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ABSTRACT

Mueller, C. W., H. J. Enzenhofer, and J.M.B. Hume. 1992. Trawl catch
statistics from seven sockeye rearing lakes of the Fraser River drainage
basin: 1991. Can. Data Rep. Fish. Aquat. Sci. 881:40p.

In 1991 we collected pelagic fish stock information using mid-water trawls
from seven sockeye rearing lakes of the Fraser River drainage basin. The seven
lakes are Takla, Trembleur, Stuart, Fraser, Quesnel, Chilko, and Cultus. After
at least one month in formalin, each sample was measured and weighed. Summary
statistics were calculated and length frequencies were plotted by survey and
species. The results are presented in tables and graphs.

Fall size of age-0 sockeye was smallest in Chilko (2.7g) and Takla (2.3g)
lakes, mid-range in Trembleur, Stuart, Fraser and Quesnel lakes (3.1lg to 3.5g),
and largest in Cultus Lake (4.lg). In Chilko Lake where biweekly or monthly
samples were taken from May to September there was no significant growth until
mid July when mean weight increased from less than 0.4g to 0.8g.

RESUME

Mueller, C. W., H. J. Enzenhofer, and J.M.B. Hume. 1992. Trawl catch
statistics from seven sockeye rearing lakes of the Fraser River drainage
basin: 1991. Can. Data Rep. Fish. Aquat. Sci. 881:40p.

En 1991, nous avons recueilli des données sur des stocks de poissons
pelagiques captures au moyen de chaluts flottants dans sept lacs de croissance
de saumons rouges du bassin du Fraser, soit les lacs Takla, Trembleur, Stuart,
Fraser, Quesnel, Chilko et Cultus. Aprés avoir passe au moins un mois dans la
Formaline, les spécimens ont été mesurés et peses. Nous avons fait des calculs
statistiques, puis trace des graphiques des frequences de longueurs par releve
et par espece. Les resultats sont présentés sous forme de tableaux et de
graphiques.

La taille des soumons rouges dans leur premier automne était la plus petite
dans les lacs Chilko (2,3 g) et Takla (2,3 g), moyenne dans les lacs Trembleur,
Stuart, Fraser et Quesnel (3,2 a 3,5 g) et la plus grande dans le lac Cultus (4,1
g). Dans le lac Chilko, ou des echantillonnages ont éte effectués aux deux
semaines ou une fois par mois de mai a septembre, les poissons ont connu une tres
faible croissance jusqu'a la mi-juillet, ou leur poids moyen est alors passe de
moins de 0,4 g a 0,8 g.



Trawl catch statistics from seven sockeye rearing lakes

of the Fraser River drainage basin: 1991.

INTRODUCTION

The Fraser River drainage basin is one of the world’'s major salmonid
systems and is the worlds largest single river producer of sockeye salmon
(Oncorhynchus nerka) (Northcote and Larkin 1989). Within this watershed there
are 16 nursery lakes for juvenile sockeye: Takla, Trembleur, Stuart, Francois,
Fraser, Quesnel, Chilko, Adams, Shuswap, Seton, Anderson, Lillooet, Pitt,
Harrison, Cultus, and N. Barriere. (Fig. 1)

In 1991, staff of the Department of Fisheries and Oceans periodically
collected hydroacoustic density estimates and mid-water trawl samples from
nine of these lakes. The lakes surveyed were: Takla, Trembleur, Stuart,
Fraser, Quesnel, Chilko, and Cultus. Shuswap Lake was also surveyed. Results
of the Shuswap Lake trawl surveys are reported in Enzenhofer et al. (1992).

The samples collected during this period will contribute toward
determining the carrying capacity of these and other comparable interior
lakes. Along with other data these results will be also used for examining
in-lake factors (ie. food supply) which may contribute to cyclic dominance,
and will be used in evaluating the effectiveness of various enhancement
activities under consideration. These include spawning channels, lake
fertilization, and increased escapement through experimental management of the
fishery. Data is also used for estimating the number of returning adults to
these lakes.

METHODS

Each study lake was divided into trawl sample areas which contained 2 or
3 randomly selected hydroacoustic transects perpendicular to shore (ie. Fig.
2). These areas and transects remained the same for each survey. Methods
used to estimate fish densities using acoustic and trawl results are described
in Nunnalee (1973) and in Burzcynski and Johnson (1986). Trawl samples were
captured using a 3m by 7m midwater trawl capable of fishing tq 64m at the
middle of the mouth opening. The trawl net is described in Enzenhofer and
Hume (1989). The depth and duration of the trawl were determined by visually
estimating density from the acoustic echogram. Normally only one tow per area
was done, but if the echogram showed that the fish were stratified into
layers, then a trawl was done through each layer. A dip net was used to
capture on shore fry in Chilko Lake.

Each catch was anaesthetized in a 1% solution of 2-phenoxyethanol to
prevent them from regurgitating their stomach contents and then preserved in
10% formalin. Each trawl catch was labelled and a trawl log was kept
recording survey, tow, area, date, time, duration of trawl, depth, and
weather. The total catch from each trawl was preserved.

The catch was left for at least one month to stabilize fish size before
measuring (Rogers 1964). Fish were weighed to 0.0lg using a Mettler PN 1210
electronic balance and measured to the nearest mm. Scales and the anterior
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portion of the stomach were removed from a maximum of 20 sockeye fry per trawl
for aging and diet analysis. Each fish was numbered consecutively to
reference the stomach and scale information to fish size and to aid in error
checking.

Raw data were entered into a Lotus 123 spreadsheet for statistical
analysis. Each survey was entered as a separate file and was organized for
analysis by tow, area and species. Sockeye were divided into age-0, age-l and
age-2+. These categories were determined from the scale aging analysis,
length frequency distributions, and somewhat arbitrarily by time of year based
on fry emergence. Age-0 are fry from the current year's emergence and have
not been in the lake over the winter. Age-1 are from the previous year's
emergence and have been in the lake over 1 winter. Age-2+ are determined to
have been in the lake for at least 2 winters and may also includes older
kokanee (landlocked O. nerka).

After numbers were entered, length frequencies were plotted by survey
number and species. Summary statistics (n, maximum, minimum, mean, standard
deviation and variance) were calculated for length and weight by survey number
and species and then by tow number and species.

RESULTS

In all 22 surveys and 62 tows were carried out. A total of 2617 sockeye
(2568 age-0, 43 age-1, 6 age-2+), 1 chinook (0. tshawytscha), 3 chum (0.
keta), 23 stickleback (G. aculeatus), 18 sculpin (Cottus asper), 36
cyprinidae, 4 whitefish (P. williamsoni), and 1 other were sampled. The
results are presented in a tow log summarizing the catch and conditions of
capture; a table summarizing the data by survey; a table summarizing the data
by individual trawl; and a length frequency graph for each survey.

Fall size of age-0 sockeye was smallest in Chilko (2.7g) and Takla
(2.3g) lakes, mid-range in Trembleur, Stuart, Fraser and Quesnel lakes (3.lg
to 3.5g), and largest in Cultus Lake (4.1g). In Chilko Lake where biweekly or
monthly samples were taken from May to September there was no significant
growth until mid July when mean weight increased from less than 0.4g to 0.8g.
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Code number explanation for tow summary.

WO~ & WN RO

NO OBSERVATION

10% CLOUD COVER
50% CLOUD COVER

> 50% CLOUD COVER
FOG OR HAZE
INTERMITTENT RAIN
CONTINUOUS RAIN
SNOW, RAIN OR BOTH
HAIL

THUNDERSTORM

LIGHT:
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DAYLIGHT
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DARK

MODERATE MOONLIGHT
BRIGHT MOONLIGHT

WoNONU S~ WN = O

NO WIND
NE

EAST

SE

SOUTH
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WEST

NW

NORTH

NO OBSERV
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Fig. 2. Map of Takla Lake showing areas and transects.



Table 2a - Tow summary for Takla Lake

SURVEY SAMPLE SAMPLE DURATION DEPTH  SKY LIGHT WIND  SURFACE
# DATE TOW AREA  TIME (min) (m) CODE CODE DIR TEMP (C) CATCH

9130 SEP 18/91 910087 3 21:51 20 15 9 AGE O
SEP 19/91 910088 4 1:29 20 15 51 AGE O
1 CHINOOK
SEP 19/91 910089 6 22:29 20 15 2 AGE O
SEP 20/91 910090 5 00:50 20 15 30 AGE 0
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Table 3a - Tow summary for Trembleur Lake"’ '

11

SURVEY SAMPLE _ SAMPLE DURATION DEPTH  SKY LIGHT WIND  SURFACE
# DATE Toum AREA ~ TIME (min) (m) CODE CODE DIR TEMP (C) CATCH
9129 SEP 16/91 910083 1 22:30 10 15 7 AGE O
SEP 17/91 910084 2 1:14 10 15 1 AGE O
SEP 17/91 910085 2 1:39 10 21 68 AGE O
1 AGE 2+
SEP 17/91 910086 3 4:36 20 15 NONE
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Yable 4a - Tow summary for Stuart Lake

SURVEY SAMPLE SAMPLE DURATION DEPTH SKY LIGHT WIND  SURFACE
# DATE TOW AREA  TIME (min) (m) CODE CODE DIR TEMP (C) CATCH
9131 SEP 21/91  9100M1 1 22:12 5 21 16 AGE O
2 WHITEFISH
SEP 22/91 910092 2 0:53 20 15 17 AGE 0
SEP 22/91 910093 3 1:32 20 27 1 AGE 0
1 SCULPIN
SEP 23/91 910094 4 2:27 20 21 23 AGE O

1 OTHER
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Table 5a - Tow summary for Fraser Lake

19

SURVEY SAMPLE

SAMPLE DURATION DEPTH

SKY LIGHT WIND  SURFACE

# DATE TOW AREA  TIME (min) {m) CODE CODE DIR TEMP (C) CATCH
9128 SEP 13/91 910080 3 22:58 7 15 25 AGE O
1 AGE 1
SEP 14/91 910081 2 1:17 5 15 149 AGE O
SEP 14/91 910082 1 :12 10 9 13 AGE O
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Table 6a - Tow summary for Quesnel Lake

23

SURVEY SAMPLE

SAMPLE DURATION DEPTH

SKY  LIGHT WIND  SURFACE

# DATE TOW AREA  TIME (min) (m) CODE CODE DIR TEMP (C) CATCH
9119 AUG 13/91 910059 4 22:36 5 18 128 AGE O
AUG 13/91 910060 3 2 1" 10 AGE O
AUG 15/91 910061 5 23:33 10 1" 13 AGE O
AUG 16/91 910062 2 1:37 10 18 59 AGE 0
9125 OCT 23/91 910071 3 19:40 105 1" 1 3 SE 31 AGE O
OoCT 24/91 910072 6 21:30 120 46 1 4 13 AGE O
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Map of Chilko Lake showing areas and transects.
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Table 7a - Tow summary for Chilko Lake

SURVEY SAMPLE SAMPLE DURATION DEPTH SKY LIGHT WIND  SURFACE
# DATE TOW AREA  TIME (min) (m) CODE CODE DIR TEMP (C) CATCH

9105 MAY 21/91 910007 1 DIP NET 23 AGE 0
MAY 21/91 910008 1 DIP NET 20 AGE O
MAY 22/91 910009 4 DIP NET 5 AGE 0
MAY 21/91 910010 2 DIP NET 5 AGE 0
9106 MAY 30/91 910013 1 DIP NET 2 72 AGE O
JUN 1/91 910014 2 DIP NET 1 11 AGE 0
9108 JUN 4/91 910015 2 DIP NET 3 29 AGE ©
JUN 5/91 910016 1 DIP NET 1 9 AGE 0
JUN 5/91 910017 1 DIP NET 1 26 AGE 0
9109 JUN 13/91 910018 1 DIP NET. 3 1 25 AGE 0
JUN 14/91 910019 1 DIP NET 3 1 36 AGE O
9110 JUN 18/91 910020 2 DIP NET 2 1 2 AGE 0
JUN 18/91 910021 3 DIP NET 1 1 12 AGE O

2 WHITEFISH
JUN 19/91 910022 1 DIP NET 3 1 46 AGE 0
JUN 19791 910023 1 DIP NET 3 1 23 AGE 0
9111 JUN 24/91 910029 4 DIP NET 31 AGE O
JUN 26/91 910030 3 DIP NET 3 1 0 2 AGE O
JUN 26/91 910031 4 DIP NET 3 1 0 51 AGE 0
JUN 28/91 910032 1 DIP NET | 1 4 AGE O
JUN 28/91 910033 1 DIP NET 1 1 93 AGE 0
JUN 28/91 910034 1 DIP NET 1 1 51 AGE 0

JUN 28/91 910035 1 DIP NET 1 1 3 CYPRINIDAE
JUN 28/91 910036 1 DIP NET 1 1 89 AGE 0

JUN 28/91 910037 1 DIP NET 1 1 31 CYPRINIDAE
JUN 28/91 910038 1 DIP NET 1 1 89 AGE 0
9112 JUL 3/91 910039 4 DIP NET 1 1 69 AGE 0
JUL 3/91 910040 2 DIP NET 1 1 40 AGE 0
JUL 5/91 910041 0 DIP NET 3 1 48 AGE O
9115 JUL 8/91 910042 2 DIP NET 1 1 32 AGE 0
JUL B8/91 910043 4 DIP NET ] 1 61 AGE 0
JUL 8/91 910044 1 DIP NET 1 1 78 AGE O
9116 JUL 19/91 910058 1 DIP NET 86 AGE 0
9120 AUG 19/91 910063 2 0:40 20 " 82 AGE 0
9122 SEP 10/91 910066 3 23:16 20 11-18 1 3 0 125 AGE 0

SEP 11/91 910067

-

20:50 20 1" 2 3 229 AGE 0



28

95°0 62°0 £%°0 85 99°2 £0°0S 80°L 2 9. 01°€9 113 0 39V 16/€1-6 435 226
12°0 9%°0 2670 6172 9971 1579% 50°9 € 29 99716 28 0 9V 16/52-68 oY 0216
£0°0 gL°o0 ¥9°0 %2 1 18°0 58°8 2672 111 8y 1271y 98 0 39V 16/6L-51 1r 9Ll
20°0 2L°0 40 00°L 9£°0 19°6 oL°€ 92 % 22 1t 0 39V 16/21-8 IN° SLL6
20°0 170 91°0 y2°L 9¢°0 2901 v2'¢ 114 Ly et 51 0 39V 16/5-1 Wr 2116
00°0 %0°0 10°0 22’0 60°0 8Lt €€ 6 144 92761 ¥ IVOINIYAD

20°0 %10 0170 90°1 1870 18°il LA 92 137 58°2¢ oLy 0 39V 16/82-v2 NOF L1L6
9¢°0 09°0 982 1€ 62°¢€ 05°0% 9¢°9 9 171 05°69 2 HST43LIHM

20°0 S1°0 o 1071 62°0 0£° Yl 8¢ €2 S 9%°0¢ 8 0 39V 16/12-24 N OLL6
00°0 %00 L0 ¥e'0 8L°0 16°¢ 66°1 52 114 rIRX 19 0 39V 16/%1-0L NAP 6016
00°0 50°90 2L°0 8¢°0 £2°0 52'Y 90°2 2 ¥ 5/°82 9 0 39V 16/2-¢ Nor 8016
0070 S0°0 60°0 8g°0 9L°0 10°¢ 17! 14 € 6812 €8 0 39V L6/ NOr -22 Avk 5016
00°0 2070 y1°0 90 22°0 £6°Y 222 12 v 16722 €S 0 39V 16/42-02 AR SOL6

YYA ‘a°s NIW XYW NVIN A "q's NIW XVH NY3W N $3193dS S3IVQ  #A3AANS
{6y 1n913A1 R CTEICTER] HI1¥)

aje o3)11y3 Joj A9AInsS AQ SI13SLIEIS jmMeay - q7 9\1qet



29

16/92 NOF €

0t 0 ie°0 9¢°0 08°0 8570 050y 9¢°9 ¢¢ 44 0s°.¢ Z 0 39v i 1 0£00i6
l0°0 80°0 %1°0 9%°0 82°0 L0°Y 20°2 22 St 00°tg le g 39v I L 620016 L16/%2 NP Y
LLL6 # A3ANNS
10°0 (] ¢L°0 %S°0 €0 (3 i 1L'2 92 PAY 2s°Le ¢2 0 39v 1 }  g200L6 16/6L NOF L
10°0 80°0 Lo 2o 12°o %0°L §9°2 €2 Y £9°82 9% 0 Jov l I 220016 16/6L NNf |
9¢°0 09°0 98°2 12°¢ 62°¢ 0S°0% 9¢°9 &9 9 05769 2 HSI43LIHM i 1 120016 L&/8L NOF €
S0°0 220 61°0 10°t 6%°0 6,°02 95°% 82 sy €9°6¢ 2L 0 3oV i 1 1200L6 16/8L NOr €
00°0 00°0 62°0 62°0 62°0 00°0 00°0 i 3% 00°ig 2 0 39v ! 1 020016 16/8L NOF 2
0LL6 # A3AANS
06°0 %0°0 170 "0 8L°0 80"y 20°2 &2 k43 95722 9¢ 0 39v 1 L 610016 L6&/7L MO L
00°0 20°0 21’0 %2°0 PAN:) 18°¢ 2671 14 1% 96°22 174 0 3% { I glooLs 16/¢1L NP l
6016 # AINNNS
00°0 90°0 210 820 220 68°Y 12°2 %2 F41 2y°92 92 0 39v 1 I 210016 16/S NN}
00°0 %0°0 £L°0 82°0 12°0 8.°¢ %61 G2 5 96°8¢ 6 0 39v 1 L 9l00t6 16/ NNF
000 %0°0 si°0 €€°0 520 88° ¢ 6°L 92 Ye oL 62 62 0 39V i I SlLooLs 16/ NP 2
80L6 # AIAINS
10°0 20°0 9i°0 8¢°0 §2°'0 68°% 12-2 L2 €€ 16°62 41 0 39V l L %100i6 1671 NOr 2
00°0 200 60°0 21°0 y1°0 29°1L 2°t %2 le 96°92 2L 0 39vY i 1 €L00l6 L6/0E AVH i
9016 # AINANS
10°0 1] 1] 9L°0 <70 2g°0 0L°¢€ 261 92 131 02762 S 0 39v 3 L 0L00L6 16/12 AVW 2
10°0 oL-o 02°0 0 12°0 0L°6 g 92 e 02°6¢ S 0 39v i L 6000L6 16/22 AYN %
00°0 S0°0 7170 0¢°0 61°0 999 86°2 174 £2 sLoz2 02 0 39v t I  B000L6 16/12 AVH l
08°0 €0°0 91°0 82°0 12°0 8L°¢ 8%7°1 sZ 0¢ 00°82 £2 0 IV l L 200016 L6712 AVH l
GOL6 # A3AdNS
(utur) (w)
dVA Qs NINW XVHW NVIW ¥VA ‘a°S NIW XYW NY3W N S3123dS NOILVidNa Hid3aQ Mol 31va vy
(B) 1H913M (W) HIONI1 HI1VD VAL

axe] 0Y11Yy Joj Mol AQ sOlisiiels mest - 97 ajqel



30

16711 438 |

85°0 9L°0 €90 88" £9°2 69°¢s QgL 2% 92 86°29 622 0 39V 02 L 290016
2570 2.0 8.°0 8g"Y 0L°2 ¢g'¢y 299 ¥ 92 28°¢€9 (74} 0 39V 02 gL-11 990016 16/0L 438 ¢
2216 # A3NUNS
1e'o 990 2€°0 61°¢ 99°1 15°9¢ S0°9 2% 29 99° LS 28 0 3% 02 WL £90016 _o\or.u:< 2
0216 # AINBNS
€0’ 0 gL o 99°0 %2\ 18°0 688 162 g¢ 8y L2y 98 0 39v l L g%0016 L&/6L Nt L
9LLS # AINANS
20°0 Z\°0 22°0 00"t %970 8L 0g-2 22 bal 69°%¢ 17 0 39Y l 1 %0016 16/8 wnr L
00°0 20°0 21°0 19°0 62°0 6S°Y 91°2 R Ge S8°0% 19 0 39V l 1 €%0016 L6/8 W %
10°0 60°0 gL 0 150 1¢°0 90°9 g9°'c 92 9% 97 \E 2€ 0 39V L 1 20016 16/8 Jnr 2
GL16 # AINUNS
10°0 0i°0 02°0 2L°0 1870 se°s g2 62 oY glege 89 0 39V " 1 150016 16/6 WMr 0O
90°0 02°0 02°0 y2°1i g0 6621 6Ly L2 FA/ G6°¢E oY 0 3V ! \ o0%00lL6 16/ nr 2
10°0 10°0 91°0 90 62°0 9°s 2’2 S2 (31 85°0¢ 69 0 39V i 1 650016 L&/E b Y
2LL6 # AINANS
20°0 5L°0 02°0 90°1 6870 0L°6 rA s T4 Sy 86°¢L 68 0 39 l 1 8S00L6 L6782 NAT L
0070 £€0°0 20°0 22°0 oL-o 9L°C 99"t 9t s2 61702 1€ AYAINIY¥dAD 1 1 JS00L6 L6/82 MOt L
10°0 60°0 %2°0 9.°0 %90 96°Y ¢2°2 62 oY 1979 68 0 39V l 1 9500L6 16/8Z NOT L
00°0 0070 t0°0 10°0 10°0 el st 6 it 1976 ¢ IVAINI¥AAD 1 1 650016 t6/82 NNP 1
20°0 €10 91°0 970 %%°0 gstLL ov'g 22 oY VTA '+ 1S 0 39V i | %S00L6 L16/82 NAF L
10°0 01°0 9170 29°0 g¢°0 é62°L 02"z 92 8¢ 20728 g6 0 3oV l 1 €500L6 16/82 NOF L
00°0 €0°0 2L'o gL o 91°0 262 [/ 2l B <4 62 61°92 v/ 0 3V L 1 2¢00L6 16/82 NAF L
00°0 10°0 oL'o 2¢°0 61°0 19°S 1872 %2 2 22°8e 1S 0 39V \ L LS00L6 16/92 NT Y
(P 3U02) LLLS # AINUNS
(utw) (u)
VA Q'S NIW XVR NY3IW VA "3"S NIMW XYW NV3W N S$3133dS NO1ivang H1d3a Mot 31va VAY
{6y 1#913M (W) RIONT RICH) TAVEL

aje7 0311y] Jo} MOI AQ SI13s11eIs medi - 9 ayaet



31

"adeT OMITy) ul satauanbads Yyibuar

(ww} HI9INIT
0E2 G&O02 0BY GG5F OEF GOF 08 GE OE G

1 ! 1 1 | L 1 I I ¢
- 0%
- 02
- OF
- oF

16/71-07 NOP [
- 06

6016 #A3IAHNS s
. 09

0E2 G02 O0BFY GS5F OEF GOF 08 G5 OE G

i 1 i i 1 il 1 1 1 0
wo«
- o2
wom
o
- 05
16/1 NN -/2 AVKW - 09
9076 #A3AHNS mE

08

(esjyau 'p) akaxaos g7 "B14
(ww) HLIN3IT
0EC &02 087 GGt 0E?Y GOt 08 68 0E S

1 i H | 1 i I 1 1 0
— 01
- 02
- OE
- OV
16//.-E NOI ,8

8016 #AJAHNS [
09

0ge2 ©G02 08F GS1 OE? GOF 08 GG 0€ 5

1 L [ 1 i 1 i i | 0
— 0%
- 02
- OE

16/V2-02 AVW ,
- Qv

GO0TB #A3JAHNS .
(4]

S3TIN3IND3H

S3I3N3NB3Y4



32

“panuTiuo]

(ww) HLINIT
0E2 Gu2 OB GG} OEY G&0F 08 S5 OE S

i 1 ! 1 1 | ] 1 0
~ 02
— O
- 09
- 08
16/27-8 1Nr -
GT16 #AIAHNS .
021
0Eg G0z 087 GGF Ot? GOP 08 GS o] S
! 1 l 1 ] 1 I 0
- 0G
- 0071
- 0G1
16/82-v2 NNQ -
— 002
1116 #A3AHNS .

052

g7 b1d
(W) HLIONIT
0E2 02 08F GS5F OEY GOV 08 GG OE G
! L ! i ! 1 L 1 0
L 02
L o
- 03
- 08
16/G-% nr i
L 003
2116 #AIAHNS i
02t
0E2 S0z 085 GGF OE} G0F 0B G5 OE G
! | | | | | | L | 0
L o3
- 02
16/12-L7 NP - ot
0176 #AIAENS I
ov

S3IIN3INB3HA

S3IIN3NDAHL



33

{ww) HLINI

“panurjuog

0Ee S02 08F% GGT O0e? GOT 08 11 0€E S

1 1 1 | |

i |

16/E2-61 9NV
0216 #A3AHNS

- 0%

- 51

- 02

- G2

- OE

113

S

"€} b14
(ww) HL9NT
0sz 502 081 GSSF OEF GOF 0B
i 1 1 .l ] 1 &
16/ET-6 d3S

ccib #AJAHNS

|

- 02

- Ov

- 09

— 08

|- 001

- 0t

0ee 602 0BF &SP OE? GOV
1 1 i 1 1 1

6B S
1

ovs

16/67-61 nr
9116 #A3AHNS

121 o€
S 1]
=

- 0

- 02

- OE

~ OV

oS

S3IIN3IND3HS

S3IIN3ND3Y4



34

kilometers
0 0.5 1.0

l77'7'77'7'l l

Fig. 14. Map of Cultus Lake showing areas and transects.



Table 8a - Tow summary for Cultus Lake
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SURVEY SAMPLE

#

DATE

Tow

TIME

SAMPLE DURATION DEPTH

(min) (m)

SKY LIGHT WIND  SURFACE
CODE CODE DIR  TEMP (C)

CATCH

9102

9103

9118

9124

9127

FEB 12/91

MAY 1/91

MAY  1/91

AUG 6/91

ocT  2/91

NOV 27/91

910002

910003

910004

910057

910070

910079

22:00

22:35

23:03

23:00

21:41

19:55

30

15

15

10

25

1

18

32

32

20 AGE 1
3 AGE 2+
1 STICKLEBACK

93 AGE 0
2 AGE 1
2 CHUM
1 CYPRINIDAE
4 SCULPIN
1 STICKLEBACK
74 AGE O
19 AGE 1
1 CHUM
1 SCULPIN

29 AGE O
2 AGE 2+
6 SCULPIN

41 AGE 0
CYPRINIDAE
SCULPIN

N -

51 AGE O
4 SCULPIN
20 STICKLEBACK
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