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ABSTRACT

Andersen, B. C. 1Y83. Fish populations of Carnation Creek and other Barklev
Sound streams 1981-1982. Can. Data Rep. Fish. Aquat. Sci. 435: 1iii + 63 p.

A summary of fish population data, collected as part of the
Carnation Creek Experimental Watershed Project, is presented. The time period
covered is January 1981 to December 1982.

Key words: Watershed study, coho, chum, steelhead, cutthroat, sculpin,
' ~logging, Carnation Creek

RESUME.

Andersen, B. C. 1983. Fish populations of Carnmation Creek and other Bark ey
Sound streams 1981-1982. Can. Data Rep. Fish. Aquat. Sci. 435: 4ii + 63 p.

Un présente un résumé des données sur les populations de poisson,
recue1111es dans le cadre d'un project d'étude expérimentale du bassin
hydrographique du ruisseau Carnation, de janvier 1981 & décembre 1982.

Mots-clés: étude du bassin hydrographigue, saumon coho, saumon kéta, truite
arc-en-ciel anadrome, truite fardée, chabot, abattage du bois,
ruisseau Carnation



INTRODUCTION

The Carnation Creek Experimental Watershed Project started in 1970
with the initiation of pre-logging studies (Narver and Chamberlain 1967).
Road construction started in January 1975 and logging started in the fall of
1975. Most of the road construction was completed by the end of the 1977-78
winter. Logging was completed in June 1981 (Fig. 2). o

The basic rational for the study, tne study sites, adjacent study
streams (Fig. 1), and methods used in fish studies have all been described in
Andersen (1983). All comparisons in this report have reference to Andersen
(1983). This report covers the period January 1981 to December 1982.

RESULTS

ADULT STUDIES

| Coho

- In 1981 and 1982 the return of jack coho was at pre 1978 levels,
large males were within the range of previous years and in 1981 females had
the Towest return recorded in this study (44% fewer than the 12 yr mean).

Return

Year ' Jack (.+) Large male (.1+)  Female
12 yr. mean (1971-1982) 84.6 . . 89.3 76.9
1981 61 - 76 43

1982 61 103 71

The age compositions of adult coho are -given in Table 1.

. In both 1981 and 1982 the mean fork lengths of jack coho (.+) and
females are within the range of previous years and near the 12 year average of
yearly means. The large males (.1+) had fork lengths at the jower end of the
range and 1982 large males had the lowest mean fork length of all years
studied. -The 12 year average of yearly means was 33.7 cm for jacks, 59.0 cm
for large males and 65.2 cm for females. Length distributions and mean length
by age and sex are given in Table 3.

Time of entry into the stream continues to be strongly dependent on
stream discharge levels (Table 2). In both years (1981 and 1982) 85% of the
adult coho run had passed the counting fence. by mid November. :



Chum

The estimates of chum salmon spawning escapement (above and below
fence in Carnat1on Creek were :

Year ' ' 7- o o - Escapement
13 year mean (1970-1982) S 2014 (range 450-4168)
1981 . 2300

1982 ' 1600

: Weekly counts of chum salmon, by sex,.paSSing Carnation Creek fence
in 1981 and 1982 are in Table 4. o -

Length distributions, by sex are given in Table 5. The mean fork
lengths were:

Year “Male (cm) Female (cm)
13 yr average of yearly means 73.0 70.5
1981 74.7 : 72.2
1982 71.9 69.2

The dominant age group of chum adults cont1nued to be three winters
in the ocean as determined by otoliths (Table 6).

Steelhead and cutthroat

No steelhead were caught in 1981 or 1982. One cutthroat was caught
April 12, 1981 going downstream (length 61 cm, age 3.3).

The fact that no steelhead and only one cutthroat were caught is not
an indication of returns, When the fence is fishing for juveniles from mid

March to August high stream discharge can flood out the fence and allow adult
fish to pass unobserved. Also the fence was not operated from Jan. 24 -~
Feb, 22, 1982,

Other saltmon

In both 1981 and 1982 a few sockeye spawners were observed below the
counting fence, In 1982, for the first time, a few chinook adults were
observed in intertidal area be1ow the fence. -No pink spawners were seen in
1981 or 1982, R T e



-JUVENILE STUDIES

The basic data on 1ength, léngth-weight,.condition factor,
“populations, densities, and biomass for Juvenile fish are in the appendixes.

Qownstream migrants

Outmigrations of juvenile salmonids in relation to date, water
temperature, and maximum stream discharge are presented in Figs. 3 and 4.
Total-counts for 1981 and 1982 are summarized in Table 7.

Coho

A summary of juvenf]e coho outmigration data by age:

I+ > 60 mm 11+ Total
) . - ‘ . . I+sII+9
Fry = I+ <60 mm " Mean” T Mean - run
Year run " run “run length {mm) Run length (mm) 360 mm
12 yr mean . 17,5202 g2 2129  79.6°  8m 99.8° 3007
1971-82 . A _
1981 . 11,303 49 3719 82.4 396 104.1 4115

1982 4,108 1 2847 86.6 622 100.1 3469

11 year mean (1972-82)

paverage of the yearly means

_ The numbers of age I+ coho smolts in both 1981 and 1982 continue a
trend that started in 1978 of being much above the mean., Age II+ smolts
numbers have declined dramatically in the past 2  years, with-1981 numbers
being 55% below the 12 year mean and 1982 numbers being 29% below the mean. .

In 1981 and 1982 the coho smolts migrated primarily in late April
and early May. ‘The 50% point of the run (Table 8) occurred very close to the
12 year mean date of May 6. L S - :

The weekly mean lengths of coho smolts (Fig. 5) were similar to
those observed in previous years for age II+, but age I+ continued a trend to
Targer smolts that started in 1978. The 1982 age I+ smolts were the largest
for all years studied.: ’ o '
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In 1981 and 1982 coho fry numbers were much less than the 12 year
‘mean. The 1982 run was smallest of all years studied and is probably a
reflection of a very low number of female coho spawners the previous fall. In
1981 the 50% point of the coho fry run (Table 8) was 17 days earlier than the
previous earliest date and 35 days earlier than the 12 year mean date. This
trend to earlier fry migration started in 1977. Mean lengths of coho fry in
 the downstream run are summarized in Table 9, ,

Chum salmon

Chum fry'outmigrations from_abbve the fence:

11 yr mean 1972-1982 45532

1981 - 71640
1982 : : - 2904

. In 1981 the 50% p01nt of the chum fry run (Table 8) occurred 30 days
earlier than the 12 year mean date. Mean lengths of chum fry 1n the .
downstream run are summar1zed 1n Table 9.

Stee1head'ahd cutthroat.

Steelhead _ ' Cutthroat

<100 mm  >100 mm <100 mm >100 mm
Mean 50% - - Mean

Year Run ~ Run length point of run “Run ~ Run  Tength

1 year mean  90.2  67.4 141.2° May 16 12,0 44,9 136.0°
1981 2 147" 136.7 Apr 23 19 38 123.5
1982 17 36 134.6 May 10 8 6 152.3

aAverage of yearTy mean 1engths.

The 50% point of steelhead smolt outm1grat1on shows a trend,
starting in 1977, of being much earlier than in previous years. In 1981 the
- 50% point is 3 weeks earlier than the 11 year mean date. The numbers of both
steelhead and cutthroat smolts continue to show. the large decline that started
in 1978, Mean lengths of both cutthroat “and stee?head (<100 mm) are within
the range of ‘previous years. i S
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The age compositions and.mean- lengths of'juvenilersteelnead and
Cutthroat in the downstream migrations are given in Table 10. ' .
Resident fish =

- The late summer,bbbulation estimates and fish densities for the
- Towest 3070 m of Carnation Creek are given in Tables 11 and 12.

Late summer population estimates for lower Carnation Creek:

Coho Rainbow "~ Cottus aleuticus

0 I 0 I I1 AN
13 year mean 11,499 1,128 1,908 292 104 (2519)°
(1970~82) . : | |
1981 5,909 . 743 1,774 116 8 2187
1982 7,337 220 1,063 346 47 1811

1972-1982.

The population estimates for age 0 coho are much lower than the
13 year mean for both 1981 and 1982 and well below the range of previous
years. The 1981 estimate of age I coho is within the range of previous years
but the estimate for 1982 is less than a third of the previous low and 19.5%
of the 13 year mean. The numbers of rainbow trout recovered somewhat from the
decline of the previous 4 years. The sculpin populations in 1981 and 1982

were within the range of previous years.
The late summer fish densities by study section for lower Carnation
Creek (Table 12) show that densities of age 0 coho were lowest of all years

studied for both 1981 and 1982 in section II, near the mean for sections III
and IV.and among lowest for sections V, VI and VIII. For age I coho in
sections II to VI densities were among the lowest for 1981 and by far the
lowest in 1982; section VIII densities were near the 13 year mean.

Densities of sculpins were within the range of previous years in all
study sections.

In late July of 1982 tnhe usual population estimates were done. In
addition six extra study sections were done in order to check the validity of
extrapolating the fish populations of approximately 13% of lower Carnation
Creek to all 3070 meters of lower Carnation Creek. The addition of the extra
sections resulted in 25% of lower Carnation Creek being sampled. Using data
from the usual 6 study sections the extrapolated population estimates were
1.9% nhigher for age 0 coho and 21% nigher for age I coho than when data from
all 12 sections were used, : R R ‘ o
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Late summer density of resident fish in 1981 and 1982 for Carnation
Creek and other streams are summarized in Table 13. In both years the
densities of age 0 and I cutthroat in Upper Carnation Creek were higher than
any previous year. Densities of coho fry in Useless Creek were very low in
both years and in 1981, lowest of all years studied. Useless Creek cutthroat
fry densities were lowest in 1981 and highest in 1982 of all years studied.
Cutthroat fry dens1t1es in R1therdon Creek have recovered to pre- 197b levels,

Late summer b1omasses (g/m ) of resident f1sh in 1981 and 1982 are
_ summarized for all streams in Table 14,

_ A summary of ]ate summer mean lengths (mm) for all streams and all
salmonid species is given in Table 15. 1In both 1981 and 1982, lower Carnation
Creek -age ¢ and I coho were larger than in any previous year.
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Table 1. Age composition of adult coho salmon run in Carnation Creek.
1981-1982. '

Total age |  Fresh water Ocean

1.4+ 2.4 Total 1.+ 2.1+ Total 1. 2. Total .+ .1+ Total

1981 |
s n ¥ 2 5 58 12 70 92 3 126 61 76 - 137

% 60.7 39.3 82.9 17.1 73.0 27.0 - 4.5  55.5
e n 0 0 0 3 6 7 031 6 3 0 43 13
% |  83.8 16.2 8.8 I6.2 0 100.0

Total n 3 22 56 89 18 107 123 40 163 61 119 180

% 60.7 39.3 832 16.8 . 75.5 24.5 33.9  66.1
1982 -
“n 3 21 5 83 15 98 117 3 153 61 103 164
% 61.8 38.2 847 15.3 76.5 23.5 37.2 62.8
*n 0 0 0 60 10 70 60 10 70 o 71 71
% 85.7 14.3 85.7 14.3 0 100.0
Total n 34 . 21 85 143 25 168 177 46 223 61 174 235
% 61.8 39.3 85.1 14.9 79.4 20.6 26.0 74.0

Note: Difference between total fresh water and ocean numbers due to scales being

unreadable in the fresh water zone.



Table 2.
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Weekly fence count of coho salmon into Carnation Creek by ocean age and sex in
1981-1982. :
1981 1982
| Total Total
¢ J(.1+) Jack Accum ¢ o (.1+) Jack Accum
Week n n n n % Week n n n n %
Sept 2 1 1 .6 Sept 10 1 1 4
21 2 3 5 3.3 S
27-0ct 3 4 8 19 31 20.6
Oct _ Oct
4-10. 9 6 18 33 38.9  3-9 14 29 17 60 26.0
11-17 0 0 5 5 41.7 10-16 0 0 6 6 28.5
18-24 0 0 0 0 17-23 14 22 7 43  46.8
25~31 7 13 1 21 53.3 24-30 21 30 14 65 74.5
Nov Nov
1-7 5 6 5 16" 62.2 Oct 31-6 7 5 1 13 80.0
8-14 6 - 22 6 34 8l.1 - 7-13 1 2 0 3 8l.3
15-21: . 4 6 1 1 87.2 14-20 2 1 2 5 83.4
22-28 0. 0 O .0 ) 21-27 - 0 0 0 0
29-Dec 5 4 12 0 16 96.1 28-Dec 4 11 13 11 35 98.3
Dec B C - Dbec .
6-12 2 0 0 2 97.2 5-11 0 0 1 1 98.7
- 13-9 2 1 2 5 100.0 - 12-18 1 1 1 3 100.0
Total 32 76 6l 180 71 103 6l 23
Sex ratio large o: ¢ | large X
1.77:1 1.45:1

3n 1981 5%, 5%and 2 Jack coho were used for an egg take thus reducing to 38 the
number of female coho available for depositing eggs upstream of the fence.
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Table 3. Length.frequencyrand mean length of aduit coho salmon in
Carnation Creek by ocean age and sex 1981, 1982.

Fork Jacks (.+). ~Large males (.1+) ;. Females (.1+)

(cm) 1981 1982 - 1981 1982 . 1981 1982
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n 61 58
% (cm) 32.74 34.74
s 3.89 4.06
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Table 3 (cont'd)

 Fork -+ Large males (.1+) - - - Females (.1+)
length - ' . e . , .
(cm) _ . 1981 1982 1981 1982

o
oo
[ T N C R )
R GO b

T~ U kit Q0 G0 L0 B S RO PO b= RO MY

IR RERPPREE XN

[+)} o3}
[s] —
[l PR LN = N NN e O 0 Y
HE =P EROFEOWNO RPN N OO

~

(%)

=

™
s PO Lo O

n 72 102 39 . 70
X (cm) 56,19 55.61 64.39  64.36
s 9.61  8.24 7.78  6.56
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Table 4. Weekly count of adu]t chum salmon, by sex, pass1ng Carnatlon Creek

“fence in 1981 1982.

~ Total Total
- ¢ ¢ Accum - o Accum
Week n n. . n % “Week: n n %
1981 - 1982
- Oct Oct
4 - 10 1 4 5 16.5 3~ 9 1 1 7.1
11 - 17 0 0 _ 10 ~ ‘16 _
18 - 24 0 1 1 20.0 17 - 23 6 12 92.9
25 - 31 5 17 22 93.3 24 - 30 1 1 100.0
Nov | |
1 i 1 - 9.7
bec | : |
2 1 1 160.0
Total 6 24 30 Total - 8 14
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Table 5. Length frequency (fork length) of adUIt chum salmon by sex in
Carnation Creek 1981, 1982.

Fork . . Males ' : Females

(cm) 1981 1982 - 1981 1982

o _ ,7.1 - _ S ]

(=)}
™~
-

b i
PO P R O SN WO PO N W

W WS WWWOID R~ ~NNMN N =N
—

)
L%
OMN TS WD UT00 N NNGTE WN

(5 a]
Y
(S8
—

n 100 100 : 104 93
X 74.67  71.90 ' 72.23  69.19
S 4.98  4.58 ' 3.47  3.64
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Table 6. Fork length and age composition-(oto]iths) of .chun salmon in Carnation Creek 1981
and 1982, 7 ‘ _ . ,

Males o i ' ' Females

Fork 0.2 0.3 - 0.4 © 02 0.3 ' 0.4
length : ' :
(cm) 1981 1982 1981 1982 1981 1982 1981 1982 1981 1982 1981 1982

60 1
61

62 1
63
64
65
- Bb
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82

1
2

et N e e
-
— ™
TN W
: =
e BB NSO WE 00 O~ WM

=P = N b
_ o
i

—

—t
: b et i
= B PSRN QN N

W N ~NWR OO T MG oo -
—
(S

D= R OO 00 s o b b=

™y =

. 83

84

—
[P

1

n 11 1 6 8 4 4 10 13 8 8 4 3
X (om) 67.7 65.7 76.0 72.5 80.2 79.2 67.7 655 72.5 69.6 78.0 74.7
% 14,3 10.4 8.5 8.4 5.2 4.2 102 13.1 8.7 838 4.1 3.0
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Table 7. Summary of downstream counts of 3uven1le salmonids and cottids .at the
Carnation Creek counting fence 1981, 1982.

~ Species 0 Age : 1981 o 1982,

Chum Py 71640 2904
Coho Fry 11303 - 4108
I+ (<60 mm) : 49 . 1
I+ (>60 mm) ‘ 3719 2847
Il+ 396 622
Total I+(>60 mm), II+ 4115 3469
Steethead <100 mm - 21 17
5100 mm 14 36
Cutthroat . . <100 mm : 19 S8
| © >100 mm 38 6
_ a b
Cottus asper o 213 527
. : o _ a b
Cottus aleuticus 34 60
Sampling period Mar 5-Aug 4 Mar 5-Aug 15

Note: in 1981 895 pink ffy were caught at the fence.
'aCounts ends July 7 .

bCounts ends July 8
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‘Table 8. Dates when 25, 50 and 75% of the downstream migration of .coho, chum,
and steelhead occurred in Carnation Creek 1981, 1982.

. Accum
Species o : % : - 1981 1982

Coho smolts - - 25 o hpril 28 ~ April 29

o 50 _ May 5 May 6

7 _ 75 . May 17 May 14
Steelhead (>100 m) 25 | March 31 April 28

_ _ : 50 ' April 23 May 10 .

75 May 17 ~ May 13

Coho fry ' . 125 i o March 22 © March 31

_ o ' - 50 March 24 April 11

R 7% . . . March 28 - April 13

Chum fry T s " March 15  April 15

s 50 o March 21 April 16

75 - March 23 - April 18
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Table 9. Mean length, range and standafd'deviation_of coho and chum
Carnation Creek

fry at -1 week intervals in the 1981, 1982.

outmigrations.
- Coho fry Chum fry
S X Range x Range
Date (mm) n ) {mm) (mm) n S {mm}
198 _
March 5 36.06 109 1.765 31-40 41.35 60 1.376 39-44
12 36.79 57. - 1.521 32-40 40.87 70 1.250 39-43
19 - 41.60 50 1.069 39-44
20 37.70 60 = 0.908 30-40 :
- 26 37.02 51 2.025 32-40 41.40 50 1.457  39-45
April. 2. 37.42 50 - 1.416 34-41 42.35 49 1.251 39-44
9 737.68 47 . 1.889 31-41 42.66 38 1.169 40-45
15 37.72 25 1.969 - 33-41 42.00 32 1.078 40-45
29 40.03 37 2.598 35-48
May 25 @ 48.30 23 4.967 38-58
June 6  49.53 45  5.255 38-59
28 57.84 38 3.866 51-65
1982
March 15 37.00 18 2.058  34-40
- 25  37.68 59 1.995 35-41
April 11  36.64 72 0.997 35-39 43.73 63 0.677  42-45
' 15 ' 43.16 50 0.618 42-44
20 43.73 52 0.770  42-45
30 42.31 26 0.736 41-44
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Table 10. Age composition and mean Iengths of rainbow and cutthroat trout in the
downstream migrations in Carnation Lreek 1981, 1982. :

" Rainbow . Cutthroat

S X - Range X Range

Year " Age n (mm) S “(mm) n (mm) S (mm)
1981 I 21 874 9.60  65-99 19 92.3 10.52  70-117
| 11 (all) 8 '110.5 - 5.45  102-117 = 32 113.2 12.00  90-137
11 (>100 mm) 8 110.5° 5.45 102-117 29 115.3 10.43 101-137
111 6 171.7 30.83  145-215°" 6 171.0 25.78 146-218
Iv - o - o |
Total (>100 mm) 14 136.7 36.99 102-215. 38 '123.5 24.80 - 101-218
1982 I - 21 91.8 10.81 = 80-125 5 82.4  9.32 69-95
II (al1) ~ 21 127.3 17.42 - 95-148 5 106.0 21.67 . 88-135
I1 (>100 nm) 20 128.9 16.17 102-148 2 129.0  B8.48 123-135
111 11 157.6 10.38 145-185 4 164.0 18.78 142-182

v | - -

6 152.3 23.51 123-182

Total (>100 mm) ~  "36  134.6 21.93  100-185




‘Table ‘11.
(3070 m) 1981, 1982.

Late summer resident popu
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lation estimates on Tower Carnation Creek

1981

11982
95% CI 95% CI
~ Species Age n Lower  Upper Age n. Lower Upper
‘ tho S -0 5909 5819 5999 . 0 7337 ..7274 7396
. ' U 743 701 . 781 I 220 - 184 250
: -Total 6652 ' . - - Total 7557 '
Rainbow 0 1774 1723 - 1821 ] 1063 1002 1119
T 1 116 111 122 { 346 269 . 427
II 8 8 . 8 II 47 37 61
oI 8 8 . - 8: Total 1456 S
"Total 1906 o : '
‘Cutthroat =~ 0 8 8 8 0 47 47 47
: i 149 - 99 198 .. 1 63 b6 73
i1 ~50 I 79 50 104
III ~15 ITl 16 16 le
Total Total 205
Cottus aleuticus Al 2187 819_ 3554 1811 1969

1658
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Table 12. Late summer fish density-(fish/mz) by study section and species in

Towest 3070 m of Carnation Creek 1981, 1982.

: ea
combined for population estimate.

Species Age 1l Tl IV Vv VI VIII Combined®
1981
Coho 0 4 .43 .80 .38 .26 .30 .38
. I .02 .03 .09 .06 .03 .08 .05
.Rainbow 0 .11
' I .01
I .0005
111 .0005
Cutthroat 0 .0005
R .009
I1 .003
111 .001
C. asper b ;09
C. aleuticus = .55 .04 .02 .06 .02 .03 14
1982 |
Coho 0 .36 .56 .72 .35 .57 .53 .51
| I .01 .03 .01 .01 .04 .02
Rainbow 0 ' 07
: I 02
II .003
Cutthroat 0 .003
I .004
I1 .005
T .001
C. asper .06
C. aleuticus 41 .08 .02 .21 .05 .10 13
Aot a mean but derived from areas and catches in'aii'sections__;j-
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‘Table-13. Late summer fish: density (fish/mz)fby species for all streams
1981, 1982. - S T

Lower Upper Trib ' : '-'South

Speciés-_ - Age- . Carnation - Carnation  -"C" Useless Ritherdon - Pachena
1981 |
Coha 0 .38 | | oL - .73
| | I .05 .03
Rainbow - 0 A1 ' .05
o I .01 . -01
I .0005 | | - .003
111 .0005 |
Cutthroat 0 .0005 .34 .63 .01 S .39
o .009 .24 .15 .05 .07
11 .003 .01 .05 .04 .02
111 001 .0l .01
C. asper - ' _ : | : 16
C. aleuticus .14 - o ";39' .14
1982
Coho 0 51 S .06 1.11
I .02 | .03
Rainbow - 0 07 ' | 2
_ I .02 -
1] .003 .01
111 0 o R
Cutthroat 0 .003 47 .43 .24 .48
- I 004 .21 .21 .04 .07
Il .005 004 .01 .02 .04
111 .001 .01 .01
E, asper = - : AR £
C. aleuticus ~ a3 | B 10
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Tab]é 14, Late summer biomass per unit area_(g/mz) by species for all streams
studied in 1981, 1982. '

" Lower 'Upper E -Triﬁ Ce :* South

Speéies B Age Carnation  Carnation  "C" Useles§  Ritherdon Pachena
1981 )
Coho- -0 1.25 - 01 2.00
: I .30 ' .23
Rainbow 0 .33 ' o - 12
' . I .08 _ .03

11 .02 B - .07
111 .05 ' .
Cutthroat . -0 .00l .79 1.8 .01 .57
1 .09 - 2.29 1.41 .32 - 1.08
II .09 .23 1.21 B0 . .84
158 S| 28 .99
C. asper .20 - 1.27.
E; aleuticus .70 - : . ;: . 1.4 52
1982
Coho 0 1.64 - .19 | 1.82
- I .13 o .31
Rainbow 0 - .20 : : : W2h
1 .34 :
II .11 o . ' : _ 3 .36
) 111 r e | o
Cutthroat 0  .003 .35 .58 .27 .56
' I 05 1.84 "1.91 .28 .bh5
I1 23 .10 .24 .85 1.56
| 111 .10 1.11 .56
C. asper : 11 ' 1.63
<

. aleuticus .58 Z2.64 .32
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length,

Table 15. Late sumer mean lengths {mm) for salmnids in all streams studied in 1981, 1982.

: © Lower  Upper . Trib Trib v S ' South
Species  Age Camation Camation *1600" - "C" " Useless' Ritherdon  Pachena
1981
Coho 0 6.1 - 62.8 42.0(1) 02.7 .

a I - 8.4 . 82.0 86.6
Rainbow 0 65.5 60.9

' I 100.6 74.0(2)

II 142.0(1) 128.0(1)
I 210.0(1)
Cutthroat 0 63.0(1) - 48.1 595 56.0(1) 52.0
1 9%.7 94.1 S 98.7 83.4 113.3
I 139.6(5) 143.0 1137.0(3) 111.8 151.2
T 230.0(2) ‘ 167.0(1)  198.0(3)
1982
Coho 0 65.6 63.6 64.9 53.1 .

- I 94 86.5 | 100.3
Rainbow 0 64.5 49.7
o I 110.6

II 148.5 157.3(3)
nr
Cutthroat 0 44.3(6)  42.9 51.6 47.5 48.5
I 106.9 - 93.7 96.5 92.4(5) 98.8
| 165. 144.0(1 123.0(1 156.3(3 158.0
{II_ 2?%%(2)_ ) 2(1).8{1} 194.0{1} '
Note: If the number of fish in a sample is small that number is in brackets after the nean
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Fig. 1. Map showing location of study streams
in the Barkley Sound area. Only main roads shown.
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Fig. 3. Qutmigration of juvenile salmonids in Carnation

Creek in relation to date, water temperature and discharge,
1981, -
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Fig. 4. Outmigration of juvenile salmonids in Carnation Creek in
relation to date, water temperature and discharge, 1982.
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APPENDIX TABLES.

I. Carnation Creek Coho.

Carnation Creek Rainbow.

II.

ITI. Carnation Creek Cutthroat.

Iv. Carnation Creek Cottus Aleuticus.

V. Carnation Creek Cottus Asper{

VI. Upper Carnation Creek (IX) Cutthroat.
VII. Carnation Creek Tributary C Cutthroat.

VIII. South Pachena Fish.
IX. Useless Creek Fish.
X. Ritherdon Creek Cutthroat.

XI. Fish Length Data.

XII. Fish Length-Weight Data and Condition Factor (K).
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AFFENDIX ¥I.

81
81
a1
81
81
81
81
81
81
81
81
81
81

‘81
81
- 81

81
81
g1
g1
81
B1
81
81
81
g1

81

g1
81
81

a1
81
81
B1
81
81
81
81
g1
81
81
81
81
81
81

DATE

Har
Mar
Har
Mar

‘Mar

Mar
Arr
firt
Arr
Mar
Mar
Har
Mar
APT
Arr
Asr
Asr

May

Jun
Jun
Mar
tiar
Har
tar
APT
ArT
Arr
AFr
arr
AFT
ArT
App
Arrp
AFT
Mag
May
May
Mayg
Haw
Hay
May
May
S
Jun
Jun
Mag
May
Mayu

05
12
05
12

19
26

02
09
15
05
12
20
24

09
15
29
23
04
28
1

18

25
25
01
01
08
08

15
22
22
29
29
06
04
13
13
20
20
27
27

A -

U3
03
i0

22

22
22
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FISH LENGTH DATA FOR CARNATION CREEK AND OTHER AREA STREAHNS

LDC GEAR
FENC TR
FENC TR
FENC TR
FENC TR
FENC TR
FENC TR
FENC TR
FENC TR
FENC TR
FENC TR
FENC TR
FENC TR
FENC TR
FENC TR
FENC TR
FENC TR
FENC TR
FENC TR
FENC TR
FENC TR
FENC TR
FENC TR
FENC TR
FENC TR
FENC TR
FENC TR
FENC TR
FENC TR
FENC TR
FENC © TR
FENC TR
FENC TR
FENC TR
FENC TR
FENC TR
FENC T
FENC TR
FENC TR
FENC TR
FENC . TR
FENC. TR
FENC TR
FENC TR
FENC TR
FENC TR

2 SPS§

2 SPS

'3 9PS

SPEC AGE

PINK
PINK
CHUH
CHUH
CRUM
CHUN
CHUK
CHUM
CHu
CORO
COHD
COHO
COHO
COHO

COMG

COHO
COHD
COHO
COHO
COHO
COHD
COHO
COHO
rOHO
COHD
COHO
COHO
COHO
COHO
COHD
COHO
COHOD
COHO

COHO
COHO
CORO

COHO
COHD
COHOD
COHO
COHO
COHO
COHD
COHD
COHO
COHD
COHD
COHD

D D MR RN SN R RN R RN DR RS DR R eS8 500000 OO0 0 SO D OO Do

N

34

40
&0
70
50
S0
49
38
a2
109
57
&0
5l
1Y
47
25
37
23
45
38

201
15
63

3}
=

10
154
37
275
&2
ab7
7?7
683
34
470
54
570
45
308

&3

24
102

85

MEAN

33.41
34,83
41,35

40,87

41,460
41.46

42,35
42,46
42.00
36.+06
36.7%
37.70
37.02
3742

37,68

37.72
40,03
48,30
49,53
57.84
67,05
69,17
70,07
95,27
89,44
97,60
74,47
97,20
82,90

105,54
82,68

107,41
85,50

107,17
82,46

100,63
84,23

105,11
83,97

100,47
83,03

107.00

83.62
108,00
80.17
49+98
80.22
00,92

Snev

1.1508
0,709

1.376.

1.230
1.089

1,457

1,251
1.169
1.078
1.765
1.521
0,908
2.025
1.414

1.889

1,949
2,598
4,947

c ace
T.3030

3.864
5,178
9.538
6815

12,887
6,350

14,011
9,095
64125

13,214

10,098

11,707
7,947
8,914

5,056
8,720
7.326
7,090
44561
beb63
8,113
44843
A4 183
8,429

11.270
3+776
9.484
4,531

GC.1.MIN

33.01
34.63

40,99
- 40,97

41.30.

40.99
41,99
42,27

41.61 -

35.73

36,39

37,47
34.45
37.02
37.13
36,91
39,14
46,14
47.94

54,98

44,75
T 59,16
5913
88.1%
47 .87
80.18

72.17

92,82
0,81
162,1

81.2%
105.460
- 84.77
104,02
82,00

98,64

83.61
103,33
83.43
98,24
82,27
101.80
81451

7%.40
49,24
72.92
49.94

i’C*IQHﬂX

33,81
35.07
41,71
81,17

AL 70
41.81

42.71

43.04
2.39
36.40
37.19
37.93
37409
©37.82

38.23

3853
40.8%

50,45

1.1

Y .34
79,17
- 71,01
102,39
71,00
115.02
7677
101.58
84.98
- 108.89

B4.06

109,42
84,23
108,32
83.31
102.642
84,84
106,90
64,52
103,10
83,80
112.20
85,73

B4.93
50,72

87,592

51.90

Pl -

RANGE

TN

31
A2

17

3%
39

37 -

39
AQ
40

S 3L

32
34
3z
34
31

33

v 35
38
. a8
a1
&0
a1
&0
74
S
77
&0
- 87
&0

85

&0
94
&0
100
&0
22
45
94
&4
‘88
&0
102
&2

&0
41
&%

~

Z

MAX

36
36
44

43
4
43
44
45
a5
40
A0
40
40
41
21
41
48 .
58
59
69
78
85
91

123
90

114

112

104

111

124

112

126

107

126

107

114

160

126

100

117

100

114

a3

95
61
93

44



* APPENDIX XI.

81
a1
81
- 81

.81

81

B

81
81
Bt
81

.81
81
81
81
81
- 81
81
81
81
81

<81

81
81
81
81
81
81

"81

81
- 81
- 81
81

81
81
81
81
81
81
81

.91-

- Bl

81
81

81
81

May
Hay
May

¥ay

Hay
May
Mau
ttay
Hay
Jul
Jul
Jul
Jul
Jul

~Jul

Jul
Jul

Jul

Jul
Jul
Jul
tct
Oct
Sep
Ser

Ser

Ser
Ser
Ser
Sep
Ser
Ser
Ser
HMay
May
May

Hau

Mau
Jul
Jul
Jul
Jul

Hul

Jul
Jul

Jul
Jul

Jul

DATE

22
20

20
20
20
21
21
21
21
28
28
27
27
29
29
29

297

30

30 -
28

14
14
15
15
16
16
16
16
17
17
17
17
21
21
21
21
21
27
27
29
29

29

29
28
28

28

28

FISH LENGTH DATA FOR CARNATION CREEK AND OTHER AREA STREANS

LOC GEAR

0 OO o LN B 2 td G MBI OO OO o o Ul 2N b urunn:niaiu:o-a~uum L

SPS
5PS
SPS

SPS
SPS
§SPS

 5PS

5PS
8PS
P8

SPS

SPS
SFS
gF5
5pPs
b

SPS
=1

SPS

8PS
SPS

1

8PS

S5
SPS
5rS

"SFS

SPS
SPS
SPS
SPS
8PS
8PS
5p8
SPS
5PS
SFS
SPS

SPS

SFS
§PS
SP8
8Py
SPS.
SP§
8PS
5FS
5P

SPEC AGE

COHO
CaRo -

COHD
COHO

- COHO

CoHO
€0HO
CoHO
COHO

COHO
COHD

GCGHO
COHO
COHO

- COHO

CORO

COHO
COHO

COHO

‘COHO
COHO

CaHo
COHO

COHO

CORO
COHO
COHD
COHO
COHO

COHE

CORO
CORO
COHD
RET
RBT
RBT

- RBT

RET

‘RRT

RET

'RERT

RET
RET
RRT
RBT
RBT
RBT

RET -

N S D A O RINE A i e SR G e RO DR D e D S S DR D S e S e e

29

292 -
49

74
10

118

22
34
37

94

&
111

18 -

305
43
131

22

94
13

78
24

40
7
107

-

279
29
108
18
84

10

64
16

fory
-

[y

- ) '
Ll B g N T - N U

[y

MEAN

76024_

44,14
65,35
46,58
66425
43,45
68,73
48,44
70.14

43.52 .

84,33

- 46,50

85.44
57.42
76,37
81,04

79590

59.09

79.15

64,87
81.27
774645
24.14
72.31
23.43
61.73
79,48

65,72
79039'

63,09
78.40

48.63

82.75

77.34
72.50

122,67

7875

122,467
156,00

191.00
48,00

99,50

oB.5G0
2900
2630
79.40

136,00

19100

SKEY

B8.480
CFe271
5.914

3,732

7,531
A.450

B.708

3.284
7.0%2

4.799
- 3,327

6.144
7 .B44
4,981
A 424
5.563
5,422
5.447
4,038
4,793
4,470
5.028
5.080
6.474
7.350
4,484
3.870
4,718

94132

4,901
4,742
4,399
5.916
4.879
14,849
104693

7646
10,693

CAININ

73.01
- 43.79
63,45

43.55
42,84
64,87
47,30
87.79
64,55
80.84
65,34
81.54
57,06
74,95
60,11
77.14
57.97
76,71
63,79
79.38
76.35
" 89,44
71.07
84.58
51,18
78.01
44.82
77.34
42,04

C7%.01 .

67.53
79460
73.39
-50.,%94
26,12
7248
96,12

77.640

w3

9273

84.57

45.73

GCeI.HAX

7747
42,054

47.05

47,43
$8.95
a4, 44
72,59
49,59
77.48
66449
87 .82
47465
89,35
58,18
77,79
42.01
81,9%
46020
81,60
85,95
83,14
78,95
8,85
73.55
100,27
62,29

80,96

b6 467
82,44
44,14

B1.79

69:72
85,90
81.33

205,94

149,21

|6.82

149,21

121,40
40,57

50,07

114,23

RANGE
MIN M4X
46 94
36 55
57 85
36 54
5% 83
"33 57
5% 84
41 55
C&0 90
55 77
79 &8
S4 80
73104
4T 4%
4% 94
40 73
73 ¢2
A7 70
73 87
50 74
7% 95
47 87
88 101
60 B
87 109
hno o 73
73 8%
53 77
71 89
51 72
72 8é
46 78
75 %4
b6 92
&2 83
116 135
&a o
116 135
87 114
52 &4
37 44
81 114
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CAPPENDIX XI. ° FISH LENGTH DATA FOR CARNATION CREEK Aﬂﬁ OTHER AKEA STREAHS

i ' RANGE
BATE. . L0OC GEAR SFEC AGE N~ MEAN SOIEV " CoIHIN CLILHAX  HIN  HAX

81 Jul 30~ & SPS  RBT -0 140 51:17 2.871 = 50,57 51,77 3° 59
- 81 Jul 30 6 8PS RET- 1. & 92,44 10,443 84,25 - 100.64 77 110
- 81 Jul 30 & SPS.  RBT .2 1 135.00 :

81 Jul 28 ~ B SPS. RET 0 40 54,97 4215 55,43 G8.32 49 44

81 Jul 28 8 SPS . RBT "1 - 7 101.86  13.222 89,61 -~ 114,10 . B4 114
81 Jul 28 8 SPS RBT 2 1. 135,00 ‘ -

/81 Oct 14 - 2 SPS RET 1 1 109,00 - o

81 Dct 14 ‘2 SPS  RBT -2 1 142,00 ' B S
"B1 Ser 16 ' 4 GPS RRT 1 2 104,500 13,435  -14.2%  225.25 95 114

81 Ser 16 . 5 SPS  RRT 0 4 75,17  3.312 71,49 7B.64 72 79

81 Ber 15 245 SPS RBT 0 & 75.17 3,312 71,49 78.64 72 79

81 -Ser 15 245 SPS  RRT 1 3 106,00 9,849 B1.55 130,45 95 114

B1 Ser 15 245 SPS RBT 2 1 142,00

81 Ser 17 6 8PS RBT 0 143 44,06 5.048 63,29 44,84 51 75
- 81 Ser 17 6 SPS RBT 1 - 9 98,89 - 7,441 93,16 104.42 87 112
81 Ser 17 6 SPS RBT 3. 1 210,00 -

81 Ser 17 8 SPS KRBT 0 41  49.8B8 5.031 68,29 71.47 41 82

81 Ser 17 =~ 8 SPS RRT 1 2.100,00  2.828 - 74.%8 125.42 98 102

Bt Mas 21 TOTL &PS 3 S 9 79.60 14,082 42,09 97.11 43 94
.81 Maw 21 TOTL SPS CT 2 5 113.60  4.269 105.81 121,39 106 . 122

.81 Maw 21 TOTL SPS . CT 3 2 141,00 5.657 90,16 . 191.84 137 145

81 Jul 28 7TOTL SPS CT 1 19 97,48 11.86%  %1.99 103,37 77 121
81 Jul 28 TOTL SPS . CT 2 G 13B.20 25,548  104.44  16%.94 107 147
© 81 Jul 28 TOTL S&PS CT 3 1 185,00 : X .

- 81 Ser 15 TOTL GFS T o 1 63,00 - .

81 Ser 15§ TOTL SPS €T 1 14 96.49 13,490 BY.40 103,98 .77 11%

81 Ser 15 TOTL SPS CT 2 5 139,60 14.241 121,90 157,30 128 158

81 Ser 15 TOTL SFS cT. 3 2 230.00  5.657 179,16  280.8B4 226 234
- 81 Hay 22 2 SPS ALUT - 42 46,43 12.005 43447 67.49 41 111
. 81 May 22 3 8PS ALUT - % B5.78. 15.744 0 73.45 . 97.90 ‘41 107

‘81 Msuy 20 4 SPS CALUT - % 88.22 21.879 71,38 105,07 - GR 129

81 Maw 20 5 8PS ALUT - 7 82,00 17.156 66411 ?7.89 48 109

81 May 21 & 8PS ALUT - 12 93.92 17,133 83.04 104,80 74 122

81 Maw 21 8 SPS . ALUT - ?  BO.78 14,588 . 4£9.5% ?2.01 45 108

81 Max 21 TOTL SPFS ALUT - 108 . 75.13 17,844 71,74 78,50 Al 1729

81 Jul 28 - 2 SPS ALUT - 73 47.29 12.234 44494 70.14 49 10%
81 Jul 27 3 8PS ALUT - 7 83.43 14.841 ° §9.8B3 101,02 &7 113

81 Jul 2% -4 8PS ALUT - 10 - 90,60 12,903  §1.38 99.82 48 103

81 Jul 29 5 SPS ALUT - 12 B5.42° 16,251 79,10 ?5.74 57 104

81 Jul 30 4 SPS ALUT - & 89,17 6.949 B1.35 26,48 79 98

81 Jul 28 8 SFS ALUT - 14 93,50 13.414  BS.64 101,36 &7 114

Bl Jul 28 TOTL 8PS ALUT - 122  .76.11 14,817 73,452 79.09 49 11g

81 Oct i4 2 8PS ALUT - 101  46.77 11.361 . 64,53 69,01 43 93

81 Ser 15 3 8PS ALUT - 7 82.56 19.454 - §7.42 - 97.4% 54 113

81 Ser 14 4 8PS ALUT - 7 88,00 5.715 2471 F3.29 78 94
-..B1 Ser 16 - 5 SPS ALUT - 10 98,50 12.284 89,72 167.28 73 11s

81 Ser 17 6 SPS ALUT - 7. 92,37 7.54% BG.G4 99,58 85 103

8

81 Ser 17 P8 ALUT - 6 . B6,SO 9.546 76446 96,454 78 102
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APPENDIX XTI, FISH LENGTH DATA FDR CARNATION CREEK ANL QTHER AREA STREAKS

X ' : - . RANGE
DATE - LOC GEAR SPEC AGE N MHEAN  SREV C.ILMNIN C.T.MAX HIN 1AX

81 Maw 22 2 SPS ASPR -

17 91,41 21,949 ° 80,13 102,70 58 127
81 Jul 28 - 2 SPS ASPR - 30 87,40 17.5465  Bl1.04 4,14 57 143
81 Jul 28 TOTL SPS ASPR - 33 89.44 18.0R6 - 83.25 94,03 57 143
81 Bct 14 . 2 SPS ASPR - 23 93,74 15.783  84.93 100,55 75 142
Bl Maz 20 1600 S COHD 0 & 4%9.00 5,621 43,10 4,90 a1 0 5a
81 Mas 20 1400 S CORO 1 38 47.84° 10,085 44,54 71,15 55 92
- B1 Jul 29 1400 8§ COHD O 14 44,14 7,357  59.90 - 48,39 51 72
81 Jul 29 1600 S COHD 1 2 88,00 4,243 49,37 125,13 825 91
. B1 Ser 16 1400 - S COHO 0 35 62,83  8.590 59.88  (5.78 47 78
. 81 Ser 16 1400 § COHOD 1 8 B2.00 5.318  77.%6 84,44 77 90
81 Maw 13 2100 S T 1 B 79.25 . 8.481 72.17 86.32 43 8%
81 Maw 13 2100 - 8§ cT 2 4 118,75 14,151 24,25 141,25 105 135
B1 Maw 13 2100 s cT 3 2 151,00  0.000 151,00 151,00 151 151
B1 Ser 14 2100 8 CT 0 39 59.51  8.844 S56.45 62,37 37 75
81 'Ser 14 2100 s CT 1 9. 98,47 12,449 88,93  108.41 86 120
.81 Ser 14 2100 S 1 3 137,00 13.454 . 103,60 170,40 124 152
Bl Haw 14 9 s CT 1 41  47.85 12.932 - 463.77 71.93 4% - %2
- 81 Mau 14 9 8 CT 2 17 112,18 10.484 104,68 117,67 94 130
B1 Hay 14 9 8 er 3 4 144,00  7.43% 132,17 155.83 135 154
81 Ser 15 9 S LT 0 42 48,08  7.2644 44,24 49,92 26 71
81 Ser 15 ‘$ 8 LT 1 39 94,05 13,930 89.55 F8.56 74 124
81 Ser 15 9 - § cT 2 2 143,00 18,385 -22,23  308.23 130 154
.81 Aug 26 USEL 'S COHO O 2 42,00 4.243 3.87 80.13 3% - 45
B1 Aug 26 USEL S L 1 56,00 : S
Bl Aug 24 USEL 8 LT 1 9  83.54 5.570 79.27 87.84 73 %1
81 Aug 24  USEL 8. CT 2 4 111.83 - 9.988 101.35 122,31 103 125
B1 Aug 26 USEL S CT 3. 1 167.00 - -
81 Aug 26 USEL 8 ALUT ~ 48 45,56 17.684 . 40.43 70,469 41 104
81 Aug 27 PACH SBSPS COHO 0 226 62,73  5.989 41,95 43.952 51 78
81 Aug 27 PACH SPS COHD 1 9 B&GE  7i699 80.43 92,48 81 103
B1 Aug 27 PACH SPS RET 0 1& 40.88 3,243 59,14 42.61 855 44
81 Aug 27 PACH SPS RRT 1 2 74.00  1.414 0 41,729 86,71 73 7%
81 Aug 27 PACH SPS RBT 2 1 128,00 ‘ - '

39 49,95 11,555 66.21 - 73.4% 50 92
A3 CBR.72 14.R46 - 83.54 $3.88 4T 139

81 Aug 27 PACH SPS  ALUT
81 Aug 27 PACH 5FS ASPR

81 Aug 28 RITH § CT 0 80 52,01 ° 8,086 = 50,22 53,80 37 49
81 Aug 28 RITH - 8§ €T 1 15 113,33 9,611 108,02 118,64 99 13t
81 Aug 28 RITH 8  CT 2 4 151,17  9.432 141,27 161,06 139 144

§ CT 3

81 Aug 28 RITH 3 198.00 B.RBB 175.93 220,07 191 208



g2

DATE

82
.82

82

.82
82
82

82

a8z

82
8z
g2
B2
82
82

- B2

- 82

B2

g2

- 82
82
82
g2
82
82
82
- 82
82
82
82

82
- B2

82

g2

82
82
82
82

- 82

-82
g2
g2
82
82

AFT
AT

Arr
Arp
Mar

Har
ApT
Har
Har

Mar

Har
Mar
Mar
ArTr
Arr

“AFT
ArT

Arr
AFT
Arr
Arr
Mau

"May
May

Mau
May
May
Mau
May

Jun

Jun
Mgy
May
May
Hau
Mau
Mayg
Hay
Mau
Hay
Haw
May
Jul
Jul
Jul
Jul
Jul

Jul

11

15
20
30
15
25
11
12
19
24

24

31
31
07
07
14
14
21
21
28
28
03
05
12
i2
19
19

26

24
01
01
28
28
25
25
24

26

24
2&
27
27

27

26
26
27
27
27
27
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FISH LENGTH DATA FHR-CQRNQTIUN CREEK AND OTHER AREA STREANMS

. 10C GEA&R
FENC TR
FENC TR
FENC - TR
FENC TR
FENC TR
FENC = TR
"FENC TR
FENC . TR
FENC TR
FENC TR
FENC TR
FENC TR
FENC TR
FENC TR
FENC TR
FENC TR
FENC TR
FENC TR
FENC TR
FENC TR
FENC TR
FENC TR
FENC TR
FENC TR
FENC TR
FENC TR
FENC TR
FENC TR
FENC TR
FENC TR
FENC TR

2 8PS
2 SP§
3 8PS
3 SPS
A  S§PS
4 8PS
5  S§PS
5 SPS
& SPS
8 SFS
8 8PS
2 SPS
2 S§P§
3 8PS
3. 8PS
4 B8PS
4

SPEC AGE

CHUN
CHUH

CRUW -

CHUH
COHO
LOHO

COHD -

COHO

- COHO
COHO

COHO
COHO
COMD
COHO
COHO
COHO
COHD
COKD
COHD

© COHO

COHD

 COHD
COHO

COHO
COHO

-COHO
COHO .

COHO
CORD
cOHO
COHD

LOHO
COHO

COHO
COHD
COHO

COHO

COHG

COHO

COHO
COKD
COHD
COHO
COHD
COHO
COHO
COHD
COHO

Dbt T ek Ot O s D D R D e O b g B b B R PO Pk £ B2 e B e B B ek RS e R e D oD oSS S

201
128

145
164

334

MEAN

43.73

43.16

43.73
42.31
“37.00
37.48
3664
74.20

71,500

75,17
83,00
75,52
85,75
72,89
81,50
78,12
92,19
80,61
93.53

8334
28,13
87.47

103,00
89.10

102.14

48,80
101,40

B7.47

S 101.29
87.45

- 103475

43+65

88.83

46,97
83,43
43,62
75,83
47,10

77.67

44,33
43,48

7913

60,40
89,00
&63+40
320
57,42
136075

Sney

04677

0.618 -

0,770
0,734
2,058
1,995
0,997
2,490
4,950

7+250

5,963
5,190
6¢791
2,121
5,234
5,993
64399
7,100
7.403

9543
7015
5,333
7:038

60652
b.844
6,332

0278

7.224

9,627

3,202
64266

3340

10,549
8,488

5560

"C.T.HIN

43,56
42,98
43,52
- 42,01
- 35,98

37.14
Jb+41

71,10
27.01
47,56

73.82

82.45

67,46
62,44
77,26
89,77
79,44
91,53
84.72
94,19
84,98

102,15
88.58

100,89
88.13
99,66
84,47
§7411
85,71
98,66

A4.77
83,23

45,91
7511
43,13
72,31
Ak 42
6542
43,84
42450

73.97.

0905
77462
62,39
82.06
6449
77.%91

€.+1.M4AX

43,90

43,34
43,94
42,40
'38.02
38.20
d46.87
J77.30
115.9%
- B2.,77

77,22

g89.05

78.12

100.57
78,98
24,61
81.57
9%5.53

86.36

100,04
T 87.96

103,86

- B9.42
103.42
8%.44
103.14
8. 47
10544
CH?L 20
108,84
4603
T4, 44
'43003
71.74
44.11
29430
- 47.78
G9.91
14.80

Ad AG

54.28
461.73
160,38
64,082
108,34
08.30
?5.59

RARGE
HIN  HAX
A2 AG
472 44
42 45
41 44
34 a0
S35 4t
35 37
70 76
48 70
&4 g1
40 8BS
7995
42 81
- B0 83
53 89
2105
&5 - 74
81 109
&3 107
78 122
&1 103
93 120
&% 107
g2 122
72 105
g2 12z
78 160
g 117
74 7
29 106
34 &4
82 94
346 60
48 95
37 &9
&4 B3
41 9%
72 81
37 42
J& 098
71 B7
39 81
8% 94
40 a3
831 103
3¢ B2
79

92



‘AFPENDIX  XI.

DATE

82

82
- 82

B2
a8z
82
B2

B2
. .82
. 82
a2

.82

_ o
82
82

82
82

82
82
B2
a2
S - ¥4

.82
- B2
g2
82

. 82

82

g2

82
82
a8z
82

82

. 32
g2

g2
- 82
82
. 82
82
g2

Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul

Jul
HJul_

Jul

Sep

Ser
Ser
Ser
Ser
Sep
Ser
Ser
Sep
Bep

Ser

Nov

Nov
Nov
Nowv
Nov
Nav
Nov
Hay
Hau
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Sepr
Sep
Sep

28
28
28
28
28
31
30
30
30
30
30
30
29

29

29
22

22
20
20°
22

22
23
23
23
23
23
23
23
25
25
25
24
24
26
26
28
28
28
27

27

27

29
29
30
30
23
23
23

LOC GEAR:

400

930
“9h0
1400
1400
1700
1700
2000
2700
2700

- A3 NN - T L T S NEPRE IR

-
=
-
=

TOTL

TOTL
TQTL
TUTL
2700
2700
XTRA
XTRA

LW oeanin
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FISH LENGTH DATA FOR CARNATION CREEK ARD OTHER AREA STREANS

5PS
5PS
5PS
8PS

SPS

SPS
SPS
89§
SPS
SPS
SPS
SPS
SPS
SPS
gpS
5P§
55
3PS

.SPS

5F8

SPS

5P5
8PS
SPS

SPS

5PS
SPS
§PS
SPS
8FS
SFS
SF§
PS5
5P§
SPS

SPS

SF5
58PS
8PS
s8P85
SFS

8PS

oo
LR~

SP5 -

SFS
SPS

SPS

SPS

COHOD -
COHO -

CoHB

COHO
COHO
COHD
LaHo

COHO -
'COHO

COHO
COHO
CaHO
COHO
COKo

COHe -

COHO

COHOD |
COHO:

COHD
COHO
COHO
COHD
COHO
CORO
COHO
COHO
CORO
COHO

COHOD .

COHO
COHD
COKO
COHD

RBT

RET
RET.

 REBT

RRT
RBT

RBT

RET
RRT
RET
RBT
RET
RRT
RRT

‘RBT

-SPEC AGE

MHEHOMHIMN =N R ONH ON SO O R O O RO OO RO OO OO RO~ ORO oM ORO

N B

- 107

7
181

B
183
249

133
4

133

139

- 120

201

5

152

HEAN

67460

. B&.O7

60.44

G966

85.50
99.77
56.43
84.40
63,92
'33050
66.93
84,47
9?26
64,80
23.47
£5.84
?0.33
48.10
94,00
50,99
?1.00
73,34

. 20,79

65,14
46411
89.453
68,34

102.00
64,597

94,00
7068 -

70.75
69,89
87.41
129.43
48,29
105,44
132.00
48,10
104,37
139,00
106444
131.8¢
105.83
130.50
44,02
109.45
141,00

SDEV  C.IMIN

54024
2,499
5,398
7.020
3,546
8,537
8,184
4,159
64825

© B.347

4,548
4,726
5,510
6,297
5,860
8,356
4,041
5.006
8.222
9,849
2.8728
5.862
3,202
5,913
6.836
6,006
10,835

90117'
2.828

7¢402
8,633
8,373
7.355

20,6426

3.805
7,571
Hebh7
3.705
24175
22.383
7.370
8,504
B.A73
74092

4.950
A5

64,64
84.07
374853
98,49
82.04
Y853
045
79.23
&2e76
7523
64,20
72.93
38,51
63,43

© - B1.12

44,38
80,30
66,58
87.37
59.78
65,58
72.18
8546
44,18
45 .04
85,47
64,30

- 41,98
- 6B+58

67.12
hb6.14
63,44
85.09
11240
47464
100,34
81,14
47 .45
101,34
11417
101.78

] L * 7
121,16

103.32
125,00
63,12
105,26

£.1.M0X

. 68436
8%.07
61422
60,43
88.44
61.00
G7.+41
89.57
£5.08

101.77

YA Y
P64 40
60.02

Cb6e1b

110,21

47,30
100,37
69462
104,43
52,19
114,42
74,50
95,84

46.07

6717
23.49
72.37

67,17
119.42
74425
7334

76,34
89.73

144,85

48,93
110,53
182,94

48,75
107.38
144,83
111,10
142,44
108,34
136,00

64,91
113,45

RANGE
MIN  MAX
51 80
81 - 89
29 79
AL 79
1 97
44 83
43 79
80 89
Ay R0
79 99
51 80
8L 90
Al 77
47 BO
89 100
A7 B4
88 95
A2 87
83 108
.40 84
8¢ 93
40 B4
83 94
52 83
54 82
84 105
50 89
4% 83
92 9§
40 Bé
53 87
58 82
71 103
101 145
A0 5
B 120
128 134
40 5s
86 122
122 178
85 125
116 140
5126
118 147
54 7%
91,

148



82

- 82
82

82

82

- 82
. B2

82
82

a2

.82

82

82

az

82
' ~Jul

82
L 82
- B2
82
. 82
‘82
82
- B2
82
g2
82

- B2

82

82

82
g2
g2

©. B2

‘g2
- 82
. 82
82
B2
82

g2
.. 82

82
- 82
- 82
82

“Jul

DATE

‘SeF
Sap

Ser

‘Nov

Nov
Jul

Jul
May
Mau
Mau
Hay
Jul
Jul:
Jul

Jul
Jul

Ser

Sep

Ser
Ser
Nov
Ngv
Nov
[ E
LET
May
Hay
May
Mag

“Jul

Jul
Jul
Jul
Jul
Jusl
Jul
Jul
Jul
Jul

Jul

Jul
Ser
Ser

Ses

Ser
Ser

22
22
22
24

24
29

30
24

26

24
26
27

27

27
27

30

30
30

22
22
22
22
24
24
24
28
25
26

26

27
27
24
27
27

28

28
28

31

30

30

30.
29
29
22

20

22
23
23

- APPENDIX XI;'

FISH LENGTH DATA FOR CARNATION CREEK AND OTHER AREA

LOC GEAR

-TOTL

TOTL
TOTL

TJOTL

TOTL
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ALUT
ALUT
ALUT
ALUT
ALUT
ALUT

ALUT

alUT
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33
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136

e
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C . 64.47
110.64
148.50

72,08

112,64
42,96
. 42,76
91,60
118,33
182,33
254,00
36,40
107.82
171,47
217,00
104,93
155,38
229,00
44,33
104,48
165,00
217450
62,20

64,51
102,20

100,45
8.32

89,00
94,83
58.50

70,80

' 83.07
99,33
85,71

100,20
55,80
79.09

84,81

91.71

85.35
97400
.61#95
79,53
QL. 47
87.95

89,50

NEAN

109,60
158450

SDEV

5,214

g8.901

26.674
8.711

7.330
4.919

44645

74092
1409?6'

26,452

19,799

2.074
10.741

32,424

G068

11.331

25.042

18,385 .
5,086
11,898

28,027
2,121
7.434
8,503
0.707

12,329

32,045

15,155

12,520
7au?d

10,727
12,797
20,610
18,557
10,223
17,114
12,662
10,557

184355

15,009

114663
10,380
11,617

11,926
16,004

8,404
14,448
9,424

C.I.MIN

63.57
10774
120.51

66.79

- 108.30

- 42,32
42,20
82.78

102,42
116417

C 76406
34.02

100.40

203,18
92,73
134,48
63.77
37.00
R6.95
143,42
198,43
54,89
99,03
152,15
C 82,15
C79.28
90,24
50,38
83.59
20,02

4468

60,97
72.81
91,46
69.87
- 94,98

5%.38

72,60
79.96
86,40

80,02
82.55
59,94
70,69
82.85

81.10
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C.L.MAX

654327
113.52
176.4%

77 .34

1146.99
43461

A3 32

100,42

134.05
24B.50

431,94

S 29.18
11%,04
252,66
230,82
116,93
176,27
394,23

29,67
116.80
184,58

234,57

47,91
120417
164,85
46487
125.12

- 110. 64
107,25

94,41

103,65

6003l
80,23
93.32
107.2¢0
101,54

105.42

57,23
85,58
93,65
97,03
50469
111,45

43,75

88,38
100,49

94,80

95,49
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RANGE
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R
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94
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Ay
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-
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40
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131
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37

57
102
132
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39
124
200
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119

196

242

af
124
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219

74

118
157

71
142

124

114
102
114

23
1z
104
113
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112
107
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98
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104
112
103
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82
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FISH LENGTH DATA FOR CARNATION CREEK ARD OTHER AREA STREANS

LOE  GEAR

8 SPS
TOTL  SFS
2 5P§
2 SPS
400 SPS
.2 8PS
1600 S
1600 8§
1600 8
1600 8
2100 &
2100 §
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2100 8§
2100 §
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2100 8§
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UPER 8§
UPER  §
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UPER 'S
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RITH 8
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92,00
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110,00
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91.59
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109.94
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42.88
93,73

144,00 .
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100.33
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70.41
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194,00
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48,48
98,83
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11.678
15.290

20,3549
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14,729
13.010

3779 .
10,451
. 6,807

10.149
10,228

12,728

7,451
9,086

3.04635
14,877

8,073

7.244
3,291

20,257

9,534
16,675
3.388
7.208
12,012
20,008

18,854

B, 257
11.142
22,500

21.58
89.74

84,458

80,70
88,02
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78.81

60.73

70.34

85.24
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48,99
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59.21
104,07

11,57
88.92
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4,

3
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b |
4

48,93
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66,78
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61.72
44,74
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104,44

64.%3
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?1.74
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103.20
78.086
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79.34
71,92

100,18

52.35
89,41
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102,464
80.99
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54,18

101,55
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115.82

44,18

98.53

53,54
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74.04
24.54
47,99
50,33
107,33

206,01

74,24
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1053.91

S 175,32
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&0
81

- 44

48
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-
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32
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41
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33
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123
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117
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%
1190
74
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63
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13
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0,457
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0,510
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1.478
6,059
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0.501
2.337
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1.428
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1.677
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21,424
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3.213
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1.2460
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2.942
24702
2.213
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3.079
3,030

2,467
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34372

2.914
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3.182
1,594
2.528
3647
2,835
3.3%2
34199

2785
T R.965

2714
4.:574
3.184
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LENGTH-WEIGTH DATA AND CONDITION FACTOR (K)
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3.501
2728

3,022

3444
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0.996
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1.024
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0.942
0.931
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0.967
1.028

1,073

1,012
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1.094
1.047
1.06460

0.957

1,221

1,017
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1.027
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0.987
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10458, 000
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©2%3880.000
©203030.000

0.534
0.029
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© 1,579
1.473
4,274
7,0183E408

G.689

1,035
3.743
0,414
4,239

- 3.038
0.348
3527.700
S 0.310
©0.3582
0.414
0.79¢8
0.542
0.353
17.404
12,595
0,214
0,096
‘3,184
0.014
38.559
f.000
2.944
1.023
0.218

1,552 -
0,002
4,768

0,920
' 0.873
1.337
. 2.998

0399
0,385
“01426
'00336
-3+087
3.885
1.982
2,893

2:916

2,668

~1,249
3.092
- 2.994
2,478
2.174
2,580
2,751
3,270
1.1%1
3,308
3.142
3.214
3,075
3'161
3,262
3&409
7468
3.337
3.512
2,734
4}076
2,208
4,154
2763
2,993
31.326
2.903
4,391
2,689
3,008
3,038
2,928
2,786
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AFPENDBIX XII. FISH LENGTH -WEISTH DATA AND FHNDITIUN FALTOR (K)

Date Location 59ct1un Srecies no ade K g (x10-% i
1982
“Maw 28 Carnation I Asrer 12 ALL 1.008 0.564 3.145
July 24 Carnation II Asrer 11 aLL 1.025 0.352 3,237
Ser, 22 Carnation I1 Asrer g8 ALL 1.061 0,135  3.448
Maus 29 Carnation IX Cutthroat 10 1 0.945 2:.363 2.784
: 14 2 1.002 0.920  3.020
May 28 Carnation Trib C Cutthroat 7 1 1,083 g.206  2.0927
7 2 - 0.953 1.007 2.989
Ser, 21 Carpnation 1IX Cutthroat g8 0 - 0.8461 0,192 3,437
_ 14 1 0.981 S 1.077 2,982
Ser. 21 Carnation Trib C Cutthraoat i3 0 0.905 : D.726 3,059
. ? 1 0.974 0.133 3.434
Aud, 26 Pachena - Coho 16 ¢ 1.019 0.650  JF.112
o - ' . 4 1 1.033 0.216 Z+342
Aud, 26 Pachena - Rainbuow 4 0 0,909 1,094 2.953
S L o : 32 . 0.9%92 26,102 2,345
fud, 24 Fachena - ' Aleuticus 6 AlLL G.924 24425 24772
Aud. 26  Pachena - AsPer 11 aLL 14132 9,013 3.978
Aug, 25  Useless - Coho 3 0 1.181 ' 0,192  3.437
Aug. 23  Useless - Cutthroat B ¢ 0.947 : 0.422 3,220
: 4 1 0.975 4,480 2,401
- _ 3 2 1,013 1.406 2,937
Aud, 25 Useless - Aleuticus 17 ALL 1.028 0.326 3,249
Aud, 24 Ritherdon - ~ Cutthrost it ¢ 0,937 0.642 3.08%5
: g 1 0.943 14,764 2,403
g 2 0.948 15.885 7447
July 24 Carnation II Coho 19 1 1.000 0.414 34218
July 28 Carpnation VI Coho 13 1 1:094 0.781 3.081
Ser. 22 Carnation II Coho. 1?2 1 1.067 0.845  3.037
Sers 23 Carnation VI Coho 14 1 1,076 0.488  3.188
Maw 28 Carnation TOTL Rainbow 5 2 1.009 33,492 2279
Maw 27 Carpztion TOTL Raintiow 10 1 1.140 33,000 - 2.232
Maw 27 - Carnation TOTL Cutthroat 31 0.986 : 0,096  3.05172
' _ ' : ' - 6 2 0,880 7.465 2,586
July 24 Carnation TOTL Rainbow 3 0 0.944 0014 4,076
: 7 1 1.033 7,683 2,543
Sep, 22 Carnation TOTL Rainbow 3 2 0,903 2,945 24763
Sep, 23 Carnation TOTL Rainbow 4 0 0.987 1.023 2,993
- g8 1 0.991 D.066  3.578
~Jule 26 Carnation TOTL Cutthroat 7.1 0.903 0,711 3043
Nov. 24 Carnation. VIII Caho 4 0 1.006 0.83¢4 3.049
Nov. 24 Carnation VIII Cutthroat 8 0 0.936 0,745  3.065
Nov, 24 Cernation VIII “Rainbow 4 0 1.027 . 38.430 2,059
3 1 0.743 1.792 2,849
4 a#lL

Nov. 24 Carnation VIII Aleuticus 1,049 S Bl 2,658





