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elzvatic 20 Peet, 15 milss Traa the towm of Terrace. It has a lasagth of
5.4 miles, varies in width from 7 to 1.5 milsg, and has zn arsza of 5,47
miles (Brett, 1950). It has a rogular shorslins craractorize : oS
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There is only cne outlet, the Iakelss Rivar, at the

Arn intensive c¢rsel consus, covsring all or rzarly 21l of the fishing,
has heen conductad at Takelss L from 1950 to 1953,
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e sport fishery at Lakelss derives most of its support from the neardby
of Terrace, and to a much lesser exteat frem Prlnce Rupert .

village There is -
one highway Irom Terrace to Takelse with two rmain branches, one laading to the
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{a) Ascesswsnt of the Catch per Hour as the Index of Abundancs
In this sztudy ths numbsr of cut=thiroat czught per hour

vala i*w ME2ENTS ﬂf the abundance of the cui=thiost populatica, . ]
of any conclusions bassd upon catch-ror-hour data is dspendent upon the
precisicn of the index of abundance, . Whsther or not catch por erfort accurately
rsflects the gbundance of fish depsnds in pert on ths extent to vhich factors
other than abundancs affsct the catch figures, Mottley (1949 CYET
(1937) Pourd that the catch par hour vas affzected by ssveral Tactorg. Motiley
da c:ibei the relationship between catch por bq;t of effort and abundancs as

rvilinear dus to differences in the skill of the participa ting snzlers., s
fouﬁd uMat when fishing was good or weathe urable, the

£ v conditions we
catch psr hcw ézg¢lined; due to a higher proportion of unsk
anolizg iﬂpu;atlon'on those days.
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ci ei aaglers in the

An effort was mzde to determine the re ? ationships of
dsy, and the metncds of fishing to the catch zer hour at Tnk
tests of =ssociation were applisd to the zepneral catch datag
e

,:L
elaticnships were found,
Examin ticn of ithe catebm,s":hour Zeta obitained by ths IsXalse crsal
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cen: icates 3 zcasiderable variaticns in the catch per hour
betwesn ths indivicdual anglers. To determine whether or not variation in skill
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wz3 a factor coﬁéLﬂbntiag
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proficizncy as
vas placsd In o T‘a@e esti 2
erg bazed a2lme red fished at'ths
In cther hed at ths lake
a pariod of cnga) distributica
a trout end 2t ths l=ke with
ts gear idents with little
: Tishing . shat e lcke, The poor
ishermean were us je ;ith 1i table gear-or of
ishing., It should be emzhasized that ¢l 31
specific references to ths patches, (T
frequency distributions of the catch-ps
cach of the catcgories from 1950-1632, )

The mean catch per hour attained by the good englers was fairly constant
over the thrse years of study, 1zesting that there has been little chargs in
the gize of the cut=throzt population.during the thrce-ysar psriod. 4t the
sama tims the mesan catch per hour of the pocry anglers increassd, suggosting
that this group fish en bz e zki 1l ezc 3 ctes of the
mediva anglers

uvames of the anglexs ware not recorded. As a
resul the fraguency distwibution of catch-per-hour
values .

‘ais of the data has shown that the catch Der hour
felt that mest of the varisbility avcss from
ndividual fishermen., Wwhersas ths skill of the

1y va?*?hl@ It is
s in the skill of the i

oW l“’
o]
[¢]
(93

mediuvm to poor il“ﬁ?fﬁon nay ! changed from yser to year, it is u~o',ale
that the skill of tha good fishe nct., For this rea cason, the z-?ﬂ catch
psr b of the good fishernen prob¢bly ropresents a bettsr index of v tlve
abu ndance than catch-péer-effort figures derived fran thas angli}g of the othsr

gr hDS °

=s®nél Distribution of the Fisherz

The major firhlﬂp effort in May of all years conceunbtrated on ths ILakelss
River (sse Fig. 3) coincident to the emigration of young sockeye, ccho and pink
salmon down the lakelse River. Gualitative aralysis of the trout stozac
indicates that the consumption of the young migrants is quite high & r*ng this

period,

FProm June to August the Tishing effort « tributed beiwssn the lake:
and river, with a greater effort expended on the lakeo In all yeers a mzjor
art of the fishing effort on the lekas in June end July conesntratsd clong the

weed beds on the west shore; colnclident with the hatehing of larze nuwibzrs of
mayflies. Analysss of the trout stomachs 1ndlcate that they feed almost
entirely upon mayflies at this time,
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the adult sockeye salmen. Stomach anslysis indicates that the trout,feéd upon
the egzs of the adult selmon during this psriod. ~

A

{e) Lze Compcsition af the Cutmthroat in . the fhglers? Catches

T e

The ages of the cut=th roat in the anglers’ catches Were determiﬂed by
sxamining the scales of the trout sampled by the crsel census. The 2gs ccmpo- . -
sition of camtches from the laks and from the river have bsen considered separ-
ately, bescauvse of seasonal changes in the fishing intensity at the two locetioms,
and to exXamine the possibility that the mivser and lake populaticns might he - ‘
distinct. - ' o ' B T .

L0

oo (1) Seasonal reprezentation of the sge groups in the anglers' catches,
The cut-threet first make thsir appesrance in the fishery at Lakelse at age II.
Usually a few ll-year-clda enter the fishefy on both the leke dnd the river in
May, and as the ssascn progressss the pumber caught increases.(Tables I and II
~and Fig, 4). Comparison of the msdn lengths of Age II trout caught in May of
1850 to those. caught in August showed that no slgnlficant differences (8.55 and
8,64 inches) existed, suggssting that thére were 'scme faster growing Age 11 7
trout that became vulnerable to the fiShPTy early in the ssason. The fact that
thess fish are just on the minimum size limit (8 inches) partially accounts for
their low represasntation in. the anglers' catches. It is likely that wors were
cauzht but were either releasgsad or not declared. It is also possible that fish
of that size are not vulzerable to the gca; ubed by many of the BPULtS fishermen.
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, Throughout the four ysars cf the cr eal cansus Age ILI tzcut hava been
the most abundant age class in.the anglers® catches (approximately 43.0%). The
proportion of these fish in the catches rcnaiks almost constant throughout the

.. 8ga800e.... -

\gg IV &an Y u“out ars mﬁst abuduant inhx,e sprlag,of cach 3ear» th@l&
" ukybsrs tendire to décline as the season progresses. Thlsrd cline may bs due to~-a‘ -
-1fan-emigvationvaftmature or maturlng fish fism tha laka a,d the upper makel ST

‘"5m1grating"down the L&ke‘se River (taven from samples of trcut trapped at the
Iekelss River weir in 1953 {Fig.. a) ,

Al

“trout. anpaarsd in the angéerSV catchss from +he Aake and the' r;var.:fﬂff
‘was very gmall amcunting to- 4 percen‘to Yo concludians
}va;&ationf and-the. aJallability ‘of fish™of this age

B i'nﬁge
101952,

5 : ﬁiﬂu&l'regriséniaﬁion;o the ag s anglers’ ¢atchess. -
: The_aoe composition of the lake catches tenas_tombs léss subject td variability - - *
"'thaﬂ ths’ r?ver catches, ‘ : . : ; C :

In 1952 the installation of a éockeye gmolt counting weir in the Lakelse
River (Fig. 3) restricted the emigration, and in 1952 and 1953 the fishermen
tendsd to.confine their effarts to the area above the weir and did not sample

ths area as widsly as in prev ous yearss

f'From yea;‘to ysarg vcriatiors 4n tha tima of du"
trout ecsur, owing Lo dlffa:encas in ﬁ;&ul“r tiwe of i
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var 52 v

the Ve the main centributing ags €3,
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dacline in the sizs of cut-thrcat of sach age class from 1950 to 1952. In 1953
there wes a significant increase in the size of the fish {Table VIi)e

Q

As discussed previously there is little evidsnce from the cstch- ~hourp
data to suggest that the abundanca of the cut-=throat increassd du ing ¢ 8
years, Larkin (¢950) fourd an inverse relationship betwsen the mesn lenz gths of
Ksmloops trout of various ages and thelr corresponding standard ueviutions, Ha
found thet a slow rate of gruwth was associated with a higher varistion in
individual size, suggesting that when there was a sLrong compe bition for food,
the individvals were unequally affected. This does not appsar to bs thes cass
for the cut-throat at Lakelss. The snaller the mesn sizh of the fish of a
specific age-classa, tlde =maller the standard deviation of 'the lengtha tends %o
be {Table VIIl). There' is no evidence that the observed changes in grewth are
a~socbated with changss in population size,
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The inecreass in growth of the cut-throat in 1953 may have besen related |
to a higher consumption of food, during the fall of 1952 and the spring of 1983,
Warmsr leke tempsratures €urlnb the fall of 1952 (as indicated by sdan Ly vater
‘Lemperaturs records and air temperatures, see Figurs 9) and an sarlie T break-up
in the spring of 1953 (&pril 9 in 1953 as compared to Ma ay 1 in 1852 and April -
25 in 1951) suggest the pessibility that these conditions may have incrszsad the
rate of growth and extended the active feeding period of the trout.
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{e) Rates of Exploitation
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i;zarﬁlug {fin excision (Shepard, 1953)) during ths spring and surme

showed no migration bstween the leke and the river suggesting that after the
downstream movemsnt bsgins there is little or no interchangs. :]"'hus9 fo; the _ T
purposs of cxemining the effect of the LJ*hu¢y on the papulatlon the river popu-
lation can be considered sesparatsly from “that of the lake., From the resulis of
~a mmikerecapture program, the proportion of the caut-throat popuiat}ca takcn 1“;x,r
the anvlev san be GPPIbliuatEdo

T
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:'f l) P;vex'pcpulau*on,i SheLde estinated the river nonLlation of cat= ]
Lhroat in 1952 to bs appreximately 4,000 at the time of angllng (some fish had ?‘é
moved out of the fishirng area befors the ssescn had opened; thz total population 15 8

- before the opsning of ths Tishing season may have thus b»en .appraximately o = 3
5;,000). The arglanv fighery takes only the smaller fish (Fig. 5).  In 1952 the — ..
total catch was estima ted to be anp*UYimataly 1,100 and no lower than S00 (the - - 3 -

umbar of trout examined ). Therefore, of the pnpulatlon of cut- ~throat, exclud- - | f
ing a Tew IT=yvaLaold fish which move downstrsan in the spring, the angira e —= x
fishery took about ZO parcento R Rt = C

U

B In l9u39 wh n a major part of the ra si had occurred before the
anéllng season began, the total catch dsc ed. igher than ever rats of
exploitation was cbserved., The populatzon was estimated to be slightly more
than half that availeble in 1952 (i.e., about 2,200). Of these, the a:gling
fishery removed about 700, and no fewer than ROO rspresenting a rate of

; loitetion of about 30 pere@nt. Lzain ths e:gling Tishery did not shmpls the

JaLee fish as thoroughly as the smaller ones. The higher rate of explecitation

was assoclated with a marked increass in the 1ntensity of fishiag (Table I)i=——= =
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N, Y - 2y onplets
beginsg, the emigration of ca;twt.hr(ii down the Lakelss Rz.ve,. is com _iepa;,
952 leks popn.laylon to bs approximstely
The rTemoval of trout in 1952 by anglers.
nJJal was &bo"t lg-s»OOo l"‘l‘h{s A.ep'f'a':'_,b k
cent in both wars,

. Shepard (195%a)sstimsted ti1
15,000 fish, abova 8 inches in legtho
wag appracimately 1,300 end in 19) the r< ou
z2nts an Jpprc;xiza‘*a rate of erplitation of ebout 8 \‘9 j
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sk (over 8 inches ,‘n Jenrfth) was es’t imate
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lgsz and 1953, the engling fishery removed
sbout 1,200 (or 9.5%) in 1953, Th availae
is probebly lowe r.han that of IV-Jear-olds
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Table I. MNonthly catch per hour of cut-throat trout of various ages caught by
anglzrs fishing on the Lakelse River, 1950-1953,

ITE w v
Nov. No., Bo.
fish C/hr.  fish C/hr.  fish G/hr,

55,523 125 1,190 5 .047
w2 a9 | 47 534 24 .27
178 357 244  ,430 157 315
214  .288 224 01 76  .102
. 80 .704 48 423 7 .08l
29 243 53 445 33 .27
1952 227 - = 88  .299 141 621 62  .273
} 1953 110 5 - 21 .190 26  .236 ? 053
Jul 1550 123 42 341 100 .813 14,113 s -
| 1951 121 15 123 P 656 57,471 4,053
, 1552 49
. 1953 - 30 .
Aug 1950 68 2 .029 40  .583 22 .323 2 .029
1951 éé 7 134 17 - .326 noLen - -
1952 ; . I
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Table II. Montbly catch per hour of cub-thrcat trout of variobs eges

anglers fishing on Lekelse Lake, 1950-1953,

caught by

o g8 11 Iv. v
No, No. . No. No, -
Hours. fish C/he.  fish C/hr.  fish C/hr.  fish C/hr,
May 1950 47 15 319 49 1.042 2 .042
1951 25.5 13 .509 16 .627 5 117
1952
1953 15 J
Jun 1950 278.5 a4y 163 .585 85  .305 3,010
1951  161.5 2 .012 70 433 58,359 7,043
1952 107 3 .028 35 .527 a7 439 7 055
1955 271 14,051 181 .667 199,734 65  .239
Jul 1950 277 39 140 138 .498 70 252 10 ;036
1951 l79.5£ 10  .055 94 523 43 259 6 .033
1952 395 13 .032 153 387 140 - 55a 126 318
1953 129 37 .286 a1 317 20 .155 3,023
hug 1950  43.50 15 - .34 es 505 1l .252 - -
| 1o51 %6;0§7 1_ 9 .118 26 .342 22 289 1 .013
losz 18 13 110 61 .56 58 .91 8 .067
1953

e R L T
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Table 1IX., Comparison of smmua
ages caught by angl
Lake, 1950-1933,

cateh per hour of cut-throat trout of various
3T m {a) Lakelse River and (b) ILakelse

e
145)
jmg
Yete
=
G}
<y

L N S T VR

1 11 Y v
. No,. Ko, KNos . No.
Year Heurs fish C/hr. fish C/hr,  fish C/hr. fish Cfhr,

River ' :
1950 403.5 73 .178 0% o739 186 A4 12 .029

[
W0
[
o

382 .0 27 070 163 226 169 LA 59 154

821.5 267 <3S 422 .513 223 71

[
[io]
w
fav

1953 883 284 321 239 .270 102,115

(=
i
@D
R R R AT oo AR TGRS

1950 647 99 «153 345 2523 211 526 13 02
1951 442,5 2l .047 Z0L1 0454 143 033 18 .04

19352 620 1538 . 082 #80.. .46l 280 <451 o8 023

~J
(9]

1953 415 175 204 .492 184,444 75 175

e R e g
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Table IV. Catch per hour of cut-threat trout of various esges, cau
- ‘anglers on lekelse ITake and lLakelse River, 1950-1553,

;p omx W ¥ VI I Il W

1950 , _ |
No. 17 70 43 3 66 228 140
% 127 52.6 2.3 2.2 14,8 51.5 31,5
1951 ' | o
No. 13 78 gL 30 ! 15 142 101
4 6.43 58.6 40,0 14,0 5.5 52.3 57.2
1952 : , = '
Wo. 43 63 36 12 23 125 125
% -5§Z:> 29,8 46.2 24.4 7.5 41.8 41.8
1953 ,
No. - 54 23 18 60 43
%4 45,3 38.2 16.3 12,5 41,6 33.3
" B
- "l‘? _
N v 1‘avz3
i !5{ .




Table V. Means end standard deviations of fork lengths (inches) of different N
ages of cut~throat trout in anglers'® catches, 1950-1953, : K
Age 1951 1952 1953 P
= 505
208 | (8%
et 8.02 7,90 G-
* 1,452 ? 1.350 21,03 s .89
= ,155 = 27 = .230 = ,216
' nH A9 250 i5.69
AaS | I1I 10.79 10.20 9.86 10,99
- T1.192 * 1.z220 T .s47 Tiazm
52
o = ,068 = .088 = .065 = ,115
A\ | T ¥ {7 11,48 . 1l.e 11,92
* 1.440 * 1.380 934 * 1,503
= ,10L = .1005 = 067 = 115
- , co ) rg“g}
Bbj ’f% P ’%1‘2_, PR
2307 14,45 12.91 12,29 13,300
o S e + . + +
. ° loa}-d = loago =9 .981 - 10471
= ,203 = .208 = ,10L = 235
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: Table VI,

®it tests at probable leval of .05 of mean lsngths of cut-throat
trout in each age group.
fage 1950/1951  1950/1952  1950/1953 1951/1952  1951/1953 1952/1953
II NS s S NS S S
-3 =3 &= =3 — &=
{111 S 5 NS S S 3
il = &= -3 b= L=
i) s S N3 S s S
=> > == = &= =
v S 5 S S NS S

' Increase &=
vEDecrea’se RN
t#SJ'Lgnii‘icant S

fNot significant NS

PR S N N R it

RS TSTREN,

RS
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i Decrease. —»

Table VII., ¥ tsst for significance at .05 probability level of standard
dsviations of mesan lengths of cub-throat trout ir sach age group.
ige 1'950/1951 1950/1952  1950/1983 1951/1952 1951/1953  1952/1953
T NS NS 5 NS s NS
- - s D i —3
I 111 NS s KS s - N3 5
v 5] ) i) g™ NS S -
= = = = =3 g L
v NS ) NS 8" NS s

¢ Increase {=

i

.,<
[T
1

I,

£ Significant S

i Not significant NS
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Figurs 1. Map of Lakelse lLake showing bottom eonfigura’oion, and roads
giving access to lakeshors.
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Figure 3. Distribution of fishing effort on the Lakelse River and on
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Figure 5. Lengbth frequency distribution of Age IV and V cub-throat in creel 1983, and river fence
pamples 1953, smoothed by threes.
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