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Abstract

About 140 scale samples were examined from winter run steelhead caught
by anglers in the Chehalis River between 1948 and 1959, Rough data was
broken down into age class structure, sex ratio and timing of the run.

The most common age for Chehalls steelhead was 3.2 (36%) with 40 fish,
followed by 3.3 (31.5%) with 35 fish. The presence of two dominant age classes
should help sustain the runs through any patural or unnatural disaster affecting
only one years spawnlng run. The most common freshwater age group was 3.
(68.3%) with 84 fish, followed by 4. (15.5%) with 19 fish, TIn addition, the
presence of smail no.'s of fish in the age group 2+, and 3+. indicates the
existence of a small, late smolt outmigration. The most common saltwater age
was .2 (58.2%) witna 71 fish, followed by .3 (41,8%) with 51 fish., The sex
ratio of the larger .3 fish was 4.7:1, highly favoring females. Repeat
spawners made up 10.3Z of the total sample. The most common age was 3.181,
Females outnumbered males 3.7:1,

™e overall sex ratio was 2:1 in favour of females. lionthly variation in
sex ratio indicated an extremely high catch of fenales in March with an average
ratio of 6.5:1. Anglers zvpear to select females in the Cnenalis River. This
represents a significant loss ‘to the spawning escapement, especially the larger
.3 females.

The peak month for steelhead in the Chehalis River appcars to be February
(31.9%) with 44 fish., The best veek was February S§-14 with 19 fish (14.3%).
Peak catches roughly coincided with medium to high average winter flows ia the

Chehalis.



Introduction

The Chehalis River drains Chehalls Lake and the Statlu Creek watershed,
flowing for 12 miles into the Harrison River about 5 miles above the Harrison's
confluence with the Fraser, The Chehalis River supports a run of winter steel-
head. Little is known of this run as the Chehalis has not been as intensively
fished or studied as have many other Lower Mainland streams, But the Steelhead
Harvest Analysis results have indicated a significant decline in the annual
catch over the past ten years (Fig. 2). This decline may be a result of clearcut
logging operations years ago in the Chehalis watershed.

In the future, enhancement of -the natural stocks of steelhead may increase
the xun to its former abundance, The purpose of this report is to provide
some baseline 1ife history information on the Chehalias steelhead. The results
are based on scale samples collected by anglers between 1948 and 1959, The
rough data is broken down into age class structure, sex ratio and timing of the

run. This information should prove useful in the planning of future enhancement

projects.
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Materials and Methods

The ﬁaterials and methods in this report are virtually the same as those
outlined by Caverly (1977), reports I and.IL. One difference is that none of
the scale samples were photomicrographed.

Scale samples were collected from angler caught steelhead captured between
the years of 1948 and 1959. Sample size was about 130, for winter run fish. All
the samples were examined to find two scales with clearly defined freshwater zomnes.
These scales were pressed onto sheets: of cellulose acetate for a permanent plastic
impression. Scale samples are in the scale file under Chehalis River. All rough

data 1s recorded on scale sample record sheets, copies of which are ineluded in the

report appendix, scale file and master referemce report.

The age designation used in this report is similiar to the designation used by
Caverly (1977) reports I and Ii, but has been reversed for summer and winter steel-
head, A fish previously aged at 3.1+ is now aged at 3.2. This means that this
steelhead has spent three winters in freshwater as a juvenile before smolting and
moving to sea. The steelhead then spent an additional two summers and at least
part of a second winter in saltwater before returning to the stream. An 5 desig-
nation indicates a spawning check and one complete annulus. A fish aged 3.2+ in
reports I to Vf is now aged at 3.3. This change was suggested by Narver (pers. comm, }

in order to standardize a province wide age designation for steelhead.




Results

Total Age (Table T) (Fig. 3)

A total of 9 different ape groups were represented in a sample size of 111
Chehalis River winter steelhead. The most common age class was 3.2 (36%) with 40
fish. Also very common were fish in the age class 3.3 (31.5%), 35 in total. The
third most common age class was 4.2 (11.7%) with only 13 fish.

Freshvater Age (Table II) (Fig. 4)

A total of 123 samples were examined for freshwater age. Five different

age groups were found. The most common was 3. (68.3%) with 84 fish followed

by 4. (15.5%) with 19 fish.

Saltwater Age (Table IIT) (Fig. 4)

A total of 122 samples were examined for saltwater age. Only two age groups
were found, .2 (58.2%) with 71 fish and .3 (41.8%) with 51 fish. The .2 fish had

a sex ratio of 1.3:1 favoring females. The .3 fish had a female to male ratio of

4.7:1. -

Repeat Spawners (Table IV)

Repeat spawners made up 10,3% of the total sample size (136). The female to

male ratio for the 14 repeat spawners was 3.7:1. The most common age was 3.1581

with 9 fish.

Sex Ratio - Yearly (Table V) (Fig. 5)

The overall female male ratio for 136 Chehalis River winter steelhead was 2:1,

Yearly variation was from 0.25:1 to 7:1.

Sex Ratio — Monthly (Table VI) (Fig. 6)

Monthly variation in sex ratio was from 1:1 in December to 6.5:1 in March

favoring females.

Timing of the Run - Monthly (Table VII) (Fig. 7

Catches of steelhead in the Chehalis River occured from October to April.
The peak month was February (31.9%) with 44 fish, followed by January (30.4%)
with 42 fish, Sample size was 138.

Timing of the Run - Weekly (Table VIII) (Fig. 8)
The weekly breakdown of the steelhead catch indicated the best week to be

February 8-14 (14.5%) with 19 fish. This was followed by January 8-14 (11.5%) with
15 fish and February 15-21 (10.7%) with 14 fish.
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Table I ~ Age class structure of winter steelhead in the Chehalis River

1

Age  Class
Year Sex 2.2 2+.2 2.3 3.2 34,2 3.3 3+.3 4.2 4.3 Total
1950 M 1 - - 1 - 1 - 1 -
F - - - - - - - - -
Total 1 - - 1 - 1 - 1 - 4
1951 M -~ - - 2 - - - -
F - - 1 -
Total - - b - 10
1952 M - - - - 1 - 1
F 1 - - 5 - 18 -
Total 1 - - 10 - 19 - 4 3 37
1953 M - - - 1 3 3 - 1(1?)
¥ 1 - - 2 - 2 - 1 -
Total 1 - - 3 3 5 - - 15
1954 M 2 - - 3(1?) - - 1 -
F - - 1 3 -
Total 2 - 1 7 - 2 20
1955 M - - 1 i - - - - -
¥ - - - - - 1 - - -
Total - - 1 1 - 1 - - - 3
1956 M - - - - - - - - -
F - - - 1 - - - - -
Total - - - 1 - - - - - 1
1958 M - 1 - - - - - - -
F - - - 2 ~ - - - -
Total - 1 - 2 - - - - - 3
1959 M - - - - - - - - -
F - ~ 1 ~ - - - - -
Total - - 1 - - - - - - 1
Unknown M - - - 1 - - - 1 -
B 1 1 - 10 - 2 - i -
Total 1 1 - i1 - 2 - 2 — 17
Total M 3 1 1 14 3 5 - 5,10 2
F 3 1 3 251 30 1 ;AT
Total 6 2 4 40 4 35 1 i3 6 111
1.8% 367% 3,67 31.5% 0.9% 11.7%  5.4%

5.4%

3.6%
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Table II - Freshwater ages of Chehalis River winter steelhead ,
Freshwater Age
Year Sex 2. 2+, 3. 34+, 4, Total
1949 M - - 1 - -
F _ — — — -
Total - - 1 - - 1
1950 M 1 - 2 - 1
F - - 1 - -
Total 1 - 3 - i 5
1951 M - ~ 3 - 1
F 1 - 5 1 2
Total 1 - 8 1 3 13
1952 M - - 6 - 2
F 1 —- 22 - 5
Total 1 - 28 - 7 36
1953 M - - 4 3 1o,
F 1 - 6 , 149
Total 1 - 10 3 3 17
1954 M 2 -~ 3 1
?
F 1 - g (17 5
Total 3 - 13 1 3 20
1955 M 1 —- 1 - -
F - - 1 - -
Total 1 - 2 - 1 L
1956 M - - - - -
F - - 1 - -
Total - - 1 - - 1
1957 M - - — - -
F 1 - - - -
Total 1 - - - - 1
1958 M - 1 - - -
F - - 2 - -
Total - 1 2 - - 3
1959 M - - - - -
F i - - - -
Total 1 - - - - 1
Unknown M - - 1 - 1
F 2 2 15 - 1
Total 2 2 16 - 2 22
Total
ota M 4 1 21(1?) 7(1?) 36(2?)
F 8 2 62 2 11 85
Total 12 3 84 5 19 123
yA 9.6% 2.47% 68.3% 4,1% 15.5%
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TABLE III. SALTWATER AGES OF WINTER STEELHEAD IN THE CHEHALIS RIVER
Saltwater Age
Year Sex L2 .3 Total
1949 M - ~
F 1 -
Total 1 - 1
1950 M 3 1
F - -
Total 3 1 4
1951 M 5 1
F 4 3
Total 9 4 13
1952 M 6 2
¥ 9 22
Total 15 24 39
1953 M 5¢10 2
F 4(1") 3
Total 10 5 15
1954 M 6 -
?
F ASRY 10
Total 11 10 21
1955 M 1 1
F - 1
Total 1 2 3
1956 M - 1
F 1 -
Total 1 1 2
1957 M - 1
¥ - -
Total - 1 1
1958 M 1 -
F 2 -
Total 3 - 3
1959 M - _
F - 1
Fotal - 1 1
Unknown M 3 -
F 14 2
Total 17 2 19
TOTAL M 30 9 39
2 2
F 3921 42 g2 (21
Total 71 51 122
pA 58.2% 41.8%
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TABLE IV. AGE CLASS STRUCTURE OF REPEAT SPAWNING WINTER STEELHEAD

{? Age Class
Year Sex 2.151 2+.181 2,251 3.1581 3.281 R.51 Total

1948 M - - - - - 1
F — —_— - — —_ -

Total - - - _ - - 1 1
1949 M - - —- 1 - -
F —_ —_— — —_ — —_—

Total - - - i - - 1
1950 M - — - - - -
F - - - 1 - -

Total - - - 1 - - 1
1951 M - - - 1 - —
F - - - 2 - -

Total - - - 3 - - 3
1953 M - - - - - -
F - - - 1 1 -

Total - - - 1 1 - 2
1957 M ~ - - - - —
F 1 - — - - -

Total 1 - - - - — 1
Not Known M - - - - - -
¥ - 1 1 3 - -

Total - 1 1 3 - - 4

TOTAL M - - - 2 - 1 3

F 1 . 1. 1 7 1. - 11

Total 1 1 1 9 1 1 14

¥F:M Ratio 3.7:1

~ Repeat spawners made up 10.3% of the total sample size (140)

1
\,
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TABLE V. SEX RATIO OF CHEHMALIS RIVER STEELHEAD -~ yearly
YEARS FEMALE MALE | F:M RATIO
1948 - 1 -
1949 1 1 1:1
1950 1 4 0.25:1
1951 9 7 1.3:1
1952 31 8 3.9:1
1953 8 8 © 1l
1954 ° 14 7 2:1
1955 1 2 0.5:1
1956 1 2 0.5:1
1957 1 1 1:1
1958 2 1 2:1
1959 1 - -
UNKNOWN 21 3 7:1
TOTAL 91 45 2:1
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Discussion

The results discussed in this report are hased on scale samples collected
from winter run steelhead caught by anglers in the Chehalis River between 19438
and 1959, The sample size is about 140. Results are broken down into age
class structure, sex ratio, and timing of the run. Due to the fact that the

fish were angler caught, their may be a bias of angling or gear selectivity.

(i) Age Class Structure

There were 9 different age groups ;epresented in a sample size of 11}, The
most common age was 3.2 (36%) with 40 fisb, followed by 3.3 (31.5%) with 35
fish. The results agree closely with those of Withler (1966). Withler found
that 3/2 fish made up 33.37 and 3/3 fish 34.,2%, The Chehalis steelhead run has
a strong point in that it has tw; dominant age classes. Any natural or-unnatural
disaster that would affect the spawning run or egg incubation of any year class
would be compensated for by the fact that onlf a portion of the returns from
two year classes were destroyed. It would be assured that a 3,3 fish would spawn
progeny destined to be both 3.2 and 3.3 adults and this overlap should help
maintain the strength of the rTuns,

Five different freshwater age groups were found in a smaple size of 123.

The most common age was 3. (68.3%) with 84 fish, followed by 4. (15.5%) with 19
fish. Although not too common, some fish were found in the 2+. and 3+. fresh-
water age groups. This supgests that a portion of the smolt outmigration oceurs
later than the normal period from April to June. This was also founc to occur
on the Chilliwack by Caverly; Report V (1977) and on the Coguitlam by Caverly;
Report VIL (1978).

The most common saltwafer age for 122 steelhead was .2 (58.2%) with 71 fish,
followed by .3 (41.8%) witn 51 fish., A significant difference appeared -in the
sex ratlo of the two age groups. For .2 fish there were 39 females and 30 males
for a ratio of 1.3:1., For the .3 group there were 42 females and 9 males with a
ratio of 4.7:1, It appears that the larger .3 Chahalis steelhead are generally
females. )

Repeat spawners made up 10.3% of the total sample size, This 1s a higher
figure than was reported by Withler (1966), Withler found that 6.4% of the total
sample were second spawners. The most common age group for the 14 repeat spawners
was 3.1 81 (9 fish). No third spawners were found. The female to male ratio was

3.7:1. Fewales generally survive first spawning more often than males (Withler

1966), (Caverly 1977-78).
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(11) Sex Ratio

The overall female to male ratio for 136 Chehalis river winter steelhead was
2:1. ‘There definitely appears to be angling selectivity for females in the
Chehalis. This was also found in other Lower Mainland streams by Withler (1966)
and Caverly (1977-78). Regulation by sex ratio should be considered to protect
the diminishing runs. 'The saltwater age results demonstrate that many of the
females are large fish and would make a significant difference if released to

increase the slze of the spawming escapement.

The monthly variation in sex ratfo brought out another interesting fact. The
variation i{n the female to male ratio was from 13l in December to 6.5:1 in March,
The later in the season, the more females in the sport catch, A late season

closure may be necessary on the Chehalis; or a catch and release fishery in

Pebruary and March.

(i11) Timing of the Run

Steelhead are caught in the Chehalis River from October to April of the
following year. The peak months for angler catch was FPeburary with 44 fish (31.92).
January followed with 42 fish (30.4%). Peak catches appear to coincide with
months having medium to high average flows (Fig.9).

The best week for steelbead catches was February 8 - 14 with 19 fish (14.5%).
January 8 - 14 followed with 15 fish (11.5%),
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Conclusions . ,

Two dominant age groups are represented in the Chehalis River steelhead run.

This run should be able to survive natural or unnatural disasters that affact

only one year's spawning population.

The presence of 2+, and 3+, freshwater age groups suggests that a portion of

the smolt outmigration occurs later than the normal period from April to June,

Larger .3 saltwater age Chehalls steelhead are generally females, Sex ratlo

results also indicate that two females ave caught to every male.

During the later season on the Chehalis (March) as many as 6 females are

‘taken for every male, These fish represent a significant loss to the spawning

escapement.

'3

Peak catches of steelhead in the Chehalis River coincide with the months

having a medium to high average water flows.
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[}
Recommendations .

Py

1) The bias towards selection of females in the Chehalis River should justify a
angling repgulation by sex ratio (ie. release all females).

2) A late season closure may be advisable to prevent the high exploitation of
females during late Feburary and March; if unacceptable catch and releage

should be mandatory.
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pendix 1. ADULT SCALE SAMPLE RECORD SHEET
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ADULT SCALE SAMFLE RECORD SHEET
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ADULT SCALE SAMPLE RECORD SHEET
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ADULT SCAILE SAMPLE RECORD SHEET
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- Appendix 2. Discharge records for the Chehalis River,
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HONTHLY AND ANHUAL HEAN DISCHARGES IN CUBIC FEET FER SECOND FOR THE PERI1IOD OF RECORD

HAR

APR

prgepe e

B Y
oMo ol
. d=2")

oo coown

1
1
1

-
in
o
L=

CHEHALIS RIVER NEAR HARRISON MILLS ~ STATIOH HO,

HAY

ANNUAL EXTREHES OF DISCHARGE

HAXIMUM INSTANTANEOUS DISCHARGE

DISCHARGE IS
MAX. DAILY DISCHARGE IS
DALLY DISCRARGE IS

22400
120

CF5S OH JAN
CFS ON SEP

MAXTHUH

15000
22000

19000
9020

THE PERIOD OF RECORD

Jun

JUL

386
216
589

584
431
617

606

AUG SEP ocT

mn 3219 631
4413 1010 1770
271 989 2080
267 03 4725
288 937 2220
4Bs 2517 185
Rt 349 LAY
kL] 605 1110

OBHGOO

IN CFS AND ANHUAL TOTAL DISCHARGE IR AC-FT

PAILY PISCHARGE

CFS
CFs

CFS
CFs

ON ROV
OM JAN

ON DEC
ON FEB

24
]

HINIHUN

DAILY DISCHARGE

230
120

CFS OR AUG 31
CFS ON SEP &

280
134

CPS OM EBEP 17
CFS ON OCT 18

CHEMAINUS RIVER NEAR WESTHOLME — STATION NO. 08HAQO!

MONTHLY AND ANRNUAL HMEAN DISCHARGES IN CUBIC FEET PER SECONRD FOR THE PERICD OF RECORD

FEB

-

58

HAR

371

-
MmO RG A~
EX L ISR TT Rl Y, Y-
OOCONDOW MWUOWD

-
w
2

APR

HAY

MOWONFARELD D00

WVEONENNRWED OwWwk
0 NWANWA NWO% WD

]
o

98.0

—-

W N VIR et I DY

AUG

WONDADWE LIS DN

W WERAADOOVND e

F
am )
-

SEP CCT
108 §330
15.0 7ol
20.1 61.4
120 525
230 n0g
24,9 639
63.3 732
91.0 182
66.7 433
119 346
30,7 357
8.6 h86
k6.0 678
13.90 862
77.4 261
13.4 663
28.0 346
3.9 794
160 953
185 215
28.8 o6
1.1 543

HOV

61

HEANR

1
1
1

i
TOTAL DISCHARGE k
- i
1060000 AC-FPT '
1550000 AC-FT i

3100000 AC-FT
336000 AC-FT

1160000 AC-PT



-

' \\J

&

Appendix 3.
1

SUBJECT: Use of Master Reference Report

The scale sample master record sheets con;ain all the raw data obtained

from scale envelopes and scale samples that have been discussed in reports on Lower
Mainland streams. All the samples are arranged chronologically by day whenever .
poséible. Scale samples are stored in the filecabinet for scales at the Region 1II
office., Photomicrographs are in the watershed file, numbered by scale envelope no.
pifferent formats are ;sed for adult scale samples and juvenile samples. Copies

of both are in the scale file, Copies of the adult record sheets are also in the

report appendix for each watershed.

Description of Record Sheet Format and Terminology

(i) Adult Samples: Record sheets also included in report appendix

At the top of the record sheet is the following:

Location: River, nearby town

Species: Common pame (latin name)

Report No. Roman numeral and report title
Interpreter: Name of person(s) reading scales
Date: Date the scales are read (month/year)

~ The rest of the sheet is scale envelope and sample information

— A1l radii measurements are in centimerters on the dorsal-ventral axis.

Date: Date of sampling

Day Mo. Yr.

Scale Envelope: This number corresponds to the number at the upper right hand
corner of the scale envelope .

Scale Book: Book number —~ page number (NA — not applicable) # square mo.

Sex: Self-explanatory

Length: Length of fish in inches

Weight: Weight of fish in pounds



Total Age: Freshwater winters.. Saltwater winters; This would also include

second or third spawnings.
Freshwater age: Number of winters in freshwater

Freshwater Radius: The radius of the freshwater growth zone, measured from

the focus to the outer freshwater annulus,

Mag: The magnification used for all scale radiil measurements

Saltwater Age: Number of winters of saltwater growth; includes repeat spawning

SaltwaterrRadius: "Measured from the focus to the outer ring of the first salt-

4

* water annulus.

Total Radius: Measured from the focus to the outer scale edge.



