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ABSTRACT

. Andersen, B. C. 1887. Fish populations of Carnation Creek and other Barkley
Sound streams 1985-1986. Can. Data Rep. Fish. Aquat. Sci. 657: 59 p.

A summary of fish population data;'co11ected'as‘part'of the
Carnation Creek Experimental Watershed Project, is presented. The time period
- covered is from January 1985 to December 1986.

Key words: Watershed Study, coho, chum, steelhead cutthroat scu]p1n,
o logging, Carnation- Creek

RESUME

Andersen, B. C. 1987. Fish populations of Carnation Creek and other Barkley
Sound streams 1985-1986. Can. Data Rep. Fish. Aquat. Sci. 657: 59 p.

On présente un résumé des données sur les populations de poisson
recueilties de janvier 1985 & décembre 1986 dans le cadre du "Carnation Creek
Experimental Watershed Project“.

Mots-clés: étude de bassin versant, coho, kéta, truite arc-en-ciel anadrome,
truite fardée, chabot, exp1o1tat1on des for€ts, ruisseau Carnation
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INTRODUCTION

The Carnation Creek Experimental Watershed Project started in 1970
~“with the initiation of pre-logging studies (Narver and Chamberlin 1976). Road
construction began -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 compieted in June 1981 (Fig. 2). A study on the effects of an
aerial applied herbicide was started in September 1984. o

March 1986 marked the end of Phase I of the study.. At that time the

" level of field work was reduced and most of the field work on fish is now done

. by a contractor. The July population estimates and work on Pachena, Useless
and Ritherdon creeks have been discontinued. A new study section in upper
- Carnation creek has been added to the project. :

_ The basic rational for the study, the study sites (Fig. 2), adjacent
-study streams (Fig. 1), and methods used in fish studies have all been -
~.described in Andersen {1983). This report is one in a series on fish
- populations in Carnation Creek and other Barkliey Sound streams (Andersen 1983,
- 1984, 1985). This report covers the period from January 1983 to December
1984. - : Lo

RESULTS

ADULT STUDIES

Coho

_ The age compositions of aduTt.ceho for 1985 and 1986 are given in
Table 1. Length distributiqns by sex are given in Table 3. _

Time of entry into Carnation Creek continued to be strongly
- dependent on stream discharge {Table 2), Eighty-five percent of the coho had
passed.the counting fence by October 21 in 1985 and by November 19 in 1986.



Carnation Creek 1971-1986.

-2 -

The following table is a summary of adult coho escapements to

Large'male (.1+)

Jack (.+) Female
Mean Mean Mean
-fork fork fork

- : : length . length. , length Total
Year Return {cm) = Return. (cm) - Return (cm) large
19712 62 35.0 108 55.7 81 . 61.0 . 189
1972 76 33.0 87 . 65,2 75 - 68.6 162
1973 43 33.8 85 62.8 71 66.8 164D
1974 75 35.6 - 88 58.1 70 7 66.9 159¢

- 1975 54 33.4 89 - 65.4 69 - 65,9 158
1976 35 -30.1 68" - B6.l1 55 "63.5 123
1977 53 34,7 76 - 57.3 51 65.2 127
1978 233 33.5 46 60.7 - 56 - - 65.3 102
1979 114 33.2 136 - 58.2 176 64.0 312
1980 101 - 34.8 110 - 57.0 65 66.8 175d
1981 61 32.7 76 © 'BB.2 - 438 - 64.4 119
1982 61 - 34.7 103 55,6 71 64.4 174
1983 83 34.7 - 52 54.7 b1 61.2 103
1984 25 30.4 27 54,1 o 22f 63.9 49
1985 59 34.4 43 56.2 26 64.3 69
1986 27 33.6 64 55,2 55 63.5 1199
Mean 72.6 78.6 64.8 143.4

dan estimated 5f10% should be added to this total to allow for fish
- . observed going over the fence during a flood. .

CIncludes 1 large unsampled coho.

e5 of these fish were used:fbr an egg take.

§The 1971 run was estimated using mark and recovery.

bEigﬁt large coho not sexed but included in total.

fOne of these females was found dead and unspawned in the trap.

gAn estlmated 5% should be added to this total to allow for fish observed

5going over the fence dur1ng a flood on Nov. 23.



Chum

_Thé.estimates of chum sdlmon-spawning escapement (above and below
-fence) in Carnation Creek were: S T

Year Escapement Year Escapement
1970 20002 1979 _ 450
1971 1000 1980 . - ~. 3000
1972 ' - 1700 o 1981 ' 2300
. 71973 B 4168 _ ... 1982 . 1600

- 1974 - ' 3060 _ 1983 0 o .1200
*"1975b 12000 - 1984 o ~..950
1976 1500 1985 - 2700
1977 1700 1986 275

1978 3300 _ Mean _ ..1888 -

8Revised from an earlier estimate of 1200 fish, : :
PThe 1975 estimate 1s very rought due to high stream discharge.

Weekly counts of chum salmon, by sex, passing Carnation Creek fence
--in 1985 and 1986 are in Table 4, -~~~ . ' :

Length distribution by sex are given in Table 5. The mean fork
lengths were: '

Year ' ' Male {cm) Female (cm)
17 year average of yearly means {1970-1986) 72.7 70.1
1985 71.5 67.9
1986 72.1 67.7

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

Steelhead and Cutthroat

In 1985 four steelhead were caught at the fence:

April 11 ¢ 67 cm Age (_.2) going upstream

April 23 o« 68 cm Age (2.2) going upstream

April 29 ¢ 63 cm Age (2.2) kelt going downstream
Oct 14 ¢ 67 cm Age {3.2) kelt dead on fence

The 67 cm females may be the same fish.
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On April 14, 1985, seven steelhead were observed in a pool 100 m
downstream of the fence, on April 26, 1985 the fence was flooded out and fish
could have passed upstream unobserved. On May 3, 1985 no steelhead were
observed during a snorkle survey of the creek below the fence.  On May 12,
1985 four steelhead kelts were observed upstream of the fence. At least one

steelhead survived the summer in the creek and it was found dead on the fence
in October.

| No steelhead: were caught or observed in 1986.

' No adult sea-run cutthroat were caught in71985 or 1986. On.March
21, 1986 a sea-run cutthroat-(~30 cm) was observed in 2600 m tributary.

As indicated above h1gh stream d1scharge can flood out the fence

when it is fishing for Juven1les (March to August) and allow adult fish to
pass unobserved.

Other Salmon

In 1985 seven ma1e and two female sockeye were - passed through the
- fence and a further 40 sockeye were observed downstream of the fence. Only
one sockeye was observed in 1986.

No pink salmon were seen in 1985 or 1986._TNo'chinook_were_seen-in
1985, one female chinook {~100 cm+) was observed in 1986.



. JUVENILE STUDIES

The basic data on iength, Tength-weight, condition factor,
population, density and biomass for juvenile fish are in the appendices,

Downstream Migrants

Outmigrations of Juvenile salmon in ‘relation to date, maximum da11y
water temperature and mean daily stream discharge are presented in Figures 3
and 4. Total counts for 1985 and 1986 are summarized in Table 7. .

- Coho
A summary of juvenile coho outmigration by age:
I+ >60 mm 11+
I+ : - Mean - Mean Total 50%
_ <60 mm .  fork Ln. - fork Ln.. .fish point of

Year -  Fry run run Run (mm)  Run (mm) 260 mm  smolt run

19718 122774 62 1000 76.6 1415 98.3 . 2415  May 14
1972 - 25664 40 1305 83.3 574 108.0 1879 © May 4

1973 19183 141 974 77.4 776 101.9 . 1750  May 8
1974 - 21600 184 1030 74.2 1444 99,2 2474 May 9

1975 - 31364 128 1119 75.2 874 94.6 1993 May 9
1976 24714 206 - 1788 72.0 . 1068 92.8 . 2856 May 10

1977 7877 103 1522 78,1 - 935 - 97.5 2457 May 4
11878 13972 27 3441 83.6 778 100.0 4619 - May 2

1979 5285 19 2843 80.6 = 668 .96.3 . 3511 Apr 30
. 1980 - 27654 21 3555  85.4 = 991 104.6 4546  Apr 30
1981 11303 49 3719 82.4 396 104.1 4115 = May 5

1982 4108 1 2847 86.6 - 622 100.1 - 3469 May 6
1983 - 9216 3 3437 . 86.1 305 103.0 3742  Apr 24

1984 2937 10 2984 84.0 119 102.2 3103 May 6

1985 9631 1- 1787 92.1 .190 104.7 1977  May 3

1986 - 1227 1 2744 85.5 88 105.2 2832 Apr 28

aTemporary fence, run numbers are very rough.

' The numbers of age I+ coho smolts in both 1985 and 1986 were. the
lowest of the post logging period with the number of 1985 age I+ smolts. being
at DFEIOGGIDO 1&\!915=, ThP numhnr- n'F 1086 :ﬂn TT.L Pnl-no smv!ts was’ t"e 'lonesd-

recorded in this study.

The coho smolt migration timing in 1985 and 1986 continued the post
_logg1ng trend of be1ng earlier than in the prelogg1ng period (Table 8).
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The mean length of age I+ coho smolts in 1985 was 10.7 mm larger
than the 16 yr average of the yearly means (81.4 mm) and 5.5 mm larger than
the previous high. Age 1l coho smolts in both 1985 and 1986 were larger than
the 16-yr average of the yearly means (100 8 mm) The weekly mean lengths are
shown 1in F1gure 5.

In 1986 the coho fry run was the 10west recorded at 42% of the
previous tow and 8.5% of the 15-yr (1972-86) mean of 14382. The 50% point of
the coho fry run (Table 8) in both 1985 and 1986 was 2 to 3 weeks later than
in the previous 2 years and 4 to 10 days later than the mean 50% date of the
‘post logging period. Mean lengths of coho fry in the downstream run are
- summarized in Table 9. R S

o
©
3

Chum fry outmigrations from above the fence:

15 year mean 1972-1986 34110
1985 7695

- 1986 ' 2637

_'Timing'ef chum fry runs are in Table 8,'meen lengths in Table 9.

~ Steelhead and Cutthroat

Steelhead . " Cutthroat

<100 mm ~ >100 mm <100 mm - >100 mm
- _ Mean 50% point ' Mean
.. Year Run " Run length  of run Run Run- length
19712 308 167 143.3 . May 20 10 19 133.7
- 1972 39 59 163,2 Jun 9 - 4 155.8
1973 113 93 1346  May 23 8 24 135.0
1974 179 78 144.5 May 22 7 48 144.9
1975 128 ' 68 143.8 = May 27 34 58 137.5 .
1976 0301 113 133.9 ~ May 24 16 78 129.3
1977 176 106 131.1 May 9 - 24 .93 - 128.6
1978 7 103 139.0 May 10 7 60  122.6
1979 1 20 140.1 May 6 .3 . 25 125.2
1980 10 . 51 161.9 =~ May 9 - .6 .60 . 141.7
1981 . 21 - 14 136.7 Apr 23 19 . 38 123.5 -
1982 17 : 36 134.6 May 10 8 8 - 152.3
1983 25 124 133.4 May 3 14 - 40 132.6
1984 5 27 145.0 ° " Apr 21 14 - 40 120.9
1985 B8 3% . 132.7 May 13 9 33 134.0
1986 14 28 137.0 Apr 18 8 13 116.5

ATemporary fence, run numbers very rough.



-7 -

. - The 50% point of steelhead smolt outmigration in 1985 was the latest
. of the post logging period while the 1986 run was the eariiest recorded in
this study. The numbers and mean lengths of both steeihead and cutthroat
smo]ts (>100 mm) were within the range of prev1ous years.

: The age compos1t1ons and mean lengths of Juven11e steelhead and
cutthroat in the downstream m1grat10ns are given in Table 10. - :

Resident Fish

"~ March 1986 marked the end of phase'I of the Carnation Creek
project. At this time work on the resident fish populations of Pachena,

", Useless and Ritherdon creeks was terminated, also the July populat1on

.estimates .in lTower Carnation Creek were d1scont1nued.

In 1986, a new area:{Section X) was added for popu]at1on est1mates

-~ in upper Carnat1on Creek. This new section is located approx1mate1y 500 m

- downstream of section IX and is just upstream of the canyon.

The late summer fish populations and densities for the 1owest 3070 m
- of Carnat1on Creek are g1ven in Tables ‘11 and 12. -

: - The following table summarizes the late summer popu]at1on estxmates
for lower ‘Carnation Creek 1970-1986.

: ~ ‘Cottus
Coho Rainbow aleuticus
Year 0 : I - 0 I - II III
1970 . 14129 | 790 . 1685 694 392
1971 11824 - 12864 . .3451 501 119 128 o
1972 ' 9252 702 1597 = 386 58 co 2292
1973 9071 1229 5117 - 229 101 9 4539
1974 12584 - 1114 3545 456 =76 . - 10 4058
1975 . 11482 1333 2892 376 . ~85 . 2488
- 1976 12327 1232 .. 2939 355 ~80 - 1642
1977 10602 - 1236 344 - 232 - 258 - 1617
1978 =~ 10928 1089 - 136 94 68 9 . 3411
.-1979 13230 1546 L= 39 . - PR 1845
1980 . 20953 . - 2142 . 269 16 - 24 .. 1832
1981 . . 5908 . 743 1774 -.116..-. .8 o 2187
1982 - 7337 220 1063 346 - - 47 : 1811
1983 9922 249 240 171 69 : 3776 .
1984 : 3005 138 1383 57 8 . i576
1985 6825 - 843 120 - 8 - 783

1986 2916 98 554 ~35 35 : - b74
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v The 1986 population estimate for age 0 coho was the lowest recorded

in 'this study. 1985 and 1986 continued the trend starting in 1982, of there
being much Tower numbers of age I coho. It was not possible to make an
estimate of age I coho in 1985 due to very low numbers of age I coho in the
catches. The number of rainbow trout continued to be at the low end of the
range of previous years. The sculpin popu]at1ons in both 1985 and 1986 were
1ess than 50% of the previous low.

The fo110w1ng table sumamrizes late summer Carnation Creek Juven11e
coho density (f1sh/m ) by study section and year.

Age 0 Fish/m? by section : © Age I fish/m by section

II I v A / S /% S ) B ¢ S § AR\ VooVl VIII AN

1970 .89 1.18 173 .8 115 .06 .06 08 .02 .06
1971 L1482 M - 9% .99 .88 .6 L1 .05 05 .05 .10
1972 .60 .59 1.01 1.00 .8 .80 .05 .09 .06 .03 .09 .06
1973 .61 .52 1.05 .44 .93 - J3 020 .0 a1 .05 .17 W04 .10

1974 .66 .5 1.7 1.00 130 .8 .92 .0 .06 .13 .08 .08 .02 .08
1975 .61 .38 .98 .86 100 68 .75 .13 .05 .09 .05 .3 .03 .09
1976 72 8 .2 .88 .69 47 .69 00 .08 .08 .07 .07 L0407
197 .26 30 .44 118 .78 .30 53 .10 .06 W09 .06 .04 .03 .06
1978 M5 35 74 .66 W80 W7 W50 W2 W04 05 .10 .10 J02 .05
1979 72 .60 114 .28 51 .94 74 .10 .12 .1 .10 .07 W04 .09
190 .70 .98 197 1L24 115 158 1.26 .12 .19 .19 .10 .11 .13 .13
1981 .4 43 .80 3B .26 .0 .38 .02 .03 .09 .06 .03 .08 .05
192 .% 56 .72 B .57 53 51 .01 .03 01 01 0 W04 .02
1983 51 .7 .67 .61 .54 .69 .59 .01 .02 .03 .03 “.01 .01 .05
19 .23 .24 31 .4 .9 .06 .20 0  .004 .003 .01 .06 0L .01
1985 .3% .65 .% .48 .76 .3 40 0O 0 <005 0030 0 002
198 3% .27 .36 .24 .9 0 .26 005 .03 L0060 .01 0 .009

. Note: The nurbers in the All coium are not means but derived fram areas and catches in all
section carbined for populatmn estimates.

. Late summer densities of resident fish in 1985 and 1986 for
Carnation Creek and other streams are summarized in Table 13. In upper
- Carnation Creek the density of cutthroat trout fry was the highest of atl -
years in 1986 and among the lowest in 1985. Tributary "C" density of
cutthroat fry was among highest in 1985, age I + II cutthroat densities were:
among the lowest for both 1985 and 1985. Fish densities in Useless Creek were
within the range of previous years. South Panchena coho fry density was
highest of all years studies.  Cutthroat trout densities in R1therdon Creek
were w1th1n the range of previous years.

Late summer biomasses (g/mZ) of resident fish in 1985 and 1986 are
summar1zed for all streams in Table 14. _

A summary of late summer mean lengths (mm) for ail streams and all
sa1m0nid species js given in Tab]e 15, -
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Table 1. Age composition of adult coho salmon run in Carnation Creek 1985 and 1986.

’ 87.8

Total age _ Fresh water Ocean
1.+ 2.+ Total 1.1+ 2.1+ Total 1. 2. Total .+ .1+ Total
1985 |
s N 8 4 5 0 8 3B &8 12 9% 5 43 12
% 930 7.0 78.9 211 87.4 12.6 5.8 42,2
e n 0 0 0 2 3. %5 2 3 %X 0 2 %
% - - - 8.0 120 8.0 120 100.0
‘Total n 53 4 § 5 11 6 16 15 120 5 = 6 128
%  03.0 7.0 8.5 17.5 . &5 125 46.1 53.9
198
. n.2 2 A 5 7 6 7% 9 & 2 & 9
% 9.7 83 8.5 11.5 89.4  10.6 27 70.3
g N 0 0O 0 46 8 5 4 .. 8 5 0 5 55
: ) % ) e - - 85-2 14.8 85-2 ) 14.8 lmoo
Total n 2 2 24 100 15 15 122 17 130 2 19 146
% 917 8.3 8.0 13.0 12.2 18.5 8LS5

Note: Differences between total frestwater and ocean nunbers is due to same scales being

unreadable in the freshmater zone.



Table 2. Weekly fence count of coho salmon into Carnation Creek'by ocean age and sex 1985 and 1986.

1965 - 196 -

Total | | Total
¢ o(.14) Jack Accum. ? o(4) Jack ~ Accun.
Week n n n n- % Week n n .n - n %
Sept | Sept
14+15 0 1 7 8 6.2
' 23-27 4 1 9 24 16.4
| - 280ct4 0 1 1 17.1
Oct Oct
11+12 3 8 13 24 %0 5-11 0 0 0 0
13-19 n 2z 58 70,3 12-18 0 0 0 "0
20-26 9 s 1 29 930 19-25 VI 0 0 -
Z-Nv2 1 2 3 6 97.7 BNovl 2 A 12 68 63.7
Nov : | ' Nov |
39 1.1 0 2 9.2 2-8 30 0 3 658
- 9-15 1 0 0 1 66.4
16-22 6 15 4 k3 90.4
23-29 2 3 1 6 94,5
Dec o .~ Dec
18 1 0 0 1 100.0 N30-6 6 1 0 7 9.3
7-13 0 0 0 0
14-20 1 0 0 1 100.0
Total 2% 43 59 128 5 6 27 146

Notes: On Nov. 19, 1986 one'ihjufed unspawned ¢ (54 an age 1.1) was released upstream,
successful spawning was doubtful. : ' :

: On Nov. 23, 1986 several large coho were observed going over the fence during a flood at a
time of high tide.. An estimated 5% should be added to the Targe adult run to allow for these
unsampled fish. - oo
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.Table 3. Length frequency and mean Tength of aduit coho salmon in Carnation Creek by
~ocean age and sex, 1985 and 1986. . '

- Fork Jacks. Large males Females Fork Large males Females
length (.+) (.14) («1+) length (-1+) (.14)°
(cm) 1985 1986 1985 1986 1985 = 1986 (cm) 1985 1986 1985 1986
25 51" 3 -3 '
26 1 LY 2 2 1
27 2 1 53 4 3 1
28 54 4 1 3
29 1 3 55 2 3
30 -1 5 56 3 2 o
31 3 2 57 : 2
32 10 1 58 3 2 1 Z2
33 -7 - 59 1 1 2 2
34 6 3 60 4 4
35 7 1 1 61 3 4 2 2
36 5 -2 62 1 1 2 1
.37 8 3 63 1 2 3 2
38 3 1 64 1 4
-39 1 1 1 65 2 -3 3
40 3 1 66 1 2 1
41 1 1 1 67 2 4 1
42 2 1 68 1 1 3
43 3 69 2 3 6
44 - 2 1 70 . 1 3 2
45 - 2 -7 2 : 1 3
46 1 1 72 . 1 1 2
47 - 3 -3 7 Z.
48 3 2 74 1 1
49 1 2. 1 - 75 1 1 1
50 1 5 1 76

77 1
80 . 1
n 58 27 : 43 64 26 55

X(cm}  34.4  33.6 56.2 55.2 64.35 63.5

~Note: On Oct. 16, 1985 one Jack coho was lost unsptream without being measured.
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Table 4. Weekly count of adult chum salmon, by sex, passing Cdrnatibn Creek fence in
1985 and 1986. :

1985 .- 1986
Total Total
_ ? o —_— .9 ¢
Week n n n Accun % Week n n n ‘Accum %
Oct Oct
11 1 2 3 4.0
13-19 2 6 8 14.7
20-26 14 21 3B 61.3
" 27-Nov 2 2 4 6 69.3 26-Nov 1 26 35 61 70.9
Nov Nov
3-9 0 2 2 72.0 2-8 -2 2 73.3
10-16 2 19 21 100. 9-15 1 1 2 75.6
16-22 6 15 21 100.0
Total 21 b4 78 33 - 53 86
Notes: :
1. On Oct. 22, 1985 two females (67 + 65 cm) had partially spawned before entering
trap. Released upstream, k '
2. On Oct. 26, 1985 one female (63 cm) had partially spawned before entering trap,
estimated to have 75% of eggs left when ‘released upstream.
3. On Oct. 28, 1985 one female (61.5 cm) was retained for egg ‘take.
4. 1In 1986, 12 of the females were released upstream in a partially spawned out
condition (62, 63, 65, 3 at 69, 70, 71, 3 at 72, 74 m}. - : -
All of the above are included in the weekly fence counts.

- . Some of the adult chum passing the fence were caught in a 1ift net below the fence and
released upstream. i S
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Table 5. Length frequency (fork length) of adult chum salmon by sex in
Carnation Creek, 1985 and 1986. e e S

Fork ) Males - Females

(em) 1985 . 1986 . 1985 1986

ot
WO 00 ~J
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o e
g3 DO NRWOH OIS RN

[ ~J
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. . — -
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_n 100 103 100 91
X (cm) 171,53 72.06 67.92 67.71
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Tﬁgh;: ggs Fork Tength and age ccrrpos1t1on (otohths) of chun salmon in Camatwn Creek, 1985
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Table 7. Summary of downstream counts of cottids and Juvenile salmonids at
the Carnation Creek counting fence, 1985 and 1986.

1985

Species Age 1986

Chum fry 7695 2637

Coho fry 9631 1227
I1+{<60 mm) 1 1

I+(>60 mm) 1787 2744
IT+ 190 88

Total I+(>60 mm)II+ 1977 2832'
Steelhead <100 mm 58 14
>100 mm 35 -28
Cutthroat <100 mm 9 8
>100 mm 33 13

Cottus asper - 113 149

Cottus aleuticus 18 44

Sampling period

March 1-June 19

March 9-July 28
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Table 8. Dates when 25, 50 and 75% of the downstream_migratioh of coho, chum,
steelhead occurred in Carnation Creek, 1985 and 1986.

species Accum. % 1985 1986
Coho smolts 25 | April 27 April 11
- .60 May 3 April 28
75 May 8 May 7 -
Steelhead (>100 mm) 25 cApril 24 March 29
50 .. May 13 April 18

75 “.May 16 May 16

Coho fry 25 . April 1 April 9
- 50 April 13 April 19
B 75 April 22 April 25
Chum fry 25 April 21 April 13
50 - April 24 April 16
75 May 2 April 19




- Table 9. Mean length, range, and standard devi
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1985 and 1986 Carnation Creek outmigrations.

ation of ‘coho and chum fry in the

Coho fry .. Chum fry
' X Range X Range -
Date {rm) n S (mm) “(mm) n s ()
1985 _
March 29 36.15 65 1.349 33-38
April 02 36.59 59 0.768  35-39
- 10 37.85 84 1.256 33-40
_ 14 39.20 20 0.616 38-40
. 18 36.04 50 1.906 33-40 40.10 50 1.074 37-43
o 24 36.00 57 1.626 32-39 40,61 59 1.246 37-43
' 28 36.00 39 1.762 30-39 39.97 65 1.610 35-44
May 02 5 38.96 50 2.531 33-44
03 35.79 57 . 1.688 30-38
07 35.12 59 2.492 31-44 40.00 34 0.921 38-42
19 ' 40,21 18 0.713. . 39-41
26 39.78 51 1.006 38-42
30 39,98 53 0.693 38-49
1986 :
March 22 37.32 37 1.226 35-40
April 03 36.01 84 1.418 34-40 :
11 35.60 100 2.113 31-39 42.03 60 0.843 39-44
12 - 41.50 50 0.735 40-43
22 | 41.78 32 1.008  39-44
23 - ‘ 41.57 44 0.925 = 39-43
25 35.75 56 1,338 J2-38 :
May 01 38.48 25 2.502 35-46
10 39.46 35 0.611 38-41
. June 06 49.09 32 3.905 42-62
17 50.31 36 5.025 39-60
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~ Table 10. Age compos1t1on and mean lengths of rainbow and cutthroat trout in the.

downstream migrations 1n Carnation Creek 1985 and 1986,

Rainbow . ~ Cutthroat
‘ X Range X Range
Age : n (mm) S.D. (mm} - n {rm) S.D. (rm)
1985 . - | - - |

I 67 . .90.4. 9.63 - 66-113 11 89.0 18.12 51-108

II{all) . 17 126.8 24.06 88-177 25 127.8 14,41 99-162

- II{>100 mm) 14 © 134.3 18,11  100-177 24 129.0 13.37 100-162
111 6 189.3 21.29 176-232 4 193.7 55.84 159-277
Total(>100 mm) 33 1327 33.82 100232 32 134.0 32.07 100-277
1986 | | '

I 18 93.4 12.07 72-114 12 96.6 14.05 78-118
II(aH) 17 133.5 15.24 112-161 9 117.6 11.25 104-142 -
I1(>100 nm) 17 133.5 15.24°  112-161 9 117.6 11.25 104-142

I 4 187.2 399 167-2%6 - - - -
Total(>100 mm) 26  137.0  29.26 103235 13 116.5  9.47

104-142
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Table 11. Late sumer resident population estimates on Tower Carnation. Creek
(3070 m) 1985 and 1986. T o

1985 ; 1986

95% CI ) 95% CI

Species “Age n Lower - Upper -Age n Lower Upper
Coho. - = . 0 6825 6757 6892 0 2916 2880 2951.
o I - o EEE 98 91 1105

_ _ Total ~ 3014 e

Rainbow 0 843 805 880 0 | 554 519 596
RN S I 120 15 226 I ~3 : o

I1 8 8 8 I1 35 21 49

Total 971 Total 624 :

Cutthroat O .23 23 23 - 0 175 168 189
o _ B | 60 -15 - 105 I 56 =~ 5 -~ -5
I1 8 8 8 I1 . 28 28 28

Total - 91_ Total 259

Cottus aleuticus A1l 783 662 910 Al 574 483 659
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Table 12. Late summer fish density (f1sh/m2) by study section and spec1es in
Towest 3070 m of Carnation Creek 1985 and- 1986.

Species Age II . ITI IV v VI VIII  Combinedd
Coho 0 35 . .65. .36 .48 - .76 A3 .40
I 0 0 ~.005 .003 O 0 ~.002
Rainbow 0 _ , L .05
' I -~ .007
11 - | ~.0004
Cutthroat 0 ' .001
I .004
11 | .0004
C. asper - AN =03 7
C.aleuticus A1l .06 .08 .08 .07 .03  .007 .05
1986 - | |
Coho 0 .35 27 .36 .24 19 - 0 . .26
. I 0005 003 v-006 0 -01 0 -009
Rainbow 0 .02 .11 .08 .06 ~0l1 0 .05
I _ ~.003
I o .003
Cutthroat 0 : .02
| I _ | . .00
1 ' .002
C. asper rAll - .03 .
C. aleuticus Al 05 .06 .06 .13 ~.03  .006 .05

ANot a mean but derived from areas and catches in all sections combined for
population estimates. ‘ - e
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Table 13. Late summer fish density (fish/m2) by species for all streams, 1985 and
1986. ‘

w

Lower Upper Trib ' South

Species Age Carnation Carnation e Useless Ritherdon Pachena
1985 : | |
Coho 0 .40 .09 1.53
I ~,002 - 01
- Rainbow O .05 - .14
I .007 ' .01
I1 .0004 - § N
IX
Cutthroat . 0 001 .08 64 .~,06 .49 -
' I .004 .14 .06 .04 .12 ~.01
O In .0004 02 w02 0 .02 .01 ~01
II1 _ .01 ~.01 - -
-C. asper  All ' - C .11 =
C. aleuticus All .05 B } .z .28
1986 -
Coho 0 .26
I .009
Rainbow 0 .05
I ~.003
II .003
IX X
Cutthroat 0 02 44 .23 .39
II 002 .07 .07 .02

111 - .004
C. asper  All
C. aleuticus Al .05
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Table 14, Late summer biomass per unit area (gnhnz) by species for all streams.
studied in 1985 and 1986.

Lower Upper  Trib _ : South
Species Age Carnation . Carnation *C® Useless Ritherdon Pachena
p— - —— - _ "
Coho - 0 85 ‘ .19 1.68
S | ~.01 - o .10
Rainbow ¢ .05 ' .10 .
o 1 .07 .09
IX
Cutthroat 0 - 003 .12 J1 . ~.04 .39 -
: E I 004 B .11 10 ’ 052 .26 1-24 -
II - . .02 ) _' ¢41 . ...56 N : -35 '38 -
ITI - .45 ~.68 -
C. asper All | ' : 91
C. aleuticus ATl .30 .12~ 1.19
1986 |
Coho [ .96
1 .08
Rainbow 0 .09
I ~.04
II .08
X X
Cutthroat 0 05 - .39 .28 .59
' I 07 .98 1.57. 1.01
IT . 08 1.49 1.38 .55
I11 - W21

C. asper A1l
C. aleuticus All .38
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Table 15. lLate summer mean length (rm): for-salmonids in all streams stud1ed in ' f_
1985 and 1986. ‘

Lower Upper Trib - South

Species. . Age ' Carnation. Carmation = "C% - Use]ess thherdon Pachena
1985 ,
Coho 0 57.4 56.7 - - 45,9
I 80.2(2) ‘ 92.3(3)
Rainbow . O 46.6 | 2.6
- I 101.8 : 95.7(3)
11 141.0(1) : -
IX
Cutthreat 0  65.0(3)  49.9 47.7 - 41.2(6) 43.9 - -
, I 105.1(7) 91.2: 97.7(6) 88.6(5) 101.2 116.0(2)
II - 163.0(1) 134.6(3) 144.0(2) 118.3(3) 157.0(2) 141.0(1)
ITI - - 165.0(1)  170.5(2)
1986
Coho - 0 68.8
- 1 93.6 - -
Rainbow 0 58.1
I 103.2(4)
I1 129.6(5)
Upper o
Carnation Trib "C"
IX X
Cutthroat 0 68.0 43.3 48.6 - 53.5
I - 104.6 94.0 95.2 100.6
II 136.2(4) 125.5 -+ 125.8 132.0(2) -
III 164.0(1)

Note: If the number of fish in a sample is small that number is in brackets
after the mean length.
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Fig. 3.  Outmigration of juveni]e salmon from Carnation Creek in relation
to date, water temperature and discharge,'1985.
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Fig. 4. Qutmigration of juvenile salmon from Carnation Creek in re]at1on
to date, water temperature and discharge, 1986.
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APPENDIX XII. FISH LENGTH DATA FOR CARNATION CREEK AND OTHER AREA STREAMS

| RANGE
DATE  LOC GEAR SPEC AGE N  MEAN  SDEV C.I.MIN C.I.MAX MIN MAX

85 Apr 14 FEN TR CHUM 0 20 39.20 0.616 38.91 39.49 38 40
85 Apr 18 FEN TR CHUM 0 50 40.10 1.074 39.79 40,41 37 43
85 Apr 24 FEN TR CHUM 0 59 40.61 1.246 40.29 40.93 37 43
85 Apr 28 FEN TR CHUM 0 65 39.97 1.610 39.57 40.37 35 44
85 May 02 FEN TR CHUM 0 50 38.96 2.531 38.24 38.68 33 44
85 May 07 FEN TR CHUM 0 34 40.00 0.921 39.68 40.32 38 42
85 May 19 FEN TR. CHUM 0 19 40,21 0.713 39.87 40.55 39 41
85 May 26 FEN TR CHUM 0 51 39.78 1.006 39.50 40.07 38 42
85 May 30 FEN TR CHUM 0 53 39,98 0.693 39.79 40.17 38 41
85 Mar 29 FEN TR COHO 0 65 36.15 1.349 35.82 36.49 33 38
85 Apr 02 FEN TR COHO 0 59 36.59 0.768 36.39 36.79 35 39
85 Apr 10 FEN TR COHO 0 84 37.85 1.256 37 .57 38.12 33 40
85 Apr 18 FEN TR COHO 0 50 36.04 1.906 35.50 36.58 33 40
85 Apr 24 FEN TR COHO 0 57 36.00 1.626 35.57 36.43 32 39
85 Apr 28 FEN TR COHO 0 39 36,00 1.762 35.43 36.57 30 39
85 May 03 FEN TR COHO 0 57 35.79 1.688 35.34 36.24 30 39
85 May 07 FEN TR COHO 0 59 35.12 2.492 34.47 35.77 31 44
85 Mar 20 FEN TR COHO 1 3 82.00 6.000 67.10 96.90 76 88
85 Mar 27 FEN TR COHO 1 5 82.40 3.050 78.61 86.19 78 86
85 Apr 03 FEN TR COHO 1 7 80.00 9.661 71.05 88.95 68 98
85 Apr 10 FEN TR COHO 1 75 86.33 8.966 84.27 88.39 67 107
85 Apr. 17 FEN TR COHO 1 115 88,18 8.263 86.66 89.71 68 121
85 Apr 24 FEN TR COHO 1 208 88.77 6.788 87.85 89.70 69 102
85 May 01 FEN TR COHO 1 526 93,94 7.899 93.27 94.62 71 119
85 May 08 FEN TR COHO 1 474  93.05 7.622 92.36 93.73 68 118
85 May 15 FEN TR COHO 1 230 92,93 6.180 92.13 93.72 71 109
85 May 15 FEN TR COHO 1 1 110.00 - _

85 May 15 FEN TR COHO 1 3 115.67 4.042  105.63 -125.70 111 118
85 May 22 FEN TR COHO 1 31 91,00 6.733 88.53 93.47 73 104
85 May 29 " FEN TR COHO 1 18 93.33 7.428 89.64 97.03 80 105
85Jun 05 FEN TR COHO 1 12 96.17 6.478 92.05 100.28 87 108
85 Apr 10 FEN TR COHO 2 4 107.75 5.188 99.50 116.00 103 114
85 Apr 17 FEN TR COHO 2 10 . 99.60 3.688 96.96 102.24 95 108
85 Apr 17 FEN TR COHO 2 1 110.00

85 Apr 17 FEN . TR COHO 2 2 118,50 10.607 23.18 213.82 111 126
85 Apr 24 FEN TR COHO 2 31 102.48 5.353 100.52 104.45 95 116
85 May 01 FEN TR COHO 2 74 103.95 5,472 102.68 105.21 97 120
85 May 08 FEN TR COHO 2 30 108.03 6.435 105.64 110.43 101 120
85 May 15 FEN TR COHO 2 25 105.08 6.435 102.43 107.73 99 118 °
85 May 29 FEN TR COHO 2 2 114.00 4.243 75.87  152.13 111 117
85 Jun 05 FEN TR COHO 2 1 105.00

85 May 27 2 SPS COHO 0 183 43.14 5.084 42.42 43.86 33 67
85 May 28 3 SPS COHO 0 220 43.45 4,244 42.89 44.02 33 63
85 May 29 4 SPS COHO 0 362 41,75 4.837 41.25 42.24 34 61
85 May 29 5 0

209 41.61 5.739 ' 40.83 42.39 32 69
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APPENDIX XII {cont'd)

- DATE LOC GEAR SPEC AGE N MEAN -

SDEV

C.I.MAX MIN MAX

85 May 29 6 SPS COHO O 313 40.49
85 May 28 .8 SPS COHO 0 342 43.36
85 May 28 -8 SPS COHO 2 1 105.00
85 May 27 ALL SPS COHO 1 2 89.50
85 May 28 ALL SPS COHO 1 1 96.00
85 May 29  ALL SPS COHO 1 4 83.75
85 Jul 25 2 SPS COHO 0 257 56.37
85 Jul 25 . 2 SPS COHO 1 1 81.00
85 Jul 22 3 SPS COHO 0 288 56.11
85 Jut 23 -4 SPS COHO 0 355 50,11
856 Jul 23 4 SPS COHO 1 5 85.00
85 Juil 23 5 SPS COHO O 256 53.86
85 Jul 23 - 5 SPS COHO 1 1 99.00
85 Jul 24 6 SPS COHO 0 318 51.23
85 Jul 24 8 SPS COHO 0 155 57.45
85 Sep 19 -2 SPS COHO 0 133 58.89
85 Sep 18 3 SPS COHO 0 202 61,22
85 Sep 18 4 SPS COHO 0 136 53.64
85 Sep 18 4 SPS COHO 1 1 80.00
85 Sep 17 5 SPS COHO 0 157 56.43
85 Sep 17 5 SPS COHO 1 1 103.00
85 Sep 17 6 SPS COHO 0 191 54.92
85Sep 16 - 8 SPS COHO 0 76 60.07
85 May 28. ALL SPS RBT 1 -16 89.06
85 Jul 23 ALL SPS RBT 0 223 38.41
85 Jul 23 - ALL SPS RBT 1 32 - 100.81
85 Sep 17 ALL SPS RBT 0 111  46.64
85 Sep 17 ALL SPS RBT 1 12 101.83
85 Sep 17 ALL SPS RBT 2 1 141.00
85 May 28 ALL SPS CUT 1 2 92.50
85 May 28 ALL SPS CUT 2 5" 138.20
85 May 28 ALL SPS CUT 3 . 2 196.50
85 Jul 23 ALL SPS CUT 0 2  47.00
85 Jul 23 ALL SPS CUT 1 3 99.00
85 Jul 23 ALL SPS CUT 2 3 155.00
85 Sep 17 ALL SPS . CUT © 3  65.00
85 Sep 17 ALL SPS CUT 1 7 105.14
85 Sep 17 ALL SPS CUT 2 1 163.00
85 May 30 TRBC S CUT. .1 16 83.00
- 85 May 30 TRBC S CUT 2 4 131,75
85 May 30 TRBC S Cut 3 2 204.00
85 Sep 19 TRBC S. CUT 0 60 47.72
85 Sep 19 TRBC S Cut 1 6 97.67
85 Sep 19 TRBC S CUt 2 2 144.00
. 85 Sep 19 TRBC S CUT 3 1 165.00
85 May 27 2 SPS ALUT - 39  69.87

13.057

13.663

9.605

32.527
6.742

10.746 .
. 2.828

12.905

105.77

238.67

159.74
317.24
. 85.13
110.38
184.79

71.57

117.23
' 90.28

147 AN
L7 « UL

496.33

49.46
108.94
169.42

74.05 -

RANGE
32 62
32 67
81 98
75 95
Al 77
43 80
35 74
81 91
41 78
40 78
46 76
46 87
44 84
40 76
37 83
42 . 82
48 77
70 114
33 54
78 129
36 65
94 111
81 104
126 168
187 206

44 50
94 103
143 167
62 67
89 129
60 104
120 141
181 227

36 61
86. 117
142 146
50 95
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APPENDIX XII (cont'd)

RANGE -
DATE LOC GEAR - SPEC AGE N = MEAN SDEV C.I.MIN C.I.MAX MIN MAX

w
(]
p o)
=
Te)
N
~l
oo
W
mim
—r

-85 Aug 27 USEL

S

)

S -118.33 13.577 84.63 152.04 110 134
85 Aug 27 USEL § CUT

S

5

- 170.50 12.021  62.46 278.54 162 179

.85 Aug 27 USEL ALUT 73.15 13.948  68.29  78.00 54 112
85 Aug 27 USEL . S ASPR
85 Aug 26 PACH SPS COHO
85 Aug 26 PACH SPS COHO -
85 Aug 26 PACH SPS  RBT

85 Aug 26 PACH SPS RBT

8
0
6
5 88.60 8.112 78.52 98.68 80 96
3
2
4
1

382 45.90 8.286 45,07 46,73 35 81
3 92.33 5.508 78.66 106.01 87 98
36 42.64 4,237 41.21 44.07 30 50
3 95.67 9.452 72.20 119.13 85 103

85 Aug 26 PACH SPS CuT 2 116,00 12.728  1.61 230.39 107 125

85 Aug 26 PACH SPS ALUT
85 Aug 26 PACH SPS ASPR
. 85 Aug 28 RITH S Cut
85 Aug 28 RITH S Ccut
-85 Aug 28 - RITH S CUT

56 72.39 10.199 69.67 75.12 50 97
25 90.88 12.191 85.86 95.80 68 116
84 43.87 5.929 42.58 45.16 31 59
22 101.27 12.3%1 95.78 106.77 84 132
2 157.00 21.213 -33.65 -347.65 142 172

85 May 28 3 SPS ALUT -~ 6 79.17 12.828 65.71 92.63 64 93
85 May 29 4 SPS ALUT - 21 84.38 15.923 77.12 91.64 62 107
85 May 29 5 SPS ALUT - 17 85.24 14.481 ~ 77.79 g2.68 - 61 111
85 May 29 6 SPS ALUT - 15 86.93 12.458 80.05 93.82 62 107
85 May 288 8§ SPS ALUT - 5 87.20 9.524 75.36 99.04 75 99
85 May 28 ALL SPS ALUT - 103 79.74 15.260 76.76 82.71 50 111
85 Jul 25 2 SPS ALUT - b2 74,71 15.072 70.53 78.89 456 127
85 Jul 22 3 SPS ALUT - 24 65.29 13.722 59.49 71.09 46 97
85 Jul 23 - 4 SPS ALUT - 45 74.20 19.761 68.28 80.12 50 116
85 Jul 23 5 SPS ALUT - 48 76.33 15.576  71.81 80.85 52 112
85 Jul 24 6 SPS ALUT -~ 12 71.33 14.247 62.29 80.38 59 106
85 Sep 18 2 SPS ALUT - 18 76.33 13.266 69.74 82.93 50 95
85 Sep 18 3 SPS ALUT - 17 71.24 13.321 64.39 78,08 53 96
85 Sep 18 4 SPS ALUT - 24 85.63 18.722 77.71 93.54 56 116
85 Sep 17 5 SPS ALUT - 22 84.50 17.730  76.64 92.36 61 112
85 Sep 17 6 SPS ALUT - 7 - 89.86 12.020 78.73 100.99 78 108
85 Sep 16 8 SPS ALUT - - 3 91.67 12.423 60.82 - 122.51 84 106
85 May 30 ‘9 S CUT 1 b4 72.33 16.967 67.72 76.95 39 121
85 May 30 g S Cur 2 28 117.11 18.224 110.05 124.17 87 153
85 May 30 9 S CUT 3 1 162.00 : ; '
85 Sep 20 8 S CUut 0 19 49.89 15.567 42.40 57.39 31 73
85 Sep 20 9 S CUT 1 36 91.20 12.400 86.58 95.82 73 116
85 Sep 20 9 S Cut -2 3 134.67 19.296 86.76 182.57 113 150
85 May 27 2 SPS ASPR -~ 12 90.33 13.269 . 81.91 98.76 75 114
85 May 28 2-4 ‘SPS ASPR - 19 92,53 17.144 84.27 100.79 68 123
85 Jul 25 2 SPS ASPR - 16 -91.56 11.747 85.31 97.82 72 111
85 Jul 23 2-4 SPS ASPR - 28° 94.25 16.657 87.80 100.70 69 142 .
85 Sep 19 2 SPS ASPR - - 95,26 11.273  85.84 104.66 82 109
85 Sep 17 2-4 §SPS ASPR - 10 100.80 15.704 89.58 112.02 82 130
85 Aug 27 gut 0 41.17 4.167 36.78 45.54 38 47
CUuT 1

Y4

3

0

1

0

1

1 .

2

0

1

2
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APPENDIX XII. FISH LENGTH DATA FOR CARNATION CREEK AND OTHER AREA STREAMS

s RANGE
DATE  LOC GEAR SPEC AGE N - MEAN SDEV C.I.MIN C.I.MAX MIN MAX

86 Apr 16 FEN TR COHO .

86 Apr 23 - FEN TR COHO

86 Apr 30 FEN TR COHO

86 May 07. FEN TR COHO 8 99,22 9.391 91.99 106.45 92 113
86 May 14 FEN TR COHO 15 103.73 12.498 - 96.83 110.64 92 133
86 May 21 FEN TR COHO 6 . 96.33  3.327 92.84 99.82 93 101
86 May 28 FEN TR COHO 1 135.00

86 Jun 05 2 SPS  COHO 115 48,40 . 4.275  47.61 49.19 39 60
86 Jun 04 3 SPS COHO 51 48.63 5.796 47.00 50.26 34 61
86 Jun 04 3 SPS COHO 9 81,00 4.000 @ 77.92 84.08 76 87
86 Jun 04 4 SPS COHO 185 © 48.38 4,566  47.73 49.04 39 60
86 Jun 04 4 SPS -COHO 3 72.33  8.737 50.64 94.02 - 65 82
86 Jun 04 5 SPS COHo 16 48.44 4.066 46.27 50.60 41 58
86 Jun 04 5 SPS COHO 2 .69.50 12.021 - -38.54 177.54 &1 78
86 Jun 03 6 SPS COHO - 3 51.67 3.512 42.95 60.39 48 55
86 Jun 03 6 SPS COHO 1 72.00

86 Jun 03 8 SPS COHO 1 51.00

86 Sep 15 2 SPS COHO 142 67.94 5.325 67.07 68.82 - 55 87
86 Sep 15 . 2 -2 -83.50 -0.707  77.15 89.86 83 84

SPS COHO
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‘DATE  LOC GEAR SPEC AGE

MEAN

RANGE
SDEV C.I.MIN C.I.MAX MIN MAX

86 Sep 16 -3 SPS CCHO
86 Sep 16 3 SPS COHO
86 Sep 16 4 SPS COHO
86 Sep 16 4 SPS COHO
86 Sep 17 5 SPS COHO
86 Sep 17 6 SPS COHO
86 Sep 17 6 SPS COHO

86 Jun 05 2 SPS ALUT
86 Jun 04 3 SPS ALUT
86 Jun 04 4 SPS ALUT
86 Jun 04 5 SPS ALUT
86 Jun 03 6 SPS ALUT
86 Jun 03 8 SPS ALUT
86 Sep 15 2 SPS ALUT
86 Sep 16 3 SPS ALUT
86 Sep 16 4 SPS ALUT
86 Sep 17 5 SPS ALUT
86 Sep 17 -6 SPS ALUT
86 Sep 17 '8 SPS ALUT
86 Jun 04 2/3 SPS ASPR
86 Sep 15 2 SPS ASPR
86 Jun 03 TR.C S Cut
86 Jun 03 TR.C S Cut
86 Jun 03 TR.C S Cur
86 Jun 03 TR.C S Cur
86 Sep 16 TR.C S Cut
86 Sep 16 TR.C S Cut
86 Sep 16 TR.C S Cut
86 Jun 05 9 S Cut
86 Jun 05 9 S

cuT

NERNEOWREROTL LT T I LIl N I NFRONFRONHOOOONONHEHOORO RO

) S i
N OO = (O N O~ = P

M -
OMN

8.057 - 90.44 116.06 95 114

12.247  107.53 146.47 114 141

2.121 - 9.43 47.57 27 30

9,074 69.14 114.19 85 102
11.043  63.49  72.59 52 89

10.555 - 95.82 113.43 86 118

- 10,595 - 119,40 153.10 130 152

13.869 = 70.57 84.84 60 116
18.293 67.73 93.87 57 114

15,340 72.71 87.50 52 108
- 14.020 80.31 94.25 62 113

-6.860 ~ 81.86 103.64 85 99

9.605  71.32 81.55 65 97
13.177  67.17  81.20 56 96
14.759  79.25  93.05 60 123

14,783  76.63  92.37 67 112
©2.380 98,72 106.28 100 105

23.265  70.74 113.83 61 118
8.731 ~ 84.46 96.94 73 104
2.828 - 28.58 79.42 52 56
9.501 72.13 86.76 66 96

7.100 - 50.79 - 56.29 40 71
13.606 89.27 111.98 82 121
18.385 -33.23 297.23 119 145
17.421 63.19 85.31 53 95

. 13,162 108.60 120.90 98 138
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APPENDIX XII (cont'd)

DATE - LOC GEAR SPEC AGE N MEAN

86 Jun 05 9 S CGUT 3 2 153.00
86 Sep 18 9 S CUT 0 65 43.28
86 Sep 18 9 S CUT 1 18 94.00
86 Sep 18 9 S CUT 2 11 125.45
86 Jun 06 10 S CUT 1 14 82.71 -
86 Jun 06 10 S-CQUT 2 27 118.93
86 Sep 18 10 S CUT 0 39 48.62
86 Sep 18 10 S CUT 1 39 95.77 -
86 Sep 18 10 S CUT 2 15 125.80
86 Sep 18 10 S CUT 3 1 164.00

114.87
41.27

114.97
75.82
114.19

46.36
93.04
120.28

ST M e et e L D DL A Lk . e T S TR Mt S Y e D S A e A AL s ey T YT N B B S oy . e P . AL A8 o ok ok ks ks Ml o by b e e o R PP e T P T
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LENGTH-WEIGHT DATA AND CONDITION FACTOR- (K).

April 13

April 24
May 7

‘May 27
- May - 29
May 29
May 28
May 27
July 25

July 24
Sep. 18
Sep. 18
Sep. 18

Sep. 17
Sep. 17
Sep. 16
May 27
July 24

Sep. 17
May 28

July 23
Sep. 17

May 27
May 29
May 29
May 28

Carnation

Carnation
Carnation

Carnation

-Carnation

Carnation
Carnation
Carnation
Carnation

Carnation
Carnation

Carnation

Carnation
Carnation
Carnation
Carnation
Carnation
Carnation

Carnation

Carnation

Carnation

Carnation

Carnation
Carnation

- Carnation

Carnation

- FEN

FEN
FEN

11

v

VI

VIII

All
II

VI
II
IT1
Iy
)

V1
VIII
All
All

All
ATl

All
All

IT

VIII

A L e Mo s e e T T 200 000 it ot o o o T o . T . o Y O S AL i e e e e

Coho

" Coho

Coho
Coho

. Coho

Coho
Coho
Coho
Coho

Coho
Coho
Coho
Coho

Coho
Coho
Coho
Rainbow
Rainbow

Rainbow

Cut

cuT
cuT

Aleuticus
Aleuticus
Aleuticus
Aleuticus

All
All
All
All

[t
DD P or= LN -

[ ok
(5,04, ey

1.783

 924.800

0.564
1.264
0.380
0.283
0.488 .
- 0.312
108.300
14.350
2.828

0.761
0.635
0.721
0.588

0.823

0.713
0.265
5.943
2.583
0.344
0.040
1.869

43.140
2.220

0.001
0.377
0.138

1.046
1.967
2.458
0.264

2.881
1,552
3.126

2.952

3.214
3.342
3.195
3.302
1.894
2.421
2.759

3.090
3.130
3.101
3.135

3.049

3.085
3.338
2.611
2.786
3.243
3.801
2.855

2.196
2.832

4.824
3.216
3.410

3.014
2.867
2.824
3.336
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‘_.--.-_.._——..._—....—__...—__-.--.-_——_——-—-.—-...__—_——_-.-—.......—_..——___---..-...._—-——__—__._...—_..._______.___

 May

. - Sep.

'Aug.
Aug.

"~ Aug.
- Aug.
Aug,

Aug.
Aug.
Aug.

Aug.
“ Aug.
Aug.

30

.20

Carnation
Carnation
Carnation
Carnation
Carnation
Carnation
Carnation
Carnation
Carpation
Carnation
Carnation

Carnation .

Carnation

Carnation

Carnation_

Useless
Useless

Useless
Useless

"~ Pachena

Pachena

"~ Pachena

Pachena

Pachena
Pachena
Ritherdon

e | el e i [

L B ]

Aleuticus
Aleuticus
Aleuticus
Aleuticus
Aleuticus
Aleuticus

Aleuticus
Aleuticus

Asper
Asper
Asper
CuTt

CuT

- CUT

cut

Coho
CUT

- Aleuticus

Asper

- Coho

Rainbow
Rainbow
CUT

- Aleuticus

Asper

o

DI T
POt M = (D LD D) - el el od ol i} ol ol e e s
— el il ) el wssed ot el

.

All

— =N OON = OW

el

I I
MO N b 2 O s DD

—

1.051
1.125
1.088
1.101
1.022
1.033
1.071
1.087
1.214
1.041
1.128
1.029
1.016
0.863

0.939

0.911

0.985
1.052

0.985
1.000
0.948

0.973

0.945

1.115

0.921
1.049
0.942

0.954

0.944
0.971
1.034
1.089
0.914
0.925
0.993

0.908 -

1.048
1,040
0.926
0.947
0.961

104.900
0.775
76.800
0.690

0.315
3.530
0.138
4,680

0.732
1.785
0.698
0.948
6.824
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APPENDIX XIII (cont'd)

Date Location Section Species age n K a (x10-5) b
1986
. April 7 Carnation FEN Coho 1 38 0.974 1.292 2,937
April 24 Carnation FEN Coho -1 17 0.960 . 4,857  2.632
“April 25 Carnation FEN Coho 1 19 0.975 0.388 3.206
: 2 1 0.912
May - 5 Carnation FEN - Coho 1 50 0.942 o 1.310  2.926
May 10 Carnation FEN Coho 1 29 0.957 0.452 3.167
' ‘ g 2 10.951 '
May 17 Carnation FEN Coho 1 14 0.974 . 0.572 3.118
2 11.007
May 18 Carnation FEN Coho 1 21 1.018 6.989 2,572
June 5 Carnation II Coho 0 19 1.038 . 0.169  3.464
June 4 Carnation 1III Coho 0 19-1.038 0.283 3.334
: _ - ' ' 1 4 1.138 0.730 3.101
. June - 4 . Carnation .V Coho 0 16 1.172 2.589 2.795
L g | -2 1.409 3.025 2.820
June -3 Carnation VI _ Coho 0 3 1.275 1.660 2.934
' : 1 1 1.479
June 3 Carnation VIII Coho 0 11.395 o
Sep. 15 Carnation 1II Coho 0 25 1,106 0.703 3.106
: ' -1 1 1.098
Sep. 16 Carnation 1III Coho 0 6 1.085 0.102 3.539
: : 1 6 1.134 . 0,177  3.405
- Sep. 17 Carnation V Coho 0 18 1.074 0.273 3.323
Sep. 17  Carnation VI "~ Coho 0 7 1.141 5.470 2.643
. _ 1 11.297 -
. June 5 Carnation II. Rainbow 1 10.995
- .dJdune 4 Carnation V Rainbow 2 . 11.125
Sep. 15 Carnation 1II Rainbow 0 6 0.962 1.092 2.969
_ _ ' 2 1 0.964
. Sep. 16 Carnation III Rainbow 0 8 0.95 -~ - 0.543 3.149
- Sep. 17 Carnation V Rainbow 0 5 0.859 0.937 2.979
Sep. 17 Carnation VI Rainbow 1 4 0,993 - - 1,898 2.861
- : _ 2 4 1,016 0.018 3.834
- June .5 Carnation All cuT 0 11.037 - .
S ' -1 3 1.050 8.865 2.017
- 2 1 0.981 - : g
Sep. 15 Carnation 1II cut 0 1 0.995
1 1. 0.951 - '
2 3 0.987 - 2.622 6.107
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Date Location Section
1986
Sep. 16 Carnation III
Sep. 17 Carnation V
Sep. 17 Carnation VI
June 5 Carnation II
June 4 Carnation III
June 4 Carnation 1V
June 4 Carnation V
June 3 Carnation VI
June 3 Carnation VIII
Sep. 15 Carnation II
Sep. 16 Carnation III
Sep. 16 Carnation IV
Sep. 17 Carnation V
Sep. 17 Carnation VI
June 4 Carpation 1II
June 5 Carnation III
Sep. 15 Carnation 1II
June 3 Carnation TR.C
Sep. 16 Carnation TR.C
June 6 Carnation 10
June 5 Carnation 9
Sep. 18 Carnation 9
Sep. 18  Carnation 10
Carnation 10

Sep. 18

Cut
cut
cuT
Aleuticus

Aleuticus
Aleuticus

‘Aleuticus

Aleuticus
Aleuticus
Aleuticus
Aleuticus
Aleuticus
Aleuticus
Aleuticus
Asper
Asper
Asper
cutT

CuT

cut
cuT

Cut

cuT
cuT

O~ OMNO

All
All
All
All
All
Atl
A1l
All
All
All
All
All
All
All

WNEOWNFRFROWNEFENENEHOWN =

i pd ek =t pmd el :
MNOOOWWE RO WO OTW R O W

MO0 = O PN~ W

1.002
1.015
0.959
0.858

. 0.940

1.107
1.109
1.056
1.099
1.096
1.130

1.313

1.054
1.056
1.118
1.081
1.090
1.030
1.229
1.135

1.184

1.111
0.826
0.902
0.940
0.988
0.989
1.011
0.983
1.121
0.976
0.956
0.976
0.981
0.984
0.956
1.033
0.991
0.984
1.100

3.84%
1.736

0.328
0.725
0.458
0.273
0.514
0.578
148.500

0.954
0.825
8.383
1.586
0.042
0.545
0.030
10.008
0.018
4.936

0.924 .
0.211
0.122
0.550
1.043
2.510
1.754

0.986
1,422
0.825

0.214
1.710
7.319

2.103
3.419

3.240
3.091
3.203
3.302
3.170
3.142
1.922

3.023
3.057
2.554
2.917
3.702
3.146
3.787
4.087
4,050
2.660

3.004
3.332
3.429
3.136
2.987
2.805
2.875

3.005
2.917
3.036

3.394
2.881
2.583





