec: of

a younger wae age on evetual size attained in the sea (at least for
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Fig. 33. Back-calculated growth of anadromous Salmo trutta (veighted
areas combined) in terms of overall freshwater
- life (f.v.), total age (t.a.) and grouped according to

age (2., 3. etc.) compared with the average of 7 Avalon Penins

lakes presented in Wiseman (1972) for the fryshwater form.
< . -
v %

ula
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the age groups represented). -Nall (1930) stated that There is a tendency
to'lose this advantage after migration as age advances. . Fahy (1978)
reported that equilization can occir as eaxly.s the first winter after
migration. Frank (1967) foted that theréas no advaptsge apparent. for_
the River Raba; however, m reverse was true for River Dm]ec (Pohnd)

Whether ot ot Newfoundland pnpnx-nm would equluu heyond the

ups preseated lbove ‘44 impossible o say in light of preunt data.

- ‘Back-calculated gmth in E:w(oundhnd i“ decidedl .len ﬂnn tht

i T Teh et repnkted fux E\ltwpeln popnhum for ipectwenﬁ beyoqd the ~typ= 2 pnlt-lnﬂl!

. mge (Fxg 34): The "ne is true’ for !mpizltll frouthy (ng. 35) it

nhngtld \n'.puinted out. that fork 1ength for N:utnundllnd pupnhuons wa

conpared with total length for B1i studies’ except Campbell '(1977 where

' fork; Léngth Ve ‘aldq Wsied, TBuch slow grovet couid be doe-in part to the -
portion of the yurlvy increment u:quired vhxle over—‘nnl.erqg in ult

: vater vith probably; tesperaturs boing th Mainiit deternining factori’
As le‘cn-pbwe,*vintz/r temperatures in Flacentia Bay and St. Mary's Bay

, v k)
can fall to <0°C and estuaries can be ice-covered. Thu co-paxe‘ -m.h

ice free conditions and minimum wisiter tupeuturu for Gten. lnum

B and Norway of 5- n-c (Brett 1974

Saunders et ll 197!7 In fact, Nall

-(1930) xe'po;t{ the width of tizv.nli laid down aumg the ui.nux as-being

compirable to'that of sumer for certain British populations.  Warmer

tempeut.uren lllo most: lﬂuly zes\llt in ;rn:ez (ood abundancé in wintu

for thiese Eurupeln popu

mu In I’—he clll!tficltinn system of Alian ‘

displ.yiug r:pen ed sea life onthieir

Wit iand Rmn (1977). npacim

ll:ales are’ anuned to’ be heyond the ‘type: 3 polt-umlt :u;e and ::mm

'-c fteshwatlr fbr the fh'lt I’.ulc aftar one or more wxnun ul th: sea..

" Bven though this classification was dnptzd m the- preseat szndy, it vas




a
compared with other areas:

Bay (Jarvi 1940);
- (Campbell 1977). ln e & 1t mnpu;.,.wwd: from
~years omaJ:;l is based on 2 ingle specilm fron Colin
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’Saundexs e(. al, (1974) cxt Kvops (1972) to :ﬁe effect thnt the loue':

the ‘fnr:' that’ a’mdrbn’ons b ~mm tront might ovenunter

applied with some: reservation, Nall (1930) reported that'in addition to
fish displaying this particular life history pattern, cértain individuals

may tetufn to freshvater bach successive year after a few months in the

sea.. Based on-scale analysis, it was not possible to ascertain if one

or-the other or ‘both situations apply.to Newohdland ’impuut'sm‘;

1em1 Lemyerutn:z for hro trout in bruc)ush water’ (smm:y ranging

frﬂm 13°to 20 0/00) :snges £rom -0 5 to "C( . As elreldy seeh, temperatu:e'

\

s hy can’ fa below thn; It} is conceivable - .

s reshwnter o

‘the mouths o£ rivezi in otdek to Ascxp: 1=thal. temperatnre! Thig ig

- not; t‘.c suy t.hat&hcre may ‘ot be’ some. estuarxes or ccrt-nn areas in'a > g

particular estuary where

. were angzed through the

‘Pour L'xxplorac

well.

I
|
3 =T
yirs pricomtarid in Sonmeaqum Placennn in, mid-winter (spmmens

could permit i i As

o the presedce of brook troit

(above,

ice). | certainly more vork needs o ‘be, doiie

)
regurd o Gveneiits of brown’trout in relunun 0. envxronmunal cnndn.mns

1

‘ xn Newfollndlnnd wax,us " The. end :ciult whethex ilsh Wewipt ¥ in

_fxeshwlter or salt water wiould most. hl(ely be sluwer growt.h than ex\uhlted

: hy Europésn populations undnr the mﬂuen: of tiie llon.h Atlantxc i,

séa; (Judg:ng W angual temperature :egmes yubhshed +

and also “in, the’ Balt

in the hydmguphy uctmu nf Annalgs BioTogi i 3 tuds

a.De La er

Genet;c ~factors coulq lsp be.opennt, &)
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The largest individual specinen taken in the preseat study came:
from Colinet River (4.7" years of age) which measured 672 mm long and
weighed 3.67 kg. A specipen of the' same ‘;ge stricture in Bothaian Bay
(JFirvi 1940) was considerably 1arger o€ 950 m in’ Length'and veighed

10.0 kg. - The' tio angled specinens (em 13" Years total lg:) from

Witless n.y, Newtoundland xeponad hy ummm (1963) wers 1,005 andf

1 040 mm Lon, with: coznspanding Hexghtn of 12 53 :nd 1 93 kg. Sm::

(7.

foz a Scottxsh syecimen lhll (1930) tepon‘.ed a fx.sh h:om Scnclnnd,. B

~and" one fmn Swed:n aty ZBVS 1bs: (12 9 kg)

" 0n North HarbourRiver; S.M.B:, Anvard: moying b‘mm troit arein

better condition (b= 3.0) than in’ the nutward rin ‘(5¢3.0): Grovich

temi:d to’ he 1sumetnu (u: all Bzmp es. tnken in salt water with r,he

exceptioi of Northeast Am, Placentia, 1977, whm allumetzy was nmd
(b<3 03 ‘Slope valu:s of! thie body length-scale length reIatJuunhxp

Lndlcutes t:hzt gzowth o most tpast is isometric. "

Salveli nus fontxgalu 5

Age at f ISt mmnty (tuul

e of 2 “for. both; sexes) observed in

: the pusenc smay is, the same as. reponed by menn (1969) fnx several

 freshyatér: populmanmf brook truut in ‘nsular Newfmmdlund SEab

3 (1971) nhserved malas mmnng for. Lhe Eust time at 1




(1971)' believed his, fenale specinens- to be alternate spavaers “and also.

regorted that 8% were. xepeat :pnwners For céntral Worth- Ameri 0.

E pupul.lt:.nns of aludrnlnmls braok trout, Pcue: (wso) describes mx a8

m:uxmg before femm- multxple spawniing s nsual and ohce m v.udty is

attained spavning-is annual" In nnrthem yop\ll:txnn.s, mnltxpl: spawnmg

is usua!. nnles sp.:wn a ually and femalas -ay "spavii ou; Yeai in tl\rea ;

3 concenttatmns. -Examinat}on of kem mu gave an




‘state Vithis view wmud nppear untennble on the griori grounds thlt Ao

o strean su-:h ag’ Ellerllie :d:quue mzuon i apuwning Yoild, ot

‘ntegzitv

ui dxi[eunt groups SE brosk :xonn " Th:y Gonciuded

to :nviranmentll

fmn frebh to’s ‘até-dn xespons

iconditions snd there

no need tn)ostulate cagdes Qi hxock trour thh

hen able diffezences :e :xplain :heir movemnt to sea‘ Recent. rcvxcw!

: by Belinke (1972 ©1980), uhn cius many zxnmple: of r:produ tlvely isnlatqd

sympatx < populations by arctic char nnd other” sllmomds occurring i

,small bodies of uater sugggﬂti the opposite can, oecir. “Ferguson and

Hason, (1981) Feported :hree' phodi " 1palated ic populati

in'a" lake in Trel

“d based on Allnzyme evxden:e Some; of

,c.ptuge. Thu, plus Lha hl:r. hat a Husber of smolt ‘which stoved evxdgnce




w4 iot a, cnmbined (x'eshw er, sample ftam fnur Avalnn Penmsnla ln'kes For

V'dea;” The ‘samé ‘was'obsetved by White' 1940 and Wilder (1952) for Mo

198

found that '712 of females and 82% JE males in Richmond Gulf vere immabrire;

the' propdition of ‘maturing t'xsh was. mghu “with mcmud age A(bovever,

- imnituze Et6h could b found 1ii-any. age group and, as’many & 30% of fish

older r.hnn 6 yeuu vere nor. matunng) Sil

lar resilts Were uhlcrved in

the, p:esgncismdy Hhonxkey et al. (x979) and Gmon and- Yhoiskey

(1980) each zeyoxtad thnt the percentlchf fish macunng in samplas

- captured iy nlt wnter was Lover tha berved for norrespondlng river

pop\llntinns in Quehec (mue River and mumk River ‘respects el.y)‘ :

complnson of “iavard mgrants and’ specinens r.ak:n i-the séa from late.

J\\ly onwaFAlwith: Frabiater po])nlntz.ons o8 Wlhen}sn (1969 and Lee (1971)

_suggests tm the ‘same applies to Newfoundland (Fxg 36) Ao exl:eptum .

occurs in the: case uf Indiah vaex (wmnn 1969); whre ‘the réverse:vas

observed.  This could'be due.to the comparatively small mxmh:x of

cases while :hc reverse was true-for- the- remainder,. (sig\\!ﬂ.cant in

1 cne) fenales oum\mher:rl males, in ik & sle anadrunons populati

(Indxan xmx) but 'not significantly (snmple size vas smn as s:en S g

above) Lee (1971) found 3 sex. ratio ugm.flcantly in favor of males

the anadromous yopulatxons in ‘the present study, felnales slg,nlfi.tuntly

outn\mbeted mnles r:gardlels af the directmn ofthe Tun, and alsn “in the

River (783 and 724 emales respectively): colz,).,nv,(1qzq) reportel

;ratio in favor of:
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B

. Fig. 36. Percentage imature and pature anadzonous saf¥elinus fontinalis
e} compared with that of the freshwater fom reported in Wiseman
{1969) and Tee a9r). f




200

[0
: cD:c e Lee (1971)
100
E a1 il 7 ﬂ !:I IJ m I
g TP o |
??‘100 e T Y H Weenin t660)
Em_“”MF U ‘. F , homusF'ond

;Be'dve;'Rlv‘eF-;:_‘ ﬂ‘ﬂ l [ ﬂﬂ ﬂ nngee) o

/o miat.
5
o.

e
=]

imm.®
B
8

I IJ IJl & : I rBlgEequnngbnd
T T T T T
PIIIES
L

*femat.
8
S

NH‘mver SM.B.ﬂ [] ” r
EHOO: ” IJ I t - Angle.Pond.

s T —— T
PR | e
E“OO: H 1J - r Berry Hil Pond

) ano [ NE Arm, Piac, 1877 T T TR wiseman
g F g1 vseoy

i ‘5100 IJ 'J ll t IJ LIE mlqnmv:r
4§ X n-Ana
= — I
e PTIR =T TN 1|
E - U IJ I.[ | AL [.  Indidn River Anc.

T

T T T T
L2t 3 4 B gt 7 Ul 20 3v 4e 5 60
. Age (Years) x




and smumfmmon both utilize stores of .glycogen and fat.

A prepoiderance of females in outward and inward movéments and in

the sea has ‘been reported for other anadromous salmonid species. Skrochowska

(19694) reported that both male and female anadromous brown trout can
mature prior to going to sea for the first time in the River Raba,

Poland.’ This author attributed the high sex ratio in favor of females

to the fact that for malés the process of sexual maturation is biologically

antagonisti¢ to smoltification whereas for'females, such is not the .
is)

casel. The of ‘sexal maturation { is and s ogenes

/The-difference

and femles in !egard to’attainnent o amo1

'umtez (aften iato sl)rxng) whzzeas nv\:xes mln cease. to fimeton at_the

tine the eggs\ure shed u:n.o the body: r:uvn.y Theel avih batope Being.
passed-out of \the body) and seturn to the resting state. . Thus, in terms
of ‘available’ energy stores, the process of ssoltification can be inhibited
in males causing them to remaih in freshwater. Dalley (1978) reported
high. percentages of fenales in the-siolt run of Atlentic salmon on North
Harbour River, S.M.B. (81% female), Northeast River (90% fensle) ‘shd
Southeast River, (92% female). Each nf these pnpnhtlon: pasiesses s
high incidence of precocious ‘nale v (e ‘fenale’parr mature prior to

in th: smolt run was ‘attributed to

going to sea). -The lack of males

either high mortality as a result. ot precocious sexual' developmeat or -

% the 1nh1b1.tozy effeat d:scnb:d a'bnve leder (1952) repoxted a sex

xatxo highly 1n favox of mzlei (71%) vin.a snm‘ple taken in £zexhwatez

4 After the nnadrqmcus trout hiad | gonz to sea [Hos:x River). Skrochwslu L -

(19699)-anid; mmy (1973) zepumd ‘the ‘same reverssl for péir of anadromous: |

brévn trout. and Atiantic salnon ‘respectively.




Salno trutta .
For freshuater populations of brown' trout in" Nevfoundland, males
mature for the first tine at 2' (total age) and females at 3' years of
age (Liew 1969; Lee 1971). 'The same was observed for the present |
N study. Both th;se authors reported a higher percentage of males maturing
than females in age groups 2'- 5*"(10‘07. of specimens of each sex.vere
mature fron 67 onvards). Results on this point in the present study
were inconclusive. (comparison is made with Lieg'(\ls‘w) and lee (1971 id
p " Hg. 37).. "Te fendéncy for a grestel fumber o Fish to be mture at 3

gwen age, far fxeshwat:r popuhtxons cnmpnyed with' fish in :he sea is

xpec1es also.

e & " “evident, for thi 3 9,
L T The eailiest Age -v. m.cumy observed. ly. Nall (\930) for spcinen
with a mscory of sea lite vas 2.0". Tahy (1975) repo(ted the perce

“of post-smolt maturing in Wales, Séotland and IeéLand fovbe 30.95, 6.15

and 8.76 rupecc ely. Tlus compares with 1. 3% in the presem: stndy
(calculated for sexes combined-from data in Tables 38 and 39). For
specimens beyond the ‘type 2 posi-snolt stage, Fahy (1978) gives the R
percentage of fish maturing after 1’ through 3 post-migration wintérs as ’
7.9, 41,1 and 9. 6 respectively. This compares with,20,0, 60.5 and ,

88.2% for the pxmn: study.’ For.the Rwe: Istra [in Norway (Jensen 1968) ’
A the mlJonty of both sexes mature after 3 post-mgtatmn winters (.3,

It is qum evident from the ahave that & Large perceitage. of type 1

pst-smolt and alie 1%y .2 iand th i Lésder extentS! sea-uinter fish-

entering freshvater in Newfoundland are not mituring,This is in agreement

*.with Nall' (1930) ‘and Menzies. (1936). , Alm (1950) .0n the other hand.

E 4 : s K0l s
reports that only’‘mature specimens.ascend the Ava’ Stream




Fige 37. - rmennga i_:gzre and -wxe anadromous §a! md
: with Hut.)of the imshnt.er fora xeported EIe- (19(9) and -
Lee (1971
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Lee (1971) repomd thal between 54 -and 65% of utllre fﬂule izeshvn!er

-brown trout were repest .p-uu (walon Peatnsila). -Both scale snalysis

and gonad e:u.imuon failed to detecg the occurrence of repeat spawning -

in the present study. According to Jensen (1968), examinition-of Gcales

. §rom recaptured tagged fish for River Istra, Norvay has shown that’

can va;

"(1971) heneved hn fem-le speuneu l,e be. .ltermte spauners, There i

maem £ ‘z m same Tor fm:lu i qu pnlent mdy. 5 Ilal.l (m

:paumng marks. uy be completely absent dn nudrown- brow tmut kelts.

The same was lare or. lul ob!erv!tl in'the pruanf. ll\ldy (uuhlished by

_gonad zxamuuuon) m degze: of erosion gm.ng rise -to :plvnmg -m-k.

cnnniderubly fxm ltel to area and, in llc\‘. 'l.here can: be vatiu(.i.bn

3 respect g different

3 ud.

the ‘other hand states uuc once naulnr.y S5 attained, -

‘trout are anual lplvnarl a¥is rule,, For the, River m:n, lonny,

first spivaiog, the surviviig fish might spm again the next year or -

fore years: could pass before the next spavning (esses. 1968): - Tn”

two- of

the Ava Stream, Swedéd, the. ssjority (84.28) spawn aisually; 10.5% spava

the -two fallwm( years vhile the’ run.nder {5.3%) caa Be my for one,
two of £ three years before: the nzxt. qulmlng .m-nm (Aln 1950) FErvi

(1940) reports ; sncmllve cplmng to be an exception in the Bot.hnun




(Skrochovska 1969d) . There is Some evidence that males mature prior to

. going to seaydiiNorth Hubo\n Rivet, S.H.B. (based on m mun:e plrr

taken’ in the ml of - le examination ‘on the al.he: hand umled
o kelts which spawned as parr. A male captured in “nrtheaat Am,

b mce{m in Hay, 1977 had syawned as a‘parr.

occurriug (mmfmn:

uu.n, the revers

L (19719 hl8e" £oind -females m oul.nuln.bez nayeEs (nut ngmﬁcamy) fok two

popuimunsh No sxgn)hmnt differences from 11 were found in the

present study; females nutnumbezed males on nmh !hrbnur River,.§ M8,

md Colinet’ R:wer while: the *reverse | wu Lrue for: narme-s: Am Plncgnt:,a.
A prepondeunce of females has been repurted for anadmmous “rown trout”
by several authors. (Al 1950 Jensen 1963« Canpbell 1977)" 3 campxehms;ve

*review ‘of this! suh]ect in- :egard to -nadromous brown trout (mvolvmg

snolt,. invard m:gzants‘ aud specinens taken in; the sea). hus been pmxdea
Wi

pv, sk (19699)... The

mltlm:d in this; paper; tor the

dxsptopa(hnn of sexes’ in favor of feniles ks been_ d)scussed above in .

" Gotjunction with brosk-trout. The deree to vhich mm parr nature

.+ could explain the rglativnly’!uwex female.m]: zatios for Newfuundhnd

3 nmd:omous brawn trml: comyaxed thh “the h.t:zature as uell ‘a8 t

differences noted between areas:

Fod and %e,edin’g

smeunus fun:' L S
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" Sources of focd than inyard roming fish:

Scott and Crossman (1964) stated that. while in freshwatér, food of
snadromous brook tront is similar to that of the freshwater form.
Clemens (1928), Metzelaar (1929) and wisémn (1969) reported that reliance

on i with i

| size and fish assune gxntez
importance. ' This appears to be the case for Lhe present study in both
1:Lsh‘ua£u and salt water. Seuanally, for New Yoik, Needhan (1930)

found | that Brook, trout depend, on aqu-tm sources of inod £ron Decenber

to Harch' forithe remainder cl the ye.!r ten:esl.rxal items (hrvu,

pupae and -dnll‘s of terust:ul msetts, l‘.erresuxa) xd\llt stlge& cf

aqnauc insects; vari S oth

s and ea ) comstitutda

arge proportion of, thie  food: . Similer findings. were xepbrted by" Lotd.

[IQSS) and, Wisemnn (1969) fdr V:mont and Ncw(mmdland xesp!chvely. In T

the pzesent study, an:u.;zd,mgnnts tended to rely iore on’ aqua ic

Hov!vex', tez{:strial food

certainly seems Lc be unhzed when avuh'ble Auring the outurd fun as

exempln'izd by nmh Harbour River,"S:M.B. vihere there vas .a mlatw!ly "

huvy sonsumption. af adult Plemptan R L ey

whm '(‘191.0) found no- fcnd 1 ‘the sl.omachs of uscend:.ng brook onut

-cin Hoser River. éven t.hong thzy rose la an aru(xcxak fly. - SL‘nl’.L .!nﬂ

“thie’ cessatio of ‘active, fe;ﬂmg ‘edild’ probably

mulr, fron the: hysiological m.uJ and the sudden

Ahsem:e of the h:get ftmrl x;ems such as utlllaed in he sea.

pruent study; the great majonzy nf storachs of fresh run £i3h connmed

fopd a.nrl uhila remnant.s nf marine fox.‘lm were found i,ursume ¥ e'bulk S

" Whiether or ‘not feedmg

perm




found no food ia the stomachs of sea trout taken after a long period in
fushual’.et (August) for Indian River.
“White (1942) and Dutil and Power (1980) report the £ood of traut in
. salt uater for Moser River and Richmond Gulf respectively to consist . {

T munly of. fish. In Northeast and Southcast_ Ams, Pl.czncu on the other

=, hand, inverte This can, pzohnhly be explained

in ‘terms of the size of trout analysed in. the p:esent study relative to

o »‘ the nhnve two areas ‘Ihe bulk of '_ ns-in

14 the revereaof

Arms’; l’lacentxn were less tmn 200 mm in. 1=ngth

tha sxcuation for Rithnond Gnllf (Dun

d incr ma) “hére'the mejority

vere in, exms of 3uo am nnd very. few vere below 300 m As stated :

Abova b 'the Bréden

Ludy in salt water, mvutehnus were cbns\un:

w T e aiose exclusxvely “by-trout belgw200.mm and it is’not until after

! 300 mm is teached that fxsh predomxnate in-the dxet (,telatlv:ly few

+ specinens of thxs size vere taken in salt vater)

. 'Saimo trutta . < o v, Sl £
The food and fapdisg habm of freshwater popuhtiuns “of brown

; rout dn )lewfoundlaml are for’ most part’similar to dm:e réported in'the

5 » htr.ggture for Europe and other North: Anerican areas (Liew 1969)

s nﬂtxced almve for brook anut ther: is‘also 'a’ change in feedxng .

‘_.‘habx:s from lnvertebratea to préedominately fish er.h 'mnrease in size

o for. freshwater brown’trout (Metzelaar 1929 Allen 1935' Idyll 1942'

e O S % !1lssel| 1955 1957 Liew 1969; H\mL and Jones 19725 Johnsen 1973 Yevsin-

L. and st 1979) Liew (1969). rapbited that forage fish conmmte the

mnn food of Newfounﬂland Eteshwater b:uwn trout over 350 mm, in length

ng in the North Argyll séa 6chs of Scotland

A study. of, pm smolt fee’




" éach s)tuatinn sers much the same.

by Prabean (1976 weveiied Easupderss o v Saedamingly woee
;lmportant t;lan invertébrates in the diet of anadromous brown .trout over
210 m in lepgthi. 0'Donoghue’and boyd (1930, 1932, 1934) excanined :
specinens mainly over 250:310 min in’Length viich vere taken in salt
water and found £ish to _predominate. - Thesé observations apply more. of
‘less to t.he present mvesugauon

The seasonal variation noted above for. bronk trout in - tegatd to

feechng on aqunt.ic versus terresrrial fostinas been reported m freshwar.er

. brown ‘trout as well (Nllssnn 1955; Hall l961 Cluston 19695 Johl\sen 1978
" Yeisin and Trahov 1979) .
Noxth i!dxh&nf River,'s

sawpl: fxom Collnr_t R1w-_r mdu:ates -a heavmr tgl)ancz on aquauc £ond

than tetrescnal fnad In Scntt)sh sea.lochs; Pembertﬂn [1976h) foumi

benthic oxganistis 19 be or dmportiat in mnm vhile midvater and”’

surfice orgamsm (young fish and lnsects) are preferud i “sumer .

-Small sample sizes in June and November relltxva to September in. Northgast

“Arin, Placgnua Sender & any conclunons in régard to chznge in: hahlts ope

to qu:scx.on However, ‘referring ‘only to Septenber, it would appear: that

hen{«hlc food is- domnant The sana i true for. Coluiet. Katboux for

Hay-Sept:embu (che hulk of. t,he sample was [aken in August)

The diet in salt water for Newfoundland is tnns1dersh1y less vaxud

1nlems or dxvezsxt.y of oxganisms utllizcd ‘than that rapnrced nr Gregt

Bntam by D'Donughue and Boyd (1930 1931 1934) and: Penberton. (19761:),"

st\uiy, fwe “spe Cxas of uum eans th:ee spacus of

mollyges’ ‘and_ two spbeing or fish vere’ 2 cmnpare_tt with twenty

:hm and seventeen ipecz.es respect)vely for the Scottish ‘sea" locs "as

reported by l’embexmn (1976b) / The ‘major groups of ‘insects involved in
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\ Life History Strategy Teae By i

N

Up to this point, various, charamru:m of the life hlstcry and .
biolog of the two spectes’ have been described, dmuused 1w renam to
2 =nv1rmmenl:a1 conditions and alse: Teve beeil tompared with populauens

elaéwhire, © An-siteit #11 oy bé mate o > oynthiesize the .me 1n terms

of 1ife s toty, :hacry. a subj é

vhluh ‘has;recedved comprel\enulve :

“tieatment: by dutiors nm:h &5 Cala msu), oAr thur aad wu.m (1967),

Hurphy (1968) ; Gndgll und nonu: (1970)

| Stearns (1976 1977 1950) and Bege md Hortimer (1981). Also campari n:

'npoz:ed o prmnua studies) 15 j ntdd below ‘and erhaticilly

Figs. 38-40. Bto ‘trout gmolt age. ranged ffom. 1, to i * yea 2 .

Yajor * oitvard runs:- ocm 1n Apm-dur.z ¥ieh hward ring nccnrring )

_July—Augnu. 'l'hera 1; evidence that" mvement betveen £resh md salt

' might oceur I:htm\ghout the:year, Duuclon at sea 13 sroomd 2

munth!- rne spec1ea uuopmms “gnd both sexes m ul:ema:e -spavners.

th sexes can utur

a8 parr (age at nu: mtirity'2 yurl). “Ageat

ﬂbum maturity for _post=gnole. s 2. 0" yeus {both: sexu)- Tndtviduals

“Ii'a given yeat: ‘aest sitatn mturj.ty at diffuent gess  The ma Jority

of ec!.tuns re:\m:\ing from

(sea "will. not spawnin the' fall ‘of the

T e 3 of mum. The| percanta!e of lmn sexes of 1nu

.migrants. ‘reaching

e groups For th f:euhwu:et im, el uu;lu of nmi-u to lmature specibons -
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Fig. 39. A schematic representation of th‘e main features of the life
" history of anadromous Salmo trutta.

4 = spavning ‘dreas;

) ¢ N
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. ) . < .




Salmio trutta- Iteropurous/?-Alternntg.Sp'awners; s-p

FRESHWATER: .-
“(Flowing Water & Lakes)
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‘“Previous Spawners

*Will spawn ‘again. dlternately ~ © *
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Fig, 40. A schematic représentation.of the main features of the life = | 1
G history of Salmo salar. A'= spawning are over-wintering
areas. -
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years. Brown trout smolt age ranged from 1.% to 8.% years. Outward

runs of smolt occur conmcurrently with those of brook trout; outward
movemerits of fish with a previous history of sea life pouibly oceur in
early winter. Type 1 post-siolt (similar to the post-suolf stage of

brook c:m-t) return to freshwater fn the yeat "o susit mgratlan (duration

:-—amnlt do mot’

N © at sed ranges from srousd 2 to § sontha). : Type 2 po

_return: to- freshvater until after; one of more: winters in ult, ater.

2 inmd'mwe e.'m oceur from Jty through Septenber. ' The ‘spectés is

nnop.rnu. and thereta ‘evidence. m: fanales are, alterndte; ﬂpl\me

z+ yeats for®males

T e LT el mm.re oo r. Total age-at flrst lntutlty

in'a

Lid ) and ‘3% yaari for Eemlea. Juat as: £or“brook r.rour. 1ndlv1dul

givm\ year class sttein maturity at different dges: Also, the sasie.
observations with ‘Tespect Eo the »percentnze of mu:e’specznen- £,
inward, runs; the percentage of speétacns waturing ii'a given ape group
relative. :o the freghwater. form and. ratio’ of mature to immature npecxwan-

with fncreased age as xeported abovs’ for brook’ trout applyto brown:

trout'as wells 'The uxlmun to/m agé’ obiserved: s 1k years. Nodnl e ¥
3 smolt lge fo!‘ Ar.llnr.ic xulm fn!‘ North. Ba!‘buuz River, S.H.!-, Nnnhuu

River, Southeut River and Buvn River.vas 3.+ gears’ (generally” 15

excena. of. 801- eomposttion compured with lésa than 50%'fér a given mode
" g6r brook trout and brown l:rnut) while the rangs vag: 20 -5.* years

(Dalley; unpublishéd data’collected conciirreitly with that of the present

+ study). © ;peu ‘Hove ‘to sea.around the same time as that.noted. for. brook

trout and brovn trouc, The great fRajority. of adults. are grite ifuﬁ

"uhich x‘eturn to. freshwater aftet one cu—vintnz) PR hrge

salags hich, sbénd:2 or more wmeu at gea: (Rokter et 'al 1974). The.

bulk of Adulth. enter the rtver’ 4n June throug‘h Septeaber. " Unpublished




data in the files of the and omous Fisheries }

Prograx, Departuent of Fisheries and Oceans, St. John's, indicate that
for the rivers in ‘the present study, both séxes are iteroparous and, in
contrast to.brock trout and broun trout, are comsecutive (successive)

. ‘ spavners; ‘also all specimens are maturing upon entering-the river. As

* forthie nther m species !.ndlvlduah in a'gfven year class mature 4t .

diiterent ages. n.m matuee as parr [ lley 1978). mk spectes does

‘not display’s type

Givén 4. 2-s¢amyinter .ldulr.

(Hhich 18, the uluu!. for large ﬂnhlms on ‘the valon Peninauln) and - the

s .nldeu smolt’ nge of 5. s, :hg ‘maximum expel:ted total age vculﬂ be

T\\e usual coe-l -se :hcugh. Coulldgring the high percem:age

7* yea

of 3. siiolt lnd the iuct :h-t thg lujndhy of adults are grlllg, 18 A"
years.
It -heuld be ‘pointed out that the above life hisf.ury patterns, are

5 S ey in the afzemnth of exploltltiun and ‘therefore, cannot be conuauua “fn

the-contéxt of virgtn stocks. For biook. trour., Benver River- 1s'the

Ledst ted ‘and ‘could répre some semblance to- the

stock situation. Btawn trout’are rexauvely une; _' loited :ompared o

brook zemit iee_below)... For Atlaptic ‘salgon, che effegts of: che comrclul ;

ﬂ.ahety o I:he ratic of gﬂ.lse'to lsrge snl\‘mn (Schlfiel and:Elson 1975)

nave to “be cnnlldered. The. posatblé cnnto«namg efféetsof, explottation

Ahould :\u:efore be’ bept in mlnd wuh respect to the h\tetptetstlona of .

1nzerapec1ue dxffeuncns to fouau.

¥ The evalutlon o m smnlt st-ge’ (um 1976) was a very, .1gumm

event i the phylogenelic develupnunl ‘of :h: Sulnanidu in. that it.

nlloved exp[oitntion of . the vast food ‘redcurces’ uf the.'sea (luu\ming of

in




219

Migration is a strategy that can lead to. greater growth ‘and: hemcé. greater

‘Fecundity, bettér éurvival and ultlaately ontintaation of upmduccbm

succéss (Northcote 1978), Yet, dn contrast to Atlantic’salmon, uubsuntial
. numbers of brook trout and brown’ ¢rout do sot utilize the resources”in

salt vater for purposes of repradncunn .mr (hah £Lrst or even, repeated

v sojourns. - Alm (195?) ‘showed

of size 1n some cases and age i1 jothers..” With' respect »‘m size,’ he

-ur_er growing 1nd bvldlllll 1n a yenr cluss lend to mature

(1933) %

; reported th

earliet than' slover growh\g mh a1l (1930), Pénelow.et al

JHrvi (1950) and Skruchwukn (1969\'1) statéd that ful:e!t g:wlng hrown

trout tend o omoltify at .an carlier age. Al:haugh not presented 1n the
Results mcion. blck—c-lculation data- in the: prenent mndy n\m that
the cane’ applies to both brook trout and browd, trout, 'Hwever, Wilder,

(1952) und Sutterlin‘et al. (1975) répori B‘negatlve‘ cu(relnzlun bs:veen

salinity toletaice, and naturity, which decresies. with' hmrene id me.
The aet szel:t tl\erefnxe.servan to delay mt\lrLr.y 1n’ salt vater.. I the
grea:er lccrunl ‘of ‘energy, 10 salt vatér rela!,i\ze to' freshwater 18 ‘not

used fof reproductive products by ail individials after's sea sojoura as '

s the ‘case for An.nuc»sélmn,, then Uhat' {5 the ‘enologic.‘l‘ u';nxnm‘:ce ik

of lncruslng the’ Eotal-energy. hudget by going-to“salt water? «l{eprodul:dve

'eﬁforr has been negatlvaly coneluea -u.:t. longevity (Hirshfield and

Tlgkle 1?15. ann, and #ills 1!79. Bell. 1980f mnhi;gl.d 19805 " W111tam

(1966, Gadg11 ‘and Bossecr 1970 and’Schatfer. (1971.)’ s'u;ge‘.éed that 1n -

‘ternparona specm sele:tum should tavou tucreased reproductive.

Stfort with “agés Inctenu 1n body stze hu ‘been pnlttlvely mr(el.ted

“with egg size (Bage\ml 197!1) whlch “has i tum ed " to 1 cmud curvival

e ,' of juvm\il&s (Bag!nul 19697+ Xt il thet&ﬁur: conce v‘bls that | the
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negnr.lve relationship between maturity and sslinity lalernnce combined "
with aldsrnite spavaing (possibiy a function of growth-rate) serve;to

mcreuae longevity (size) and juvenile survival. Murphy (1968) pus:ula:ed
that 1 y with its “ lecti

,for long life, late maturity

and upeuea reproductlon s \uanl of {nsuring reptuducﬂve success whien

l:oplng wuh uncertain envlromum'.ll zonditiam which’ reault 1n variable

juvenue suTvival. Ragroducgion in u:\adromue brook. trout and brown” . .

Vtrout An. thils ,con:ex:’_xi~spréad over ‘thé maxinim number of

years ‘ircorporating.

trats that 'c'ehd to 'muxmug Juventle survival. Alsa, :he_vule ‘Tange in’

size of

awners caueeﬂ by fiuh r.hat mature’, .88 pm:x versua ‘sea-going

ﬂsh that’delay-maturity as vell a8 the gr-dual a:r.ulmnem: of maturity

b ‘slover growing individuals xn a qvhvxt, reeun in'a" corresponding -

‘uldé Fange An egg slze. Mann and Mills 1979 sugest e vartation 1

egg"uie'.nh equent

 Larvil size the range of appropriate

food crg-nnisms thereby !educing 1h:rn—apnciﬂc coupecuion and’ incruung )
th! 8t

vival ckmncen of each mdmduui- s 4 750

Aa m!m’.im\gd abovg, ter braok trout and brown trout, the: fasr_eu

gEog individuals of, bo:h sexes in'a year clasl can either nature

" prior to going to' sea for the first tlma or memaztvexy, smoltify’and.

[ delay matirity (che mechanisn detqrminiug which p:oportlﬂn will ‘take one

nr the other course 1s cuum.y ot apparent”in. the present study).

Thts ‘1s_in contrast' to the apggrenl’. situation for anadromous-Atlantic '
salmon 'where,' except for {;recoueus males; matirity rests. with sea-golug
flbh

Rn\ln:efell (1958) rated ‘the degree: of. atiadrony of the Snlnnnldae

(ranglng fron wholly fteuhwater ~ Salveliiivs uxcn:h o obligltory |

: anadrogous - Oncorhxnch\u 5orbulchl) on. the basts of (1) extent ' of

. migrétions in me-!eg, (2) dun[iau of s‘[q_y 1h.the nea, (3).state of




" span vhich inclndn the sbsencs of & 7 et post-spolt s
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maturity attained at ses, (4) spavning habits and habitét, (5) mortality

after spawning and- (6) occurrence of freshwater forms. Bell (1980)

Rounsefell's classi in temms of effort
based on fecundity, egg size and the ratio of clutch weight to total
veight. Effort is lowest in the genus Salvelinus and highest in.the

genus OncngEchu with the genus Salmo intermeddate. In terms of the

“predictios of! /K :heory Atl n:xc salnod -houu Yo more e-selocted :h-n

brook trout ‘and brmm troit! Accordingly; o rivers in the present

1n:r=l e in rgprodhttl :ffort !zhﬂsu T

y, thau uhanld be' a

the oth:: ‘two,

e and &,

:eauuan in the ‘number’ of hie hnt.ory groupings of the type 2. 1

3.2%, 4.2"] ete."Also, as .1x=.dy poiated. out, contrary to bmek trout

and brown trout; Atlantic salmon are consecutive spawners. Probably the

most. important ining factors dictiting the degree:to which the,

marine environment can be utilized to maximize reproductive effort which

_might operate to the advantage of Atlantic.salmon over brook trout and

~ ‘brown trout.sre salimfty resistince (besring in mind its relationship to

maturity), duration at sea and exteat of -ign".ion (ooze of wirich may be
mutually exclusive). Hoar (1976) rates the ability to withstand sea
].lo as S. airdoeri >

water for ‘smolt of the genus > trutta; the

ability of. s-lvnlxmu tn lmoltify is less than that of saino. -Of the

three species. in the p. lnl‘. -cudy,»dumun_ t sea and extent of

 Le: t in bxook ‘trout -nd huhelt in Athnnc salnon. vith brown troul

being int:nzdnl&' (nuunuiau 1958).

 Atlantic ‘silson displs .mu: uniformity in size of

< the ‘other’ tvo_species, hence there might ‘be pore unx:omuy in eu size

"'and 1aval size.. This suggeste pu:nny more niche specialization with

ved overall lhnzu! 1m 7




. B
respect to feeding than for brook trout and brown trout. Although

Dalley (1978) reported a high fncidence of precocious male salmon in the
river systems' 1dl the preent study, he also related in a personal communication
to the.author. that he located a mature female approximately 20 cm in
length 6n ‘the same ‘spavning grounds as ‘sea-run adults. on Northeast River
(\lhil:h 1is complgr_ely accelﬂlble to- the sea) durlng -the hetght of the

ing sedson. :The que on atloes Fhether or tiot thi

a precoclnul felule in the same sense a8 nnted Abova for brcok trouz and

brown Erout e, Te reseits o prapartlon G the falteat rowing 1ndividual

Aih gt ciase’ that ‘mature prior to smoltification as ‘opposed to ehose
that molu{y wlthout Erst nttalninwt\lril’.y. The fact that Dalley
(1978). Found 1o fendle smolt with & previous spavning hhtury (4n’ éontrase
to the sitdation for males) suggests that'if this phenomenon does occur,
the tncidencé is'very low. The size of the specimen indicates that it
‘could. Have been & res;dual (s1ow growing) amd;omua lvuvlno;\ that’ spawned .

N

) with adults.” Tt hay also’have béen a of &

1aolated: landlocked population. which strayed uato the sp.-mxng grounds

e, which would have utilized, the sade uru lfr.ex the apwnlng of .

or

lea-r\m f’.lh vis over: lf 1:‘ was a pzecociouc felule er a Yelidlul :hnn

‘.the pame survival value attsched to-a srange n egg stde and hence lnrvae

-1:: iy relation to g range fn size of: nv-ilnbl! food )tem meritioned.

species | also

‘abbye for brook. :rnut and ‘brown trout could 4 apply to chis

It was aur.gd above that. anadromous brook trout: ua!e Eeeding (at!

Ieut ‘fot. a tide) after entering frelhwnter- Nall' (1930) repéres’ @

reductlon in the feedlng of 1 brown crout {f h This,

(Na11,19305

15 1n cqntrnut to Atlantlc ulnon where iaedlng virtually cea
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Scott and Crossman 1973). -Massive deposits of fat were noted in the
area of the pylorus part of the stomach and pyloric-caecae of most of
the inward running specimens of Trdok trsut and brows trout for both
immature ad‘mt:nring specimens. Presumably these energy reserves are
*drawn upon during the périod when.feeding ceases nr:is “reduced. Movement

to sea as mnuoned above in the case-of North Haxbour River, .5, Can &

sen ‘conpetition $ot. zesources o' tie, par of  the px‘e-snolt

sexve ‘to L

jm;enuu - Along -the same unn, it thazafore mk 5 senée ‘to teduca t_he
- dependem:g hy fish retuming from salt water on résources being utilized”

by the! fr ent '3 the’ 'm tion. - 0'Consent et al. (1979)"

:epan'.cd cannxbnlilm £reshvater. by Ln:ger broak trout. Dependence on _'

stux:d reserves could 1¢ssen the possibility™ of. this occuumg, Fish -

that romaid ta f:eshwa;er for 4 Year-of. more ‘after a sea sojousn vill in

d couid becone' Pot’encial Sty

411 probability compete for resources

‘predator; hoiiever, the aumbe of, fish ‘in th,\s category is relatively

small. There is an uvemll t:ndency therefore to redice dependence. on

freshvater for resources by both bzook trodt and bzewn trout once sea-going'

‘behlvl.or is’ mtm: Tal ek nl-ssiﬁdxtinu of Rmmneien (1953) this

culminates ‘pink su].mm ( nchus. goch ) which vses

solely as

esg incub txcn Izabuat (£ry migrate’ o sea). Withier

(1982) 'cnnmm that vhile ]

nc1£1c salmon -are nated for their remarkable

ability to "home“ fxnn gréat’ ‘stlnces € gea, they are equuny ndept at”

mvudxux new t:zri:nry by straying. Iy eers ‘of the £/K Continuoun of

Pianka (1970), pmk ‘aslnosi are at the -se d extrue, ile.id

Such @

“bya lhnxt 1ifo’span, hith i =mm ‘and-gemelparou

Life history aznr.e;y is Hellmdlyt:d for calbmzltinn in" f\the fice of:

juvenile moxtal:.t.y due to density 1ndeyendent Fictors,; The ‘three samama




) u\tjmnte basis :or the &yolution of hnmn

homing hag gtentex over.u-spec;eq strviva

is :ttlingﬂ ‘can be:

T p:ob b\y have

-asset in home rivers as’ v=11.

mltux

river dwellin;

species considered in the present study are mote K-selected -(Ionger life

span,’ Tover ive' effort aad fous) and ‘the
“residency period can Last I sevetal veato with Juveailes. subject to

moztality trom both a=nsn,y xndepgndem. and disity dependent factors.

. st:zuzgxel to the cnergy “£low remnes £ “local énvironments could be_the

Itlis pol!lble thén. r.hat

I‘.nout and Atlantic ulmon Lhan for

ortant .uszn mechanién, Dgl-y (' maturity until ) hxge sizé.

of vqln: for” coloni:n ion. purpo!e! i Lu,u trnn\:

. better, chanc oi m[wivn in, the maring “enviroament und‘

Lin ndd:r_;nn to pzoducmg larger ‘eggs and hrvue, mature 1ndividunls ¢

entering a new river :onld dig d:ep:r, safer ‘ceddi which- in

should Fesult in bettet “egg.to fry :urvxvnl

Sevetal uut.hon bave reportad aspecific variation in

to specifit eavitomeatal” condieiis on s micro- gengrﬂplnl:ll or local .

§ -uu Carscadden and Leggett (1975) found ‘thata: Lake dwellxng pcpulntlon

af Ame:i.can shad hnd s hlgher relunve fecundxty, Hevet acin de at’

y and had a lower’ pxopor:mn of: Fepeat :pamx‘i ‘than’a nnxby

“due to dxffezences in :emp::a[ilxe and diltnnce 8 spt\m!ng gtnunds

| Riddéll

nk ulmon where ltrnyS.ng m1ghl’. ’be

Teggett ‘and Carscadden (1978) luggeated that "the fine: r.uxnng of x:—prndnctlve :

valie for “brook ttaut, browa 7

This: latter £!ature f5'an o

uete beueved o be .

nd u;;en (mu) found that body morpholngy and r.ime of dnwnlr.ream




PO : S
(1982) Teported a smaller . repxaducme'esforc. delay of ‘maturity and

productlon of mote nunerous, unuller young in‘&: popuhtlun of wiricles’

(Guuopodn ~ Littorind rwdi!) inhabifing.a bouldér envltonunt E

(r-nglecting hnbi:a:) than. 1n a crevice dwelllng pnpulu:iﬂn (K—-ulenhug

t 3 both’ huhituu uete -p-:tany ldjm:ent.» These 'paudo)d.::al

Yo oafora to the. “acespted ‘schime® of Stearna (1977): n.ey :

theories canadt provide. shoct - ue’

:hut Hysiological pruhlzll! can the uq:ecud ap 1 of -

llh hlato:y nralu The dlffarenca 1o atze: of brook' trout unolt on i Yo

: mponu to Lempolal cavizomiental mndil’.luns as deucrihed by. n.geux

+(1978) and lhnn iand mua (1979)‘ mia’ recent “treatment, 'of haneostanh s

mmm 'of the  possibility of tlon for active’ reguls ._.

‘to holleantnic pr n 1p1eu. A:lnm:iu allmn nml: are also uignific' tly

uller on No!th Bubtmr luver, .n.n. than: on. Northeast: mver, Southeast:

luv rand aner Klver (Dalley. \myuhlished dﬂtn) This cauld e’ related”

to ovet-winhering in flawin. water. a ppoued 0 m;a a8 noted above.




18 any of, the other rivers; iE-1s difﬂcul: ‘to say if the samé upplles

v, cothils sgaciont however,” the fact tlut smolt of ‘all theee: upecle! of

sal\mmldl on North Harbour River, S.M. uege virtuuuy the sane aue

“suggests that :.: o Uith Tespect:to ufe hlitury :nm, of bronk -

n—am;, llon:h Hazbaiir mve‘c does'.not appear’ :\w: d4fferent lrnn che Sther

e 1golated: hm tlle poul e

“areas; cerv@inly there {s nothing that

efrects | frou: di¥ferences’ in ation Hitl\‘relye:t to. :

fe:undity, meaningful comparisdns betugzn reas vere. not. poselb

becauﬁz‘ L

'.J/

brown trnut “ " ‘ato

llwfoundl-nd i reds tnately xmm and: of” x

hua::l’ uceck. le’g;u

Etgh bave, slnne hel:ome nnadnmm- Compared with-pnhliuhed infordation

o " on British stocks (which 15 uss\med to Apply to the. orlgn-l donof gtock),

2 “provth Aate m Nmifoundllnd 18 "lover ('L!.av 1969)+ As mudy seen, ¢ i

Burope- Ase at ‘maturity, alsa 1ficreases’ “eith luitude 1a E\lrope and

. nl:ernute spawning Eeplnces cone cuzive spm.ming., By theugh, Nevfuundllnd'




it

beyond the type 2 post-smolt stage (both .sexes combined in NeWfoundland
(caleulated from.Appendix 2e) is 2.43 post-migration years compared with
0:71 0,80 au; 1.12 post-migration years fo;— Wales, Ireland and Scotland
renpeclive].y repomd by Fahy (1878). Hovever, as Paby potats, out,
compariuonl based on ki age end subect to error réaulting fron sample
size and longevi:y. “Beieteh m:kn are.consecutive. ('uccuaﬂve) spawners;.
howaver, “in Newfoundland they.are alternate spavnersi -A <oupar Lo of

fecundity her_ween Nevfoundlsml and Great Britain is* not pﬂuible ainca a

Literature. search failed to locate ‘publlshed infotmation on this subject For
wild British anadromous pdpulations. Life history theory predicts that:.
reproductive effort vould be lower in Newfoundland watérs. It can also be
predicted that'a proportion of both sexes will mature prior to
smoltification; however, sex ratios ra..ggm t‘hnt this is not occurring to a
Large degree 8t present in the rivers studied. - With respect tollongevigy. =l
extept Fot the extremed in age reférred toabove, it can pe. sa1d that 1

gemrll. Ilawfoundhnd ﬂsh tend to llve to ‘be older .than ltitilh fish

ovérall. The d:velopment of anadrony, nnd possibly a tendency towards

attainment of a life history strategy along the lines p!eﬂicled by itfe

history ‘theory. attests to a high degree of plasticity’in the ability of this

species to adapt to different er 1 ditd An

question :ﬁu arises u', 1t s as by life ,
history. ghesry, Has an optimum with respect: to coadapted traita-besn reached

in Ll\e tllu frame that !I\e sveciel has exls‘ted !.ll Newfoundldnd? It could be

* that Within that time fnne, some or all of the Iife hlatnry d!.ffereucel are T

due mlnly ~to the !.nfluence of envirommental factors lnd thdt very little if

d., f 1c j.n explogvtian over the years and

S
between wguprﬁlnud mx Great Britaln could compotiad sny ussnnpuona ‘based

on dife hutory prediclions.
&
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Factors Affecting the Spread of Salmo trutta and the Effects of Range
Changes on Anadromous Salvelimus fontinalis
Ansdrouolis browa trout are cajable of fairly extensive migrations
in the sea. Skrochowska (1969c) reports that smolt descending from the
River Raba, Poland vere recaptured at distances between 161 and 640 kn
£rom the point of release; BT N — second year of
descent fron this. river were recovered outside the Baltic Sea (a distance
| of 950, @), Yet, e Uit prie s nelrly 100 years‘in xnsuln
'newfonndlnd, calomz.uon through the ‘sea seens, to be & rnthe: ilow
procest in cn{u the /species is as-yet confined mulnly to the southesst
coxner of the )sland.‘ Some factors which could account for this aré:
(1) straying rate (which as suggested above might be low if there is &
strong affinity to the hone river in regard to regulation of gergy flov

and reproductive strategy), (2) slow ‘growth rate and hence low egg

- deposition ponepéial and (3) the fact that a relatively bigh percentage
of specimens of both sexes may not mature after entering a river and
that at ledst females are known to be alterpate spawmers.. In combination;

“. these’ factors most n‘kg;y.' result’in low egg depnsiu’.on ‘and minimal
‘chances o‘f”{ei‘tilizetion. Thig is in direct contrast'to the high colonization
potential produced by the "big bang"lnpyrozc,‘h of a ‘species like the
t;selétted pink salaon which as see above also has a strong tendéncy to
stray. Atlantxc s.;mon would a f3o-be, 2 bitter cqlontzer than brown

trout in” the sense :hnt it hu a Shorter g ion, time and all ividual

entering a  riger ‘are mature. <

The ecolngxcal

¢ : x ions; food, habitat

preference and spawning ting) of brook trout and brown, trout have been

described as being very. similar (anCnmon asd Hzrshzll 1968- Scott




. No ir situ’observations in regard to he

“were conducted in.thé present study:

* either-in itself or in
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and Crossman 1973). In his study of the ecological interaction of brown

trout and brook trout occurring sympatrically in Vaterford River, St. Joha's,

- Newfoundland, Nyman (1970) coricluded that food and habitat segregation

would be difficult to maintain in the limited bodies of water of small "

rivers and because of the,siajlar ecological requirements of the two

lp:cieu, domingtion and predation by brown frout plus differential
angler utchlhxlu’.y to ‘the dztnment of brook trout tends to exclude the
1-‘“ species. ‘In 4 strean-in’ Hichigan,’ Flnsch “nd Whice’ (1981 fond .~

m: br wn trout exch.\ded hmok l.ruut £rum pteferred resr.ing ponmm- *

bich mgy spaculnr_gd would als “aiow brown, troit growth; .mf sunuvn

to inciease it.the expense’ of brook trout.” They aléo’commented that
dominancé of brown trout should be important in chianging the relative

abundance of sympatric populations of brook trout and brova trout but

that environmental factors, fishing mortality’and predation may also
favor one ‘species in certain situations and effect changes that are

difficult to sdparate from those caused by interspecific competition:
: d : » e

bitat segregal

ion or preference

On the ‘surface, the lirge overlap

in diét ‘on North Harbour River, ‘S.M.B. during ‘the outwazd run might
suggest that there is'mo appreciable -food segregation on that river

ion, with habitat

Hovewer',

it mist be poiated ojt that siace the ‘smolt stage of each sp’gcies vas

. examined, any differences in dist pmduci-d from habitat ugxega:mn

during the ‘parr stage nng,hv not ‘be. der.el::able dne to th breakdown of

same in' th

'.m:ud migration. *Overall b.ck-cuculued gmm in fzeshwaur

af browa _trout zeluuve to brook :mnt (Fi! 41) -nggesu that at the-

presenc ttiae in Mort.h Harbour Ri.ve:, M.B: and. Northeast: vagz the




Fig. 41. A comparison of back-calculated growth for Salmo trutta versus
Salvelinus fontinalis in terms of overall freshwater life and
groupings according to smolt age (2., 3. etc.) for North
Harbour River, S.M.B. and specimens taken in Northeast Arm,
Placentia.

-
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former species lacks the.competitive advantage reported for other arcas
on the Avalon Peninsula. The individual relationship of each of thes¢
species to anadromous Atlantic salmon also has to be considered im
regard to the ease at which colonization on a particular river could
occur. With :espel:t. to brook-trout versus Atlantic s.lman, Gibson 11973

2 ion whea' the ‘two ‘spécies ocourred |

sympatrically on-the Matamek:River, Quebec. For brown trout versus

»Atlan't.ic saliod, Bietz et al, (1981) found that on larger Tiverson the

by B g

»Avllen Peninsula, Newfuundlind fhe, former. nhabxt.ed faster, shzllnwer

aresi than the latter but,this relationship bzok: down o snal Lot 'strésis:
They* found a0 evidence that segregation results fron the displacemgn‘. of
one, spacies by the other but rather appeared to- be.the result of habitat

2 L
-preference. It was concluded that brown trout may not be a serious

. competitor with salmof in Néwfoundland.

Lear and Day. (1977) ‘reported a decline in the mimber of inward
running brook trout on North mrh{uux_.mvgr. S.M.B. betveen 1961 and 1975
conconttant with an incredse in nunbers of brow trout: Their data in
this regard ‘during the outvard. runs- ‘ave inconclusive (probably due to -

‘installdtion was usu-uy early in ,Hw and,

‘the fact that. cousiting fénc
ai pointed out above in’ cobnection with the present study, substantisl
Bunbers of both species may have already gone-to sea).  Although in

Light of present data it is not possible to say if competitive interactions
to che dstéinent of Brook Lrout are occurring on this river, tag fetums

atrongly auggest that differentisl angling moxthhty 1a Saviidg tha

ificrease: in nuibers of brown trout. It remains to be seen hovever if

or instead

lnglez tag returns reflect differences in catchabzhty per ‘se

beliavior-in that br btown trout

are indi Lof s in




b AT

. be the’favorite sporr. fish..

“gungtion of angler success alse has to l:e considete

“'while the majority of brown, trout escaped. rmia‘ww. to 1978 fnclusive,

“inward runs: of, both

. shortened for most rivers. (Juge 15 to August '31) and thes; are.'in effect.

, thg:ehy e:cu[ung river, e;—plou-tmn (uome nn;hng ogeurs. in Nn:r.h lhrbouz

- and! river méuth lrea) ¢ ey gl Sl

may not have remained in the area of mejor exploitation (lower river) to
the same axt'ent as brook trout, or are the xelult of a conbinat.ion of .
both factors. ., Angler pzefuancg might be a factor affecting tag returss

during invard runs. . The mimber. of anglers taking advantage of the

{aviard’ rin ‘of Brook: trout was observed to" be hxgxmr than for the later

occurdng brown trout. run (gnm:ed oE collne there is ‘a cemm amount’

+of nvulup where both species are exploned) & Convernr.mux with lnglgn_ Oy

dunng the ‘course’ of the pxesenr. study gener-uy reveuled braok Lrout to

The qnuuan of lngler prel'erenl:e s a

Up' to and xncxudm 1978 the licenced lnglxng senson for. mosty

insular New(uundlmd rivers-(designed mainly Ebr At.lnntx: salmon nmugunent)

vas . in ef{ec: £rom May 24 to ‘September 15, liowavet, irom 1968 Lo 1973

inclusive, North Harbour Rular, S.H.B.-vas cloned to lnglxng frm Augyst 1
m September ‘15 in" conmection with' the pink ,sa].mo\n adult’ .returns.’ This

of course alloiied the brook ‘trout inward runs to bé exploited:fully"..

ecies vere exploited..’ Id 1979, new xegulatxonl

were .imposed for * uzsul!: Nevfollndlund which say the lnglﬂng uuon

at-present. This again gg‘sum’ in less exple{t-éﬁoﬁ of iavard rianing

brown erout since.s large pun’.ia‘n o the il éhtary the ‘giver 1n mly

Septemhe: The 1atest rnguluhnm ‘however. favor ‘brook trout outwud

Tuns since v:.rt.mlly n]l hih enter s lt vntez beiou tha season openl,

estuary hlu: groponionluly much’ less Lhan obsérved m the lwer river '




It is obvious that the life history strategies of anadromous brown

trout and brook trout are quite similar i maty respects,. and as slow as
the’ process might seém; brown'trout are adapting successfully to Newfoundland
waters; ~ Even though evidence to the effect that the combined effects of

differatial angling mortality, anglei preference, angling regulations

and possiblé resource ‘competition eré :ulling displacement of ‘braak

% mm: ganl be. canﬁtrued a8 sonma'

urcnmsuncill liurature repotts

r,ht\’. 'J:e occux’rence u fl :ly uldesmend ihoulrl be ai céncern tn fuhenei




SUMIARY

The biology of ansdromous brook trout (indigencus) and brovn trout
(introduced) was studied for some river systems flowing into Placentia
Bay and St. Mary's Bay, Newfoundland. .
Outyard n;vémenéu of bréok trout were,observed from April toJune;-

» ann-d movemn:s oc:urx'ed duiing July and early August. TIt.is

‘_pnluble that movemants ’hztween fresh and sn]t. vater occur thmughnnt

sst " and ieast Arns, Placentis.’ Dira ion, at 5

20 kny ‘fron that'river ‘in the idjicent! estuary Colinet Harbour,

There 15 sote ‘evidehce” fof homisg o’ Southeast R!.ver and its
tributary Beaver River.
Outvard’ movenents of Brow'trott oécurred concurfently vith those

. of brook tiout oii North Marbour River, S.H.B, Inward movements were
“baervedfrim JubY through September., Duration at’sia va’ determingd - -
fron tagging studies For type 1 post=smolt ranmged £rom 54 to 127
o : :
Brook trout smolt ae s Er ko1t vears of agn. | Hodal '

“ and me.nn E E. smoll. age varied with ux, area and suphng time
withis  given area (the former ranged from 2.% to 4.% years yhile
the conbined category for the latter ranged from 1. 94 £.0.057 £o
3182 0.032 yeags), Theperceitsge of repeat migrants (specinens
beyond the post-saelt stage) in ortvard ruds) Livird rus and for
lllp]es:cap‘tured in salt vater ranged from 0.98 to 19.84; L0400 ko

2888 and 1.14 to 1373 respectively. with the r:ulnder be

*smole/post:, mlr., The marimun-total, age obseryed for, both sexes

s 2t

38




5.  Smolt age of brown trout ranged from 1." to 8. years. Modal smolt
a5¢ vas predominately 3.% years; mean * 5.E. smolt age varied with

sex, area and sampling tise within a given area (range vas 2.56 + 0.043

€0 4.29 + 0.177 years for the -cosbined category. The percentage of

pecimens beyond ‘the type 2 post-smolt stage ranged from 2.97 to

5 03 for nu'.u.:d runs, 11.77 to 4.99 fﬂ! inﬁlrd runs lnd 13.04 to
TR /6137 for samples taken ih salt vatex. Tt believed n-.u o

ety EHA -Noxth Harbour uv;‘x, s 'H 5., Fish with's previots

ea Mstory lel\ye

| the river ina more or lu ‘discrete ruiearlier in’ tha»yeu! than..

the one nerved in Apr:x.l and May wmch was, conprised alm st

The Il.lxi.llll total age observed for ll]el wa
8+ and for females 11" years. :
. 6. For brook trout, intercapt values of the length-weight relatioaship

showed considérable significant variation with sex, .arei and sampling

time vithin a given srea. No. consistent trends vere evident.
Slope values of invard migrants vere highér thin those of outvard
migrants (significantly so in some cases). _Slope values as a whole

shoved much less ion than i The same

& lpphed more or less to. broim  trout. : ;

7. .- fatércapt values: of tie, boly length=

cale length relationship
ll,k!ld.le showed canlidetabl: variation for bol’.h lpeclu ‘Slap:

valies shovedvery 1ittle signifitaat variation £3¢ brosk Ereut ‘and

none for brown trout.
e “a % 8. Mean length at captire For each smolt' age group on North Harbour
River, S.M.B. vas significantly lover than all remaining areas.

Coxtesponding age groups of inward migrants were énly slightly

- : . Tover than the othér areas and differed significantly from just ome




=}q>enenced by fish forced to s

;belo@:‘g—lo‘c in

according to smolt age! There was i tendency™fot the ultimate

(Southeast River). When back-caleulated overall freshyater growth
at each nn;\ulus is compared between areas it is seen that N‘o'ﬂ.h
Harbaur River, S.M:B. compares quite ‘Favorsbly asd surpasses some:T
The reason for the smaller snolt on Noxth Harbour Rive:, S.M.B. is
believed to be related to the ;el-cxve absence. of lakes on that

sySten compared with' the others which could sérve as. overwintering

“areas, " Trout overvinteringin lakes could be subject. to (a)" hisher

ity t £ood,; Fesult -

of fiot bein( removed, fromtiena of food nvnilnbﬂi\:y as mghf. hc

be«huvmz at

the strean and (c) sore lwmg space. o
Parr whichi do'tiot, snolti £y on Noxth Haxbour River; S.M.B.:catch bp

to the other areas later. in the growing season. This delsy could

be related to the fact that they do not emerge from the substrate

and begis ive feeding untii ter fes excéed 9-109C at

which time metabolic activity will allow sufficient performance to

preverit physical displacement. ' Alsc.at this ‘tise theTe would be:
2 * E

less pecific and i ific ‘¢ompetition for Food and spice

§ due to Lhe enigration to seaof maay of the fluvuule brook . trout,

‘hrodn trout, abd Atisptie. selnon:

B-ck-ul:uln.ed f:e.hungr gwwt_h of l‘naétmnus‘ brook ‘trout was
somevhat' Lower:than that seported tof Ereshiter populatises in
lakes-on, the Avalon Peninsula:  bewn Length at_capture’ was 1vies

than’ reported pres

iously For Newfoundland and for all .other North

Auerican avess ekcept Ungava Bay,- Quebec. ‘The' effect on’giowth of

0ing to salt water is Very dramatic when specimens are’ grouped




x:om=tnc (b= 3 D) nnd ullmtrlc > 3 D) whxle the reverse un

i Wmile size

‘ The‘saine dramatic =ffect on grieh of doing to seaand als the -

< greater the ultinate “size atrathed the yonnger the smolt- ‘age as

Growthi.for most part was isometrit

|plopé -values' of the ‘body length-scale 1ength relationship’

attained to be larger the youiger the smolt age. Using’ the slope

of .the g g = a5 sn ind of

{iward afgrants vere in better’ condition than outward mxgunt.s.

Growth of iovard nigrants. snd specisens in sale’ water varied Betveen

s beenn tepnrt:ed ds ' very }mporunt factorr-in;

swoltiticatidmand salihity: ¢

 n brook! r.rouc it u not mz

‘onl"y ae, Smnlt in’ the present sr.udy weke mbat_anchlly smalier.

than thule :epa::ed in the 1Lhztature as snmnn Ih.gh mon-lxty

upon direct tnnlfer 6 sea vazer, e nr.mnnznc of such ig”

probably s syaergistic process’ invélying several, emviconmertal

factors. e, g ) £ E

-~ caleulated grovth’ of “browm. trout vas
g g s

slower than: that reported. £or the fréshwater iom 16 pevesil Av-lnh

Péninsula 1sk=s. a-ék-cilcqlhzéd and enp,ulcnl grauth in {xuhfube( i

d in nlt watet: waa lower than._ that teyaxtzﬂ foi Furopesn p. ‘punuom

meat i oned nbov: for. bxonk eyl i evident. for. t:h:u species’a

The conditigh of inwaid migrants and :pecx.menl u’km ik salt wn.ter

(b'=73.0 b > 3, \1) b better, r.han thnt uf outvn:d

granu BLR o)

1.0) as. xndicuted by the o




Spavning of brock trout occurred during the first 3 weeks of October.

on Come By Chiance River and Notth Harbour River, S.| For Southeast.

River itwas u. Hrlt 3 weeks of ‘Novesber. - Fo_spawning’ concentrations

of brown uout. vere louud. .

.ne sex ntio ‘of brook trout.

for mst part signific tlyin | i

£ar v: of femal 'm numrd m, invard’ ruas’and in salt v-ur. 7

- water. was lover rJ:.n that zepomd for corresponding ‘age’ groups for.

- the freshiater fors. There is evidence to suggest: that both sexes

Lare 1umzeripn'=ri. h'sea on seale. .n.lym it vas deé:n'-tned'




o
sp-mezs There W qridesce to sugge:tvt.lut males. spavn as’ y:r!.

RET s-lt water withoit maturing 1n‘t‘reshwuter and delay! m.curity‘,'

_Delayed matirity p:ohahly muln in greater: lnng=v1ty concomitant

<wu:h an xncrel:e in

effottwhich u _' with

mcmsed size. Conslderin( reports in the llt:tltu:e pra pus» 2

currellt_xnnl betuc:n (1) body siz! and e!g size nnd (2) egg size

;.and lu:vae size ;- the effm of dally of mr.\n:xt.y is most ukel

) naximizatxoﬂ of juvenue nuxvl.v.nl Atl:ntic mmn w]uch cohnh:r.s oyt

“the rivéri tn the pns:nt study- are more 5=1med, the 'd],sphy

an nverall moxt.er life span . phich includes; e‘uutn-non of th




2%

P

a higher ve effort. Also, cu ive spawning is exhibited

instead of alternate spavning. Probably the most important factors
Y DL CANPTNOE, yp————
brook' trout with respect to'the degree toWhich ti:e;nuxine enviroment
is used for :epzndncuve purposes bre ‘salinity tolerance, duration

of ‘ses sojourn ad exteat of migration; Brook trout rate Lovest,
Athntu: salmon’ lnghzst. s brown o t‘mumeduu

1_8‘ ’l'h dlft‘ezenca H\-n.ze ni btnok tro t Harbour lhvex,

“SiM.B. cnmpuxed wx.th tbe zemum.hg a (l.temn 8 and 9 of t.his

s\gmgry) doés not. appesr to have:an'adaptive'basis'but rgthex s

‘eflects a homostatic’ compénsatory response ‘to temporal environmental

l:nndu:i.mu. Life higtory. traits of b:ook“r.{ont on 'Nonn-lim;onr”

River, S.M.B ‘do:not appear that. dlfie:ent_ from the other areas; '

differem:n, fowaver could be by di ial
19, Browa trout intfoduced-to Newfoundland were mainly from British

stocks’ and were of the freshwster form. 'They have since become

Compired to’ on British populatic

in ﬁ:ﬁfouﬁdln‘\d, geowth, rate.in'fréshwater and salt water is lower, agé~
at first: ‘maturity of both type 1 past: smu and sppcinens begond the
 iype 2 post-smolt stage is higher, longevity appca:s to be higher

and altaml’.e rsplwn_{.n‘ is exhibited instéad of! consecutive -wming
‘Life lu!tozy theory pmm:s that fecundxty is also lover.

20.; ?ne n:em.ngly slow rate of spread ‘of bmm trout could be related

to, nuymg x-te, slow gmwm rate and hence lpl egg'dep051tion

: potential it the fact that a hlgh tage of

of both, -exes may" not. mt\lte nﬂ:e: entezxns freshwater and females

“and possibly nalde. arealtsinate spswners: Posdible interscrions”
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present. on that river

gy
. 242

in freshwater with

ndigenous salwbnids also. have to be considered
in this regard.

Although it is not possible to say in u@c of present data if
cnmpguuve exclusion of brook trout by brown trout is occurring on
Notth Harbaur River, S.4.B.; there is reason to believe that the
decline in numbérs Gf the. formér species concomitant with an increase

for the latter is in part due 'to a combination of diffezénun

angling ::ltchn‘bﬂicy, angler preference ind adju:r.mznf.: in the

Teagth and: timiag of the ummd .ngllng seadon both, Pt a
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Appendix 7e. Mean length at capture pe: age. group for North
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