








years. Rainbow trout in the less productive lakes in Larkin's survey and those with high
population densities of rainbow trout, had lower instantaneous rates that more closely
resembled growth of trout we captured in Middle River. What little information we have
from the aquatic habitats in the study area suggests that they are oligotrophic (Stockner
and Shortreed 1983; unpubl. database DFO, West Van. Lab.) and therefore unlikely to
support a high density population of fast growing rainbow trout.

Linear growth models have been used to describe trout populations in many B.C.
lakes (Larkin et al. 1957). Growth models that describe a proportional reduction in growth
rate as the animal reaches maturity and/or nears its maximum size (Ricker 1975) are also
appropriate, particularly when populations are unexploited, slow growing and/or long-lived
(In-age models-Green 1979; Donald and Alger 1986b; Schroeder and Smith 1989)(Figs. 5
and 6). In such cases, growth models which incorporate an asymptotic size parameter
where growth reaches zero, have also been used (von Bertalanffy 1938; Cushing 1981;
Beacham and McDonald 1982).

The maximum attainable asymptotic size for rainbow trout is dependent on many
factors among which include availability of suitable food items (particularly fish prey) as
trout approach a threshold size of 30 cm. (Larkin et al. 1957, Swartzman and Beauchamp
1990). Ecosystems where forage fish are available can support rainbow trout with
asymptotic growth limits approaching 80.0 cm. (Scott and Crossman 1973; Cartwright
1961, Kootenay-60.0 cm.; Beacham and McDonald 1982, Babine-77.1 cm.; Takla-60.8
cm.)(Fig. 6). In the absence of fish prey, the maximum threshold size attainable is
reduced (Larkin et al. 1957; Schroeder and Smith 1989). Relying on diet information from
Babine Lake (Beacham and McDonald 1982) and incidental reports during our creel
census, we can predict that rainbow trout exceeding 30 cm in the study area, have
become piscivorous and dependent on the large numbers of sockeye salmon fry that rear
in the Stuart/Takla drainage (Hickey and Smith 1990).

The absence of trout in excess of 35 cm in Middle River may indicate an
emigration of larger fish from river to lake habitats. Small rainbow trout may seek refuge
in the Middle River where piscivoury is likely impeded by shallow water and vegetative
cover (especially Elodea sp.)(Schroeder and Smith 1989). Once they reach a size where
they can forage on fish, they may move to the lake where fish prey are more available.
Size dependant migration may be the cause of the apparent reduced growth rates of the
Middle River trout. However, the river dwelling fish were generally smaller at all ages,
than those captured in the lake (Fig. 5), suggesting the presence of two distinct racial
groups with possible differences in population sizes and/or diet strategies. Small (30-35
cm.) mature rainbow trout were also captured in Middle River, further supporting the
hypothesis of two distinct populations. Multiple rainbow trout stocks or races with differing
life histories have been reported in other B.C. lakes (Cartwright 1961, Griffiths 1968,
Narver 1975, and Tautz and Land 1976). Growth of the Middle River stock may be
impeded by reduced food availability, excessive summer temperatures (up to 20 °C;13 °C
has been described as optimal by Eggers et al. (1978)) and/or the lack of thermal
stratification. Other factors such as size dependant mortality due to angling pressure,



disease or parasites may also contribute to the observed differences in the estimated
growth rates. Further investigation of diets and movement of both Takla Lake and Middle
River fish and the productivity of the available habitats, is necessary to understand the
dynamics of trout populations in the Takla region. This information will be of value to
determine if separate management strategies are required for each area and for each
species.
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Table 1. Numbers of rainbow trout (n=180), bull trout (n=19), rocky mountain whitefish
(n=32) and lake char (n=41) sampled in lake and river locations using four
sampling techniques. The Middle River category includes fishes captured in
and at the mouth of Forfar Creek. The Takla Lake category includes fishes
captured in and at the mouth of Gluskie Creek and fishes captured in the
Takla Narrows region of Takla Lake. Scales, fin-rays and otoliths were
collected from a subset of the captured fishes.

Takla Lake Middle River
Rainbow Trout
Method Scales Fin-rays Otoliths Scales  Fin-rays Otoliths
Trolling 101 19 9 10 0 0
Angling 21 0 0 6 0 0]
(Shore)
Gillnet 0 0 0 12 0 0
Dipnet 20 20 7 10 3
Total 142 39 16 38 1 3
Bull Trout
Trolling 2 0 0 2 1
Angling 2 0 0 0 1 0
(Shore)
Gillnet 0 0 0 0 0 0
Dipnet 0] 0] 0 13 13 8
Total 4 0 0 156 14 9
Whitefish
Trolling 0 0 0 0 0 0
Angling 7 0 0 5 0 0
(Shore)
Gillnet 0 0 0 20 0 0
Dipnet 0 0 0 0] 0 0
Total 7 0 0 25 0 0
Lake Char
Trolling 38 0 2 0 0 0
Angling 1 0 0 0 0 0
(Shore)
Gillnet 0 0 0 0] 0 0
Dipnet 0 0 0 0 0 0

Total 39 0 2 0 0 0
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Table 2. Mean fork-length (X) (mm) at age, standard deviation (SD), and sample sizes

(n) of mountain whitefish and lake char captured during the spring and
summer of 1994. Ages were estimated from scales.

AGE

Species 3+ 4+ 5+ 6+ 7+ 8+ 9+ 10+ 11+ 12+ 13+ 14+ 15+ 16+ 17+

Mountain X 216 262 280 273.5 300.7 3106 323 331 350 346.3

Whitefish
n 1 1 1 4 6 8 6 1 1 3
SD 416 277 378 166 37.3

Lake Char X 262 534 539.5 568.5 581.8 6344 6315 671 663 687.5 713 746
n 1 1 2 2 8 10 8 2 1 2 1 1
SD 2.1 219 567 674 80 17 6.36

Table 3. Index of average error for the three ageing methods. The index is a measure
of the precision of each ageing technique relative to the other techniques
(Beamish and Fournier 1981). Low index values indicate a high degree of

agreement between methods and a high degree of relative precision. Sample
size is also provided (n).

AGEING METHOD
Scale Fin Otolith (n)
] Rays s
Rainbow 009 0.04 0.05 17

Trout

Bull Trout 096 067 044 9
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Table 4. Lengths and instantaneous annual growth rates (i,.1.,) (In fork-length age .4
minus In fork-length at age ) of rainbow trout and bull trout predicted at each
age interval from length-natural log (/n) age models. Rainbow trout estimates
are made from fish captured at two locations.

Rainbow Trout Bull Trout
Lake Location River Location All Locations
Age Class Length (mm) ine1.n Length (mm) ine1n  Length (mm) in+1-
iza 140.2-229.4 0.492 201.6-252.3 0.224  188.8-226.7 0.183
i34 229.4-292.7 0244  252.3-288.3 0.134 226.7-2646 0.154
45 292.7-341.8 0.155  288.3-316.2 0.092 264.6-3025 0.134
ise 341.8-381.9 0.111 316.2-339.0 0.07 302.5-340.4 0.118
ig 7 381.94158 0.085  339.0-358.2 0.055 340.4-378.3 0.106
iz7a 415.8-4452 0.068  358.2-374.9 0.046 378.3-416.2 0.095
igg 44524711 0.057 416.2-454 1 0.087
is 10 471.1-494.3 0.048 454.1-492.0 0.08
i10 11 494.3-515.2 0.041 492.0-5299 0.074

i1 12 515.2-534.4 0.037
1213 534.4-552.0 0.032
i3 14 552.0-568.3 0.029
g 15 568.3-583.5 0.026
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Figures 1a and 1b. Location of salmon streams and major cities of the Fraser
River drainage, including the Stuart /Takla Region. Fish were collected
from Takla Lake near Takla Narrows and Gluskie Creek, from Middle
River and from the lower portions of Gluskie and Forfar Creeks.
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Figure 2. Temperature profiles of Middle River and Takla Lake for 1994.
Temperatures were taken from three depths on eleven occasions. Note
that Takla Lake is thermally stratified whereas Middle River is not.



16

14
Forfar CreeK R
12 PR N B
kY
10 | Y T\ A
S «
8 A K v
6 4
. . 9
- Maximum
B N o Average
2t e —Minimum
O o , , ‘
O t ~+ — t + —t +
8 5 s s [ c c c c 5 S S (= 2 - a a ¢ a
o AR EEEEEREE
< : : d & :
= ¢ d g T334 Ldeend gt ddd
)
©
—
(1
o
E 14
o
- 12 J Gluskie CreeK
10J_
8 1
6
4 ]
Maximum
------ Average
2 Minimum
o a".k-'")\l\ N + ;
O 5 5 3 a a a
5 5 é F] I a S 5§ § 3 3 3 3 g & & & 8
{ g 2 2 » » B v
v idfiiiiiitiiieiig
Date

Figure 3. Daily minimum, maximum and mean temperatures for Forfar and
Gluskie Creeks,1994.



17

500 -

504 O FAYE g

A OTOLITHS —— g

400

350 -

300 -
250
€ 200- Sigh
£ s BULL TROUT
- 150 | I | | |
|_
5 0 2 4 6 8 10 12
£ 500
— o

450

@) A
400 - ©
350 - 5 g o
8
300 -
RAINBOW TROUT
250 | | | | |
2 4 6 8 10 12
AGE (yrs)

Figure 4. Comparison of three ageing techniques. Simple linear regressions
were used for this comparison. For rainbow trout (n=17), the three
models estimating length-at-age generated similar results (ANCOVA
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generated using scales gave different results (ANCOVA p<0.05) than
the models using fin-ray and otolith data.
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Figure 6. Comparison of length-at-age relationships for rainbow trout captured in
Takla Lake and Middle River. Our data are compared with data from
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Figure 7. Scatter plot and linear regression of mean length-at-age data for bull
trout from all locations. Ages were estimated from fin-rays.





