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This report contains data on the growth performance of wild
chinook salmon fry taken from the Nechako River, B-C. on 25

April, 1,994 . Fish were taken to a l-aboratory ?ttd- f ed a
.b**"rcial diet to measured satiation, ot a calculat,ed 80 or 502
of satiation. Water temperature simulated the daily ambient
river temperature, ot ambient with a decrease to 15, L2.5 or
10oc for 30 days. photoperiod was set daily to that at the river
site. The experiment was terminated on 29 September. FuIl data
:ables of sam|1e means of growth measurement are presented, with
a calculat,ion of f eed conversion and ration. Figures illustrate
il(periment,al design and the resulLs.

key words: chinook salmon, Nechako, temperature, ration, growth.

nf srntf;

Sbelbourn, John E., W. Craig Clarke and C. D. Levings. l-995.
Effet de 1, abaissement de Ia temp6rature sur Ia croissance

de jeunes saumons quinnat (Oncorhyn?4ys^ tshawytscha) de Ia
rj-viEre Nechako etuaie pour trois diff6rentes rations
a' imentaires . can. Data Rep. Fish. Aquat . sci . 958 :2tp .

Ce rapport pr6senLe les donn6es obtenues en 1994 sur la
grcrformance- de cioissance de j eunes saumons quinnat sauvages,
frrises le 26 avril de 1a rivi€re Nechako, C.B. Les poissons
Lr-rr"f6r6s au laboratoire ont 6c6 nourris d'un aliment commercial
e saEi6t6 ou a Go ou 80? de Ia sati6t.6. La temp6rature de I'eau
a €u6 ajust6e a la Lemp6rature journaliEre de Ia riviEre ou
atraiss66 de 10, L2.5 ou l-5oc et ce pendant 30 jours. La
pn"cop6riode a 6t.6 a j ust6e quotidiennement a cel-Ie du site
E:udi6 de Ia rivi€re. L'exp6rience a 6t6 termin6e le 29

septembre. Les t,ableaux p!6qentent les vaLeurs moyennes des
,'*n iures de croissance des diff6rents 6chantillons ainsi que les
ialculs sur Ia Lransformation de 1a nourriture et la valeur de Ia
raEion. Les f igures pr6sentent les protocol-s exp6rimentaux et
les r6sulLats.

mots-cl6s : saumons quinnat, Nechako, temp6rature, ration,
croissance .
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photoperiod was set daily t.o simulate daylight J civil
:wi I ight -L the river (Iat it,ude 54 oN, longitude 12 5 ow : data
ccurt6"y chris Aikman, DAo, NRC canada, saanich, BC. v8x 4M5) -

After arrival at pBS, fish were hand fed several times daily
:c cessation of f eeding, wit.h automatic f eeders being used. on
weekends. Fry were fed Biodiet@ mash mixed with Murex@ krill
iines (kri11 -fines were withdrawn on 15 June). Feed size was

increased according to increasing fish size, following the
:nanuf acLurer' s advice .

A bulk sample of fish from each group was weighed and
returned t,o the tanks on 27 MaY'

On 1,G.Tune aII the fish were weighed and measured
individually under light anesthetic (2-phenoxyethanol, 5 ppm

solution) , ind return6d to several similar tanks to avoid the
;;;"iUi1iiy of overcrowding. Af ter this distribution, Biodiet'@
Lecame the exclusive feed

on 4 and 5 Ju1y, fish were selected without known bias for
ragging internally with paqsively induced t,ransponder (prr) tags
(pi6ntI.", i-990) lnd were distributed without choice to separate
tanks according to the two collection sites and the feed and
temperature re!i*e", as described in the paragraPh below. The

treatments had been randomly assigned to the tanks before the
distribut,ion of f ish. To ensure that, there were approximately 3 0

fish per tank (by experience an ideal number for these tanks),
most were selectld, including small fish. Fish were tagged by

";;ar"iateral insertion of a Prr tag into the body. cavity, using
a sterilized 12 ga. hypodermic needle. However, fish under 2

grams were not ""rectld 
if they appeared too frair to accept' the

[ypodermic needle during tagging '

on t.he f ol lowing day, 5 July, the experimental rat ioning of
feed was siarted, ba6ed on Ehe fish weights.obtained. This was

considered to be the first day of the experimen! ' The

experimenial design and treatments to be applied are shown in
Table 1. The fish were fed by hand between 0800 and 1500 daily,
to measured satiation (R..*), ot SO? (R.r) or 60vo (R.6) of tl" R,n"*

tank with the same tempefiture regime. The R.G f ish \^tere f ed

every other day to .n"-,rr" a f ull iccess to f eed f or all the f ish.
Temperature was recorded daily before any required adjustment -

Water 
",rppf 

ied to the laboratory at regulated temperatures , and
was mixe-d- accordlng to the proLocol f or that treatment .

Adjustments were made as necessary to maintain limits of +0.3oc.

ExPerimental Protocol

Temperature regulation during the experiment is illustrated
in Figure 1.
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Figure 1. Protocol for daily setting of temperature leveland the sampling schedu1e for chinook fry f rom r.-..ipt of f ry on26 April to termination of experiment on 29 Septembei , Lg94.

Af ter tagging, the cont,rol temperature (ambient, Ievel ) was
se!_ daily to follow the temperature record.ed by DFO at CheslattaFall-s in 1992, f rom 15 .Tu1y to 1 September. 1gg2 was a year of:igh temperature: Ehis high 1evel was chosen to set a nalurallycccurring uppgr limit, to the design. The remaining tanks were
=egulated similarly, _except, that for a 30-day perioa (to producethe cooring effect of water rerease from the rbRr') , level-s wereset at 10oC, l2.5oC and 15oC. These temperat,ures were to
aPproximate the cooling ant,icipated by the change in water
scurce . Af ter t.his neriod (f e JuIy t.o t_g Augusi allowing f orzcc per day acclimation) , temperatures were rest.ored to th;cont.rol Ievel . The experiment was t,erminated. on 29 September.
'l[ne mean of the dai Iy temperature record.s over each sairpl ing
iunt,erval, for each group (tank) , is present,ed in TabLe 2.
trDetails of the sampling times and temperat.ure adjustments are
a- so presented graphically in Figure 1.
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the initial sampling of weight only (to avoid undue handling of
f ish at tagging) and until t.he end of the experiment, we ight and
length of each fish were obtained at, each sampling.

During sampling, Lhe fish were removed to an aerated pail,
and each fish wls then lightly anaesthet.ized in aerated water
containing aerated 2 -phenoxyethanol ( s ppm) . Data were recorded
electroni-ally, using a laptop computer and software written by
John Blackburn at PBS. For each f ish, t.he PIT tag number was
electronically identified and recorded, fork length was measured
to 0.1 cm and the fish was immediately placed in an aerated bath
of normal water at the appropriat.e temperat,ure, which was placed
on a self -t.aring balance, sensitive to 0 . 1 g. Weight. was then
automatically recorded. During this absence of fish, each empty
tank was thoroughly cleaned and refilled.

For each f ish, w€ight (W) was recorded in grams, length (L)
in cent imetres , condit ion f actor was calcul-ated as 1- 0 O ' (W 'L-3 )
and specific growth was computed as l-OO'(In W,., ln Wn-r.) 'AL-l,
where At = interval in days.

Af ter each weighing, ration was recal-culated on a dry weight
basis according to measured water content of some of the same
stock of fish. Fish dry weight was obtained from sampling a tank
of residual f ish held at ambient, temperature, f ed at R.8 level
(there was an insufficiency of stock to sample each tank) . The
samples were dried for 24ln at 80oC. Feed dry weight was.oltained
at Lfte same time. Proportional rations, based on dry weight of
fish and feed, were derived from the feeding performance of the
maximally fed fish at each of the appropriate temperaLures: i. e. ,

g0 and AOZ of the ration was calculated according to the newly
obtained biomass of these groups on reduced ration. Between
samples, ration was adjusted daily according to a growth_model
proirid.d by BiIl Mclean, Quinsam River Hat.chery, Campbell River,
BC (Mclean, L957 ) .

DATA PRESEIITATION

A full series of data tables is presented. The data
pert,aining to measurements taken on the sampl ing days are f or all
e i"f, alive at that time (Tab1es 3 through 6 z each of these tables
spans 2 pages) .

The daily mortality record is shown in Table 7 . Measured
biomass is relorded in table 8, with estimation of weight on
those occasions when fish died between samples. Data for feed
conversion and raLion (Tables 9 and l-O ) were based on biomass,

""i"g 
adj ust,ed values when necessary in order to provide data on

; ;.;-fisrr basis. rnstances where it was necessary to estimate
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!h. weight of missing fish (because ofindicated in Table g by bold type, andast,erisk.
Tid-period mortality) arein Tables g and 10 Uy an

No infectious agents were found in any of the samplesexamined by the PBS Fish Hea1t,h unit. Two moribund f ish f rom thegroup with excessive mortality (tank 501) were 
"".tioned forti?tological- examinat,ion. Tha resulting report indicated noevidence of significant pathology.

Figure 2 shows mean fl"h weight, one plot for each of the
,u J rIIgD L:::^:l:_ 1:":?s:'of . the trg sires _f or rhe four temperarures .

:i:!|:.i:"_:I- -:1" r|,ree ,plors indicares -"-;;;d;r;;;;-#;!". 
of

a:neliorated by compensatory giowth of the""-iiJrr-lrter
-,r,Tff:3ty:"-y1"_restored to ambient. such a i."p"""" was;;;;;;."i*Il. i"I*?Fi;";,'i""13'. r
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TABLE 1 EXPERIMENTAL DESIGN

8

(Numbers designate tank identity)

( for sampleTABLE 2 MEA}T
period dates,

OF DAILY TEMPERATURE BY SAMPLE PERIOD
see Figure 1 )

'! no-.

Temperature

Ration

Ambient

10 0c

12.50C

l-5 0c

source: frvine's Lodge source: Diamond Is1and

&-r R Rn R-rt R.5 R.8

405 403 505 302 304 401

305 502 408 402 505 4 l-0

301 508 507 504 509 503

406 407 303 409 501 444

Temp Ratn Gp Periodl- 2 3 4 5 6

Ambt Rmax Irv
Diam

R.5 Irv
Diam

R.8 frv
Diam

16 .6

1_5.8

5

6

L7

t7
18.8

18.9
1

1

r-8

18

15.5

15. 5

13 .4

l-3 .5

5

5

r-5

L6

3

5

t7
L7

8

9

r_8

18

t7
18

9

l_

l_5

l_5

5

5

13 .2

t3 .4

15.5

L5 .6

t7 .4

L7 .2

I
2

18

18

L8 .2

L7 .4

r_5.5

15 .4

13.5

L3 .4

10.OoC Rmax frv
Diam

R.5 lrv
Diam

R.8 lrv
Diam

7

5

t5
r_5

tt .7

tt .7

r.0.3

LO .2

6

5

16

1-6

15 .4

15.5
r_3 .4

1_3.3

t5.7
L5 .6

11.7

l-l_.5

3

3

10

10

7

6

l_5

l_6

15.8

L5.5

13 .4

13 .3

16

16

7

6

r-L.8

11 .5

to .2

L0.1

L5.5

15.5

1-5.7

15 .4

13 .4

r-3 .3

12.5oC Rmax frv
Diam

R.5 frv
Diam

R.8 Irv
Diam

].5.7

16.8

L3.7

14 .0

t2 .6
12 .6

2

2

l7
L7

l-5 .4

r-5.6

1_3 .4

13 .5

t5.7
16 .6

13 .5

13 .5

L2 .5

L2 .4

2

2

I7

L7

15.4

L5 .4

13 .4

13 .3

L6 .6

15.7

13 .5

13 .5

12 .5

12 .4

l-

1

L7

L7

15.4'

15. 5

13

13

4

3

15.OoC Rmax Irv
Diam

R. 5 frv
Diam

R.8 Irv
Diam

15

15

4

5

15.6

15.5
15.0
15.1

t7
I7

6

5

r_5..3

15 .4

13 .3

13 .4

16 .5

r.6.8

1_5.5

r-5.7

15.1

15. 1

1-7

L7

5

6

15 .4

r-5 .4

13 .4

13 .4

l-5

15

7

7

L5.7

15.5

15

15

2

0

L7 .6

L7 .5

15 .4

t5 .4

13 .4

13 .3
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TABIJE 3 MEAII WET WEIGHT (g) OF NECHAKO CHINOOK FRY BY SAMPLE

Temp Rat" Gp Stat 4 Jul 15 Jul 2 Auq l-8 Aucr 1 Seo L5 Seo $6:'

Ambt R*"* Irv n

mean

se

Diam n

mean

se

Irv n

mean

se

Diam n

mean

se

Irv n

mean

se

Diam n

mean

se

R .8

29

2.4

0.1

29

2.9

0.1

28

4.6

0.2

28

5.0

0.2

28

7.4

0.3

28

9.1

0.4

28

10.7

0.5

30

2.6

0.1

30

3.2

o.2

30

4.7

0.2

30

5.7

0.3

30

7.2

o.4

30

8.5

0.4

30

9.2

0.6

31

2.2

0.L

3l_

2.4

0.l-

30

3.0

0.1

30

3.2

0.2

28

3.5

0.2

28

4.2

0.2

28

4.4

0.2

27

2.7

0.1

27

2.9

0.1

27

3.5

0.1

27

3.8

0.2

27

4.3

0.2

27

5.1

0.2

a-1

5.3

0.2

27

2.5

0.L

27

2.9

0.L

27

3.9

0.2

26

4.7

0.2

26

5.5

0.3

26

6.7

0.3

26

7.5

0.4

29

2.5

0.1

29

2.8

0.1_

28

3.8

o.2

28

4.2

0.2

28

4.8

0.2

26

5.5

0.3

25

5.0

0.3

100c R"r.- frv n

mean

se

Diam n

mean

se

Irv n

mean

se

Diam n

mean

se

frv n

mean

se

Diam n

mean

SC

R.6

29

2.4

0.1

29

2.9

0.1

28

3.9

0.2

28

4.9

o.2

28

6.5

0.3

28

8.7

0.3

28

10.4

0.4

30

2.5

0. r.

30

3.1

0. r.

30

4.0

0.2

30

4.8

0.2

30

6.4

0.3

30

8.3

0.3

30

10.0

0.4

28

2.3

0.L

28

2.6

0.1

28

3.1

0.1_

28

3.4

0.2

28

3.8

0.2

27

4.8

0.2

25

5.2

0.3

29

2.4

0.1

29

2.7

0.1

29

3.1

0.l_

29

3.5

0.2

29

3.9

0.2

29

4.8

0.2

29

5.0

0.3

28

2.4

0.1

28

2.8

0.1

27

3.5

0.1_

27

4.3

0.2

27

5.3

0.2

27

6.7

0.3

27

7.8

0.3

28

2.7

0.l-

28

3.L

0.1

28

3.7

0. r_

28

4.2

4.2

28

5.2

0.2

28

5.5

0.3

28

7.2

0.4
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12.5oC &n.* Irv n

mean

se

Diam n

mean

SC

Irv n

mean

se

Diam n

mean

se

frv n

mean

SC

Diam n

mean

se

15.00c Irv n

mean

se

Diam n

mean

se

Irv n

mean

se

Diam n

mean

SC

Irv n

' mean

se

Diam n

mean

.se

fff
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rA.o!.s t rvrllAN .L!;N(j.r'H (cm) oF NECHAKo CHINOOK FRy By sAMpLE
Temp Ratn Gp Stat 15 .ful 2 Auq 1-8 Auo l- Sep 15 Seo 29 Seo
AmbE R..t Irv n

mean

se

Diam n

mean

se

Irv n

mean

se

Diam n 
.

mean

se

frv n

mean

se

Diam n

mean

se

23

6.4

0. r_

28

7.3

0.1

28

7.9

0.1

28

8.4

0.1

28

9.1

0.1_

28

9.6

0.1
30

6.5

0.1

30

7.3

0.1

30

7.8

0.1

30

8.3

0.1

30

8.8

0.l-

30

9.2

0.2
31_

5. r_

0.1

30

6.4

0.1

30

6.5

0.1

28

5.8

0.1

28

7.L

0.L

28

7.3

0. r_

27

6.4

0.1

27

6.8

0.1

27

7.0

0.1

27

7.L

0.1

27

7.4

0.1

27

7.7

0.1
27

6.3

0.1

27

6.9

0.1

25

7.3

0.1

26

7.7

0.L

26

8.1

0. r_

25

8.5

0.l_
29

5.3

0. r.

28

6.9

0. r.

28

7.L

0.1

28

7.4

0.L

26

7.7

0. r-

25

8.0

0.1
10.00c &n"* frv n

mean

se

Diam n

mean

se

frv n

mean

se

Diam n

mean

se

Irv n

mean

se

Diam n

mean

SC

R.6

R.8

29

6.4

0.1

28

7.0

0.1

28

7.6

0.1

28

8.2

0.1

28

8.8

0.1-

28

9.5

0.1
30

5.5

0.L

30

7 .1,

0. r.

30

7.5

0. r-

30

8.1

0.1

30

8.8

0.1

30

9.4

0.1
28

5.2

0.1

28

5.5

0.L

28

5.8

0.l-

28

7.0

0.1

27

7.3

0.1

26

7.6

0.1

5

z

29

5.3

0.1

29

5.6

0.L

29

5.8

0.1

29

7.0

0.1

29

7.3

0.L

29

7.5

0.15

5

3

i9

I
3

28

5.3

0.1

27

5.8

0. r_

27

7.3

0. r-

27

7.6

0. r-

27

8.2

0. r.

27

8.7

0.1
28

6.5

0.1

28

6.9

0.1

28

7.3

0.1

28

7.7

0.1

28

8.1

0.1

28

8.5

0.1



TABLI
L2.5oC R** Irv n

mean

se

Diam n

mean

se

Irv n

mean

se

Diam n

mean

se

Irv n

mean

se

Diam n

mean

SC

l-5.00e Irv n

mean

SE

Diam n

mean

se

Irv n

mean

se

Diam n

mean

se

Irv n

mean

se

Diam n

mean

se
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TABTE 5 MEAI{ CONDITION FACTOR BY SAMPLB PERIOD, 1OO . (W.T,_3)

.l
.11
,1 I3rl
.o 

I

.l. I

-

I

29

r.5

).L:
25

7.7

9J-
29

8.9

OJ
27

8.3

_9J-
29

9.5

_9J-
29

9.5

_9J-
25

7.9

_9-1-
13

7.7

0 .1,

lzz
Lo
I 0.,

=
II r..
I

I o.t

Temn Rat.n Go Stat l-5 JuI 2 Aucr 18 Aucr 1 Sept 15 Sep 29 Sep

AmbE R-"-

.8R

Irv n

mean

se

Diam n

mean

se

Irv n

mean

se

Diam n

mean

se

Irv n

mean

se

Diam n

mean

se

23

1_. LL0

0.0L2

28

1.l_57

0.008

28

1.185

0.009

28

1.218

0.010

28

L .2L5

0.010

28

1. 173

0.010

30

I.L28
0. 01_2

30

L.t72

0.010

30

1.185

0.0r-2

30

L .207

0.010

30

L .222

0.010

30

1.130

0.014

31-

L.049

0.01_5

30

1_. 103

0.0r_8

30

1.1_03

0.0L5

28

1.140

0.012

28

1.182

0.011

28

1.112

0.011"

27

1_. 082

0.0r-2

27

1.139

0.012

27

l_. Lr-6

0.01_2

27

t_.151

0.0r_0

27

t .225

0.0r"1_

27

t.t27
0.0r-r-

27

l_. 117

0.017

27

1.143

0.014

25

L.171_

0.011

26

r.194

0. 013

25

L.228

0.0r-3

25

1.159

0.0r-r-

29

I.LzL
0. 014

28

L.L47

0.009

28

1.137

0.009

28

1. 185

0. 010

26

1.190

0. 009

25

1.155

0.009

10.00c R*"* Irv n

mean

SE

Diam n
mean

se

frv n

mean

se

Diam n
mean

se

Irv n

mean

se

Diam n
mean

SE

.6R

29

L.O92

0.014

28

I.L2T

0.012

28

1.102

0.013

28

1.181

0.014

28

t .23L

0.010

28

1.L92

0.010

30

1_. r-36

0. 0Lr.

30

l_. 118

0.0L0

30

L. 091

0. 011

30

L.1,52

0. 0r-2

30

1.200

0.009

30

L.T97

0 .012

28

1_. 048

0.015

28

1.069

0.0L3

28

r_.055

0.0LL

28

1. 084

0.0L4

27

L.218

0.015

26

1. r_39

0.015

29

1,.065

0.01"2

29

1.078

0.0r-2

29

1-. 05L

0.009

29

1.103

0.01-0

29

L .223

0.01"5

29

L.L32

0.0r_5

28

L. L34

0.0L9

27

L. 119

0.009

27

1.093

0.01L

27

l_. 191"

0.0L5

27

L .2LL

0. 0L1

27

t.t77
0.013

28

1.103

0.0L2

28

1. L08

0.010

28

1.063

0.013

28

r-. 143

0.007

28

1.208

0.0r-0

28

I.L42
0.010



L4

l-2.soc R.",. Irv n

mean

se

Diam n

mean

SE

Irv n

mean

se

Diam n
mean

se

Irv n

mean

se

Diam n

mean

se

27

r_.193

0.017

25

L.L64

0.011

25

1.150

0.01_r-

25

r .214

0. 013

26

r .242

0. 014

26

1.2L3

0.01_4

IfBLE 6

1rcry:-
lrtt

n:

E

R.

R.8

LO. 0 Rmax

R.6

R.8

28

1_.085

0.0r.4

28

L.t20
0.009

28

r_. 075

0.009

28

r-. r-58

0.0r_5

2:l

1-. r-98

0.0r_2

27

1.153

0.0r_2

29

1_.095

0.020

29

t.L20
0.009

29

r..098

0.009

29

L.L23

0.010

29

L.235

0.011

29

L.153

0.011

29

L .092

0.013

29

t .]-25

o.013

1.

39

062

01r-0.

29

L .]-20

0.012

29

t.L76
0. 014

26

1.105

0.02r_

30

L.128

0.01_8

29

1.135

0.017

29

1. L16

0. 011

29

1.156

0.011

29

L .22L

o . o1-2

29

1.I97

0.011

29

r-. 082

0.012

29

1_.1r_5

0.0r_0

29

L.083

0.01-1-

29

L. r-39

0.011

29

J..2r9

0.015

27

r_.190

0.011_

15.00c R** Irv n

mean

se

Diam n

mean

se

Irv n

mean

se

Diam n

mean

se

Irv n

mean

se

Diam n

mean

se

R .8

30

L. L03

0.017

29

r.L52

0.011

29

L.L47

0.009

29

L .2t7
0.009

29

L .229

0.009

29

r_.188

0. 011

29

L. L04

0.013

29

1. 1L7

0.010

1-

29

.139

.0L00

29

1_.182

0.008

29

1_. 199

0. 009

29

r_.169

0.010

27

1,.r24

0.01-7

25

1.132

0.009

25

1.L23

0.010

25

1.151

0.011

26

I .2LI

0.018

25

1.130

0.0r"4

28

1.1-04

0.0r-2

28

L.]-46

0.0L0

27

t .097

0.01r-

25

t.L24
0.0r_2

23

t.L79
0.017

13

1.151

0.018

29

L.074

0.0L7

25

L.104

0.014

25

L. L08

0.011-

25

1.155

0.0L4

25

L .222

0.02L

23

L.L37

0.01-9

30

t.o97

0.015

29

L.L47

0.0r-0

29

L.144

0.011

29

1_.1_87

0.011

29

t .232

0.009

29

r.].62
0.0r_0
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TABLE 5 SPECIFIC GROWTH BY SAMPLE PERIOD, 100. 0-n wn - In w,,_r)

5

I

9

7

1

7

r0

.1

r9

t8

t1

29

69

t0

26

30

14

13

.51

)18

23

137

0L9

29

L62

o10

Temp Ratn Gp Stat Periodl 2 3 4 5 6

Ambt Rmax Irv n

mean

se

Diam n

mean

se

R.5 Irv n

mean

se

Diam n

mean

se

R.8 Irv n

mean

se

Diam n

mean

se

29

1.89

0.11

28

2 .52

0.07

28

1.58

0.05

28

1.55

0.07

28

t .52

0.04

28

1.09

0.04

30

L.78

o.12

30

2 .29

0.08

30

r_.13

0.08

30

t .62

0.07

30

r_.35

0.08

30

0.31

0.1r_

31_

0.89

o.L2

30

1. 08

0.09

30

0 .43

0.08

28

0.72

0.05

28

L.T2

0.07

28

0.32

0.06

27

0.80

0.08

27

1-. r-5

0.07

27

0.39

0.05

27

o .82

0.06

27

I .2t
0.05

27

0.28

0.07

27

L.28

o.L2

27

L. s9

0. 10

26

1.05

0.05

26

L .22

0.0s

26

t.4L
0.07

26

0.78

0.05

29

L .34

0 .10

28

r-.51

0. 08

28

0 .53

0.08

28

L.01

0. 07

26

0. 95

0.09

63

08

25

0.

0.

Rmax Irv n

mean

SE

Diam n

mean

se

R.5 Irv n

mean

se

Diam n

mean

se

R.8 Irv n

se

Diam n

mean

se

10 29

1- .7J,

o.L2

28

L .72

0.05

28

1.35

0.05

28

2.LT

0. 08

28

1.98

0.05

28

1.31

0.05

30

2.t4
0 .10

30

L .42

0.07

30

1. 03

0.07

30

2 .07

0.07

30

r_. 9l_

0.05

29

r-.30

0.07

26

0.83

0.15

26

o .92

0.08

28

0 .56

0.05

28

0.70

o.t2

27

1.50

0.07

26

0.51

0.10

29

0.93

0.09

29

0. 91_

0.08

29

o .62

0.07

29

0. 9r.

0.05

29

1.43

0. 09

29

0 .23

0. r_1

28

L .46

0.1-3

27

t .25

0.04

27

1. 05

0.05

27

1.56

0.07

27

1_.55

0.06

27

1.10

0.06

28

L .32

0.09

28

L .02

0.07

28

0 .60

0.09

28

1.63

0. 08

28

r_. 57

0. 07

28

0.59

0.10

'days-1
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TABLE 9

FEED COIWERSION, ]-O O

GAINED PER GRAM FED

20

' (grams gained'grams
BY SAMPLE PERIOD FOR

fed.') , AS PERCENT DRY
NECHAKO CHINOOK FRY

Notes

* best estimates,
N/A excessive fish

made for fish losses
Ioss in this period,

between samplings
data not computed.

@,1 I'@

lM!r: g fitrm[ sEm" :

m
,lh@"

@r u'Ev:

ffir
* !fit(g.P F. 1

Temp Rat,n Gp Period L 2 6543

Ambient Rmax lrv
Diam

R. 5 lrv

Diam

R.8 Irv

Diam

L5 .07

l-5.84

22.AL

2t .3L

r_9.40

L6.14

2L .68

2t.25

24 .52

2r. o7

2L .09

9.27

l-8.20

L5 .54

t8 .67

18.14

L0.37

8.85

13.01_

l.8.77

26 .6L

29 .50

9.72

9. 05

1_5 .43

r-9.53

19.00

18.39*

15.55

9.70

21.03

t7 .37

27.O7

18.04*

19.15

l_5.49*

10.OoC Rmax Irv
Diam

R. 5 Irv

Diam

R.8 Irv

Diam

L4 .4I
17. L5

20.33

L9.7L

20.8L

r-9. 50

22 .40

23 .44

25 .57

2s .62

2t .95

2L .65

15.78

15 .93

r_9. 95

L9.7L

zt .5t
r_9.50

L4 .84

L7.87

30.1_r-

30.31

5. 90

7 .44

L9 .94

18.58

20 .0L

L7 .82

22 .08

13 .86

22.75

23.37

25 .82

28.00

2L .29

L4 .99

L2.soC Rmax lrv
Diam

R. 5 Irv

Diam

R.8 Irv

Diam

L7 .34

L0.27

L9 .22

22 .88

L9

L2

5l_

58

22 .39

23.LO

24 .01

20 .94

20 .87

L5 .25

l_4.05

22 .43

23.1_0

20.28

L9.37

L3.10

L4.79

r-5.55

30.11

23.36

9 .45

4 .92*

22 .53

13.07

20.50

27 .35

19.85

20 .44

2t .87

2t.oL

25.70

23 .98

24 .67

r7 .37*

15oC Rmax Irv
Diam

R. 5 Irv

Diam

R. I Irv

Diam

L3 . 71-*

14 .55

2L.25

2L .55

20 .94

l.9.79

23 .05

2L .98

24.Lt

23 .82

18.35

18.09

23.55*

L6.28*

19 .32

16.13*

14.08

9.28*

1,7 .29

11.80*

27.84

17.90*

5 .66

N/A

13.55

L7. L8

1_7.53*

20.73

L4.76

]-9.27

19.68

20.85

23.10

24 .25

10.98*

L7.01_

il,llf er:!



TABLE 10

fAILY RATION, 10 O

FED PER GRAM FISH

2T

(grams fed.gram f ish-1 .day-t) 
,

PER DAY BY SAMPLE PERIOD FOR
AS PERCENT DRY WEIGHT'
NECHAKO CHINOOK FRY

Temp Ratn Gp PeriodL 2 3 4 5 6

Ambt Rmax Irv
Diam

R.5 frv

Diam

R.8 lrv

Diam

11.87

r_0 .43

11.39

L0.75

8. r-5

7.39

7.tL

7 .47

6.1,7

5.30

5.25

4 .55

5.05

4.81

5.11

6 .43

4.50

4 .45

4.39

4.32

4 .21

4.t2

15

2L

3

3

6. 95

5.76

8.48

8.71-*

5. 98

6.70

5.81

5.84

5 .25

5.05*

4.t7

4 .04*

10.OoC Rmax Irv
Diam

R.5 Irv

Diam

R.8 Irv

Diam

]-2.L6

t2 .23

8 .43

7.1_0

5.55

5.40

9 .40

8.82

7 .40

7 .37

5.98

6.19

5.70

5 .57

4 .9L

4 .64

3 .15

3.1,7

4 .99

5 .15

82

82

4

4

3 .92

3.89

7 .57

7 .07

5 .09

5.73

81

65

4

4

5 .85

5.85

5.08

5.58

5.20

5.07

12.5oC Rmax Irv
Diam

R.5 Irv

Diam

R.8 Irv

Diam

10.99

9 .52

9.51

8.53

5.7r

5.13

f .i4

9. 10

5. s0

5.89

tr 11

5. s3

5.0s

4.55

5.08

s.36

3.20

3.r_8

5.0r_

4 .93

4. 58

4.7r

1_4

15r

3

3

5 .59

5 .57

6.77

5 .45

4.75

4 .40

6.77

5.55

s.98

s.98

4.39

4 .94*

15.OoC Rmax Irv
Diam

R.5 Irv

Diam

R.8 frv

Diam

LL.93*

11.88

r-1.53

10.18

7.38

7.39

8.34

8 .42

5.98

5.09

4 .9L

4 .9r

4 .99*

5.39*

6 .45

5.33*

3 .97

4.08*

4.75

4.88*

4 .27

4.35*

3.L2

N/A

7 .63

5 .87

8.26

8.03

5.80

5.70

6 .67

6.7r

34

30

5

5

4 .4L*

4 .47

Notee

* best estimates, made
N/A excessive loss in

for fish Iosses between samplings
this period, data not computed.


