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ABSTRACT

In September, 1976 this project was chosen to complete
the requirements of the Projects course at BCIT and a re-
gusst by the Fish and Wildlife Branch. The Fish and ¥ild-
1ife Branch had scale samples stored in their Region 2 Cfflce
that were taken from Scuth Alouette River steelhead between
1950 and 1959. The report they recuested was to includs tge
age class structure, sex ratio and timing of the run for
steelhead in the South Alouetite.

During the fall of 197& I carrisd out a librery research
project on scale analysis technigues and steelhead 1life history
to provide background for the raw data report on the South
Alouette River steelhead. In January of 1977 I began to pre-
pare the rough dsta for this vfoject.

The scale envelopes provided informaition on the ssx ratio
of these steslhead csught‘and timing of the run based on catch
dates. The sex ratio of females to males was 1.1:1. The peak
period of angler catches of steelhead was between January fif-
teenth and Februsry seventh. The remaining information on
asge cless structure of the South Alouette River ateelhead pob=-
ulation was obtained through scale analysls.

To facilitate scsle reading many of the scale samrles
had already been mounted on a sheet of cellulose acetats, A
plestic impression of the scale makes a permanent record that
is easily filed and eesily used in various scale reading de-
vices. The gcales that had not yet besen mounted on vlsstic

wers prapared for mounting snd then taken to UBC. At UBC




ABSTRACT CONT'D

these scales were mounted in cellulose acetate, All of the
scdl e samples were photographed and printed on 8" by 14" paper,
This made scale reading much easier and eliminated the need for
magnification devices to observe the growth zones.

Of all the scale samples 102 were readable and therefore
useful for age interpretation. Of these scales 5 were stéal—
head that had been caught on thelr second spawning migration.
The most common single age group among steelhsad spawning for
the first time was 2.1+ followed by fish in the age group 2.2+,

This report can be & useful gulde to the life history
characteristics of South Alouette River steelhesd. It should
be remembered though, the report describes only the chara-
cteristiecs ol steelhead caught by anglers and shouid not pe
taken ag an accursate representation of the entire steélhead

nopvlation in the river. The small sample size may also have affected

the resulis.




INTRODUCTICN

The South Alouette River originates at the west end
of Alouvette Lake and drains into the Pitt River, a tributary
of the Fraser (Fig, 1). The Upper River runs down a shallow
valley through big pools and stretchses strewn with large boulde
ers, The middle section of the river passes in a channel through
flet terrain . Mnchrof this area has an unstable gravel b;ttom.
Lowver sections of the river lie in mesdow land and the stream
bottom ig composed of sand and mud. The river is subject to
high variationg in water flow and temperature. The highest
flows =nd coldest temperatures are betwesen COctober and Februsry,
Steelhesd season.{Hartman '68)}.

The South Alouette River supports & run of winter Steel-
nead, one of B.C.'s most popular game fish. Ii's popuiustion of
Steelhead has diminished over the years, mainly due to the actions
of man. The Importance of‘this great gamefish and it's increasing
scercity mekes thils fact very disappointing. The Fish and
Wildlife Branch decided that some knowledpe of the steelhead
population in the South Alouette river wss desperately needed,
They began ccllection scale samples from Steelhead caught by
angler's that could be used in scele snalysis to determine age
class structure, sex ratio asnd the fiming of the run. This
was the objective of this preject; to read the scales and Inter-
pret the data to meet the three objectives of the Fish and Wild-

1ife Branc¢h,
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MATERTALS AND METHODS

During the years between 1950 and 1359 the Fish and Wild-
Life Branch, then called the Game Commisslon distributed scsle
sample envelopes for Steslhead to various sporting goods stores.
The scale envelopes were labelled with varlous headings for
the angler to f1l1l Iin information asbout their Steslhead cateh.
This information included the date, location, fish specles, sex,
weight end length. There was also & space labelled remarks.

When an angler had caught a Steelhead in the South Alocuette
River he was requested to take ten or more scales from just be-
hind the dorsal fin, high up on the slde of the fish. The envel-
ope was then sealed and mailed to the Game Commisslon.

The scale gamples wers obtained from the Region 2 Fish and
Wildlife bramch office. The information on the gscale envelopes
was used to determine the sex ratio of the South Aloustte Steel-
head. Addltlionally; the date of catch was used to obtain a rough
idea as to the timing of the run. This assumes that more Stesl-
head are caught by anglers during the peak migration time of
adult Steelhead into the river., The rest of the informaticn used
to reach the objectives of this report was obtsined through scale
reading.

Many of the scale samples from the Region Two Office had al-
roady been mounted 1n sheets of cellulose acetate to make & plas-
tic impression of the scale. FHKach remaining scale sample that
had not been pressed wasg removed from the envelope and soaked in

water containing a small amount of detergent To sepavate the scal
o R

7]

8
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MATERIALS AND METHODS CONT!D

Two scales which appear to be undamaged were examined under a
microscops to determine if they were not regeneratea and there-
fore usable for scale reading. These acales were pleced on gum-
med paper; the paper was placed on & sheet of cellulose acetats.
The plastic card was placed in & heated hydrollec press for 15
minutes to make & permanant impression of the scale on pla;tica

When 81l the scales had been mounted in plastic they were
ready for photographing. They were photographed with a 3M "500"
READER-PRINTER. The plsstic scale impressions were placed be-
tween two glass plates and aligned beneath the lens. The scale
image appeared on & large screen and rotating the lens brought
it into proper feocus. The exposure wag set at 2 or 3 and then
the print button was pressed. In a few seconds & blow up of the

scale was printed on eight by fourteen inch paper.

The age determination was broken into two sectlons; fresh
water growth and saltwater growth. The freshwater growth zone
wag represented by the nuclear area near the center ol the s cale
where the concsntric growth rings or circuii were narrowly spaced
(Fig. 2). Each winter of freshwster growth resulted in narrovw-
1y spaced broken circuli followed by widely spaced ecirculi. This
was countsd as one year of growth. The transition to saltwater
growth was visible as & section of widely spaced unbroken eireuli
immediately following the freshwatér growth zone. The winter
pericd of salitwater growth was again visible as & zone of narrow-
followed by a zone of widely spaced eirculi.

Bach winter of saltwater growth wasz counted ag one year.
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MATERTALS AND METHODS CONT'D

To understand the system used in this revort to code the
steelhead's 1ife history information it is necessary to under-
stand some asvects of steelhead growth. Steelhead spawn in late
winter or early sovring. The young steelhead emerge from the grav-
el In the late svring of that same year. They spend thelr first
months or years in freshwater and then migrate to the sea'in the
spring or early summer. They spend one or more years in the ocean
and return to the rivers during f all or winter to svawn. Some
of these steelhead return to s ea snd come back to spawn & second
time.

The code for aging steelhead is a result of their life hist-
ory and age breskdown. For example, & fish that was designated &s
2.1+ is 8 four vear old gsteelhead that svent two winters {(2.) in
freshwater before movihg ou¥ to ses., In the ocean it spent one
additional winter (.1) before entering its home river to spawn
in its second winter of ocean residence {+). The + sign in-
~dicates a part of one year in saltwater; therefore the steelhead
was in its fourth year when caught.

If a steelhead has an age designation of 2.15+ it would
indicate that the steelhead nad spent Ltwo winters in the stream
{2.); one full year in the sea (.1} and then spawned for the
first time 1n its fourth year (S). The steelread migrated bsack
to the ses af'ter svawning, returning tc svawn g second time the
following winter (+}. In this case the fish would be in its
fifth vear and the S would represent the fourth yeer.

The 3 desgsignation that revoresents a grpewning check would
apnear as a break in the clreull patterns left by resbscerbiion

of the scale edfes. The break would be followed by scveral wide-

he T P L | P s S I ] - . LY ENY
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RESULTS

In total 102 scales were used for age interpretation,
five of these were repeat svawners and fer three of the scales
the sex was unknown.

(i) TOTAL AGE {TABLE I)

The ages of the 97 steelhead, not including repeat spawn-
ers was most often made up of fish spending two or three yéars
in freshwater and one or two years in saltwater. The single
most common age group was 2.1+ {(Lhh.3%). The next most common

age group was 2.2+ (32%), followed by 3.1+ (13.4%).
(11) FRESHWATER AGE (TABLE II)

Of 95 scale samples 76 fish (B0%) had spent two winters
in freshwater, 17 fish (18%) had spent three winters in fresh-
water and only I fish (L.2%) spent one yesr in Ireshwater.
(111} OCEAX AGE (TABLE?B)

Of 95 scale samcles 57 (60%) had returned to their home
river in the second ocean winter (.1+). A further 35 fish (36.8%)
had returned during their third ocean winter (.2+). Only 3
fish (3.2%) returned dufing their first ocean winter (.+).

{(iv) REPEAT SPAWNERS (TARLE IV)

Of the 102 totsl readable scale samples 5 fish (L.9%)
hed returned to the South Alouette to spswn a second time.
Of the fish four were females and one was a male. The four
Temales nad swent two years in freshwater as juvenililes. Thrse
had spent 2 winters in saltwater before spmwning for the first
time, one had spent only one winter in saltwater before spavning.
The one male revsat sparner had three years of freshwvater
growth and cne year of saliwater growth before spawning for

the first time.
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RESULTS CONT'D

(v) GSEX RATIO (TARLE V)

The total number of scale envelopes that had the sex of
the steeinhead filled in was 138. Of these fish 72 were females
and 66 were males giving 8 female to male sex ratio of 1.1:1.

{vi} TIWING OF THE RUN (TABLE VI)

*

The total number of scele envelopes that contained infor-
mation of catceh dates for steelhead was 136, Of these; 19 fish
(1430 were caught in December. A further 69 fish (50,7%) were
caught in Jenuary and 33 fish (2 .3%) were caught in February.
Only 10 fish (7.h4%) were ceught during March.

The pesk monthe were broken down into weekly segments.
During January 69 fish were caught, 7 of these {10.2%) were
ceught betwesn January first snd seventh. A further 8 fish
(11.6%) were caught between the eighth and fourteenth. 20 fish
(29%) were caught in the week of the fifteenth to twenty first,
The largest number of fish, 31, (LL.9%) was caught in the weck
of the twenty-second to thirty first.

In Pebruary, 3l fish were caught, 13 of these (38.2%)
waere caught between the first and seventh,; 9 figh {26.5%) were
caught between the eighth and fourteenth, 7 fish (20.6%) be-
tween the fifteenth and twenty first and 5 fish.(lu.?%) between
the twenty seccnd and twenty eighth.

The peak pervlod was beiween Jenuary fifteenth md Fgb-
ruary seventh. DZuring this peried, 6l fisn (1,7.1%) of 136

n+~6n‘}'hr.:.nr'l viepn o
LSRN e A A A LEA e “

o

vehta
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TARLE I AGE (LASS STRUCTURE OF STERLFEAD
CAUSHT IN THY SOUTH ALOUETTE RIVER

TOTAL AGE GROUP

YEAR SEX 1.1 1.9F 1.3F 2.% TJOF U 0F 3LIF  3.2F [Total
1950-51 Moo - - - 1 -
_ F 2 1 - - L -
Tota) 2 1 - - - 5 - -
1951-52 . | M - - - - 2 - - - .
: 7 - - 1 - -
Total - - - - 3 - - -
1952-53 M 1 - 3 1 1 -
F - - b 2 - - -
. Total 1 - - - 5 1 1 -
1953-5) M - - 2 - -
F - - - 1 1 -
_ Total - - - - 3 1 - -
108k -EC M - - = - 1 -
F - - - - 1 1
| Total| - - - - 2 2 - (1?)
1955"56 M - bt - 3 -
F - - - - 1 - -
Totall = - - (1?) 1 3 - -
1956-57 M - - 2 1 -
F - - L -
| Total - - - - 2 5 - -
1957-58 M - - - 12 2 7 -
P - - 1 12 10 Iy 2
Totall - - - 1 24y 12 11 2
1658-59 M - - - - 2 - 2
¥ - - 2 1 - -
Totall - - - - 2 3 - >
TOTAL M 1 - - - 22 10 8. 2 L3
F 2 1 - 1 20 21 l 2 51
Totall 3 1 - 2 L3 31 13 Iy 97
(cf: 3 | 1:; - 201“2 fzj,a?uf 32?:7 13400 lii-o}a’é
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TARLE IT, FRiSHWATIR a@s .. OF STERLHEAD
IN THE SOUTH ALOUETTE RIVER.
FRESHAWATAR AG= GROUP
YEAR SEX 1. 2 3 TOTAL
1950-51 | M - 1 - 1
- |F 3 Iy - 7
Totall -3 5 - 8
1951-52 | M - 2 2-
F - 1 3 o
Total - 3 - 3
1652-53 | M 1 N 1 6
» - 2 - 2
Total] 1 6 1 8
1953-5L | M 2 - 2
¥ 2 - 2
| Total - n - n
1954-55 | M - 1 - 1
F - 2 - 2
. Total - 3 {17) b
1955-56 | M - 3 - 3
F - 1 - 1
| Totall - 6 (2?) - 6
1956-57 | M 3 - 3
F - 1 - b
Total - 7 - 7
1957-58 | M 1l 7 21
F - 23 . 6 29
) Total] - 37 13 50
1958-59 | M - 2 2 Iy
F - 3 - 3
Total - 5 2 7
TOTAL, M 1 32 10 L3
i3 3 L2 6 51
Total iy 76 17 g7
% el 78 okt 17 65%
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TABLE TIIX.SALTWATER AGES OF STEELHEAD
.. IN THE SOUTH ALOUETTE KRIVER.

SALTWATER AGE GHOU?

VEAR | SEX : T L1t (ot | TOTAL
= - 1
1550-51 M
950-51 | X - - :
Total 2(17) 2 5
-52 M - 2 -
1951-5 - | - 2 -
Total - 3 .
- M g 1
1952-53 v 2 1
Teotal - 7 1
1 - M 2 -
953-54 v 2 :
Total - 3 1
1950 -55 M 1 _
95455 o ! -
Totel - 3(17) 1
1955“56 M - - 3
F - 1 -
Total : - 2(1?) 3
1956~ M - 2 1
956-57 . - 2 1
Totel - 2 =2
1 -58 M - 19 2
957-5 - - 19 2,
Total - 35 1H
56- - y
19,)8 59 }P:‘[ 2 Y
Total - 2 5
TOTAL W = 3T s @
F 1 26 23 50
Total 2 57 35 Sl
T A 2.1% 58,8% ETIE 4
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TABLE IV. AGT GROUPS OF REPEAT SPAWNING
STEELHEAD IN THE SCUTH ALOUETTE RIVER.

AGE GROUP

YEAR Swx 2: IS+ 2 » ZS+ 3 . lS+ TOTATL
1950-51| M B - =
F 1 - -
1953-5Lf M - - -
F - 1 -
195&-55 M - - -
F - 1 -
1956=-571 M - - -
P - 1 -
1657-581 M - - 1
F - - -

TOTAL M - - 1 1

1 3 - i;

Total 1 3 i 5

- Repeat spawners made up L e9% of the total sample size (102 3,
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TABLE V. SEX RATIO OF STEELHEAD IN
THE SOUTH ALOUETTE RIVER.
SEX .
YEAR Male  Female SEX RATIO __female
1949-50 — 1 —
1956«51 L | 8 2:1
1951*-52 3 1 0311
1952-53 9 5 621
195354 3 L 1.3:1
1954-55 2 Iy 2:1
1955-56 2 2 1:1
1956-57| It 5 1.3:1
1957-58 32 37 1.2:1
1958-59 7 5 e7:1
Totals 66 72 1.1:1
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TABLE VI. TIMING OF THE RUN 3+ BASED OR
FISH CAUGHT BY ANGLERS MONTHLY.

Year Month | _
Nove Dec. Jan, FBb, Mar. Apr. | Total-"
1950-51 1 5 4 2 '
195;.-52 1 2 1
1952-53 b 9 1
1953-54 6 1
1954-55 5 1 1
1955-56 1 2 I
1956-57 Eo 3 2
1957-58 8 45 1k 1
1958-£9 3 1 3 3 1
TOTAL 3 19 69 33 10 2 136
% 262% 15 ¢6% 50.7%  20h..3% 7 o5 1.5%
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DISCUSSION

The information in this report cannct be regarded as an
accurate representation of the 1ife histeory of steelhead in the
South Alouette:River. The report is & good representation of
8 sample of the population based on angler's catehes, making it
useful for comparison to other rlvers sampled the same way.

Some of the information 1s definitely Yased by sangler
catch such as the sex ratio. Hearly all steelhesd aport fish-
eries appesr to catch more females than males {Narver and Withler
'7}. Nevertheless in s California stream where g1l fish were
trapped and examined as they migrated upstream, the sex ratio
was essentlially 1:1 (Narver and Withler '7L).

The 1ife history study determined thai of 95 scales resde -
able for freshwater age L.2% spent one year in freshwater, 50%
spent two winters in freshwater, and 18% spent thres years in
freshwater. In another study of the South Alouette 8.4% of the
adult stéelhead spent one year in freshwater, 65.7% had spent
two yeers in freshwater and 25.1% had spent three years in the
stream (Withler '6%). An aversge of the two studiss would prob-
ebly be the next accurate. Withler also stated that channeliz-
ation and flow contirsl on the South Alouette have bgen in effasct
for many years. There seems to be stranger natural selection
againsl two and three vear fish during warm surmer months.

)

(Withler 1§

AV

The most dominant sge group in the South Alouette was
2.1*%. This can be compared with other winter steelhead strsams

> d

1

auch ag the Nensimo which 1g 51

[¥:d
Q
]

minately 2.1+ (Narvaer and

Withler '70). The Chilliweg!

ko

also wos predominantly two year

r

freshwater fish although most Lower Mainland streams have 3

year freshwater ish (Narver and Withler '7L),
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DISCUSSTION CONT'D

The timing of the run in the South Aloustte determined
the peak period tc be between January [ifteenth and February
seventh. During this time 54 steslhead were caught. This was
actuslly only a peak for angler catchew and not steelhead mig=-
ration. Comparing the catch peak periods to flow charts
points our an interesting fact. The pealt of catch coincides
with high winter flows, which influence steelhead migration.

(Fig.h)
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RECOMMENDATIONS

1.

The data in this revort should not be assumed to be com-
pletely accurate but should provide a few clues to the
1ife history characteristics of South Alouette River steelbead,

The scale samples used to determine the age class struct-
ure of the South Alouette River Steelhead should be read
by two other individuals and the results averaged with
those in this revort,

The collection of steelhead scales from the South Alouette
should be resumed and scale analysis carried out when ever

possible.

Efforts should be underteken to increase low summer flows
in the South Alouvette and reduce high —water tempersatures

at that time of yesr,

If scale collection is resumed, more effort should be made
to distribute scale envelcpes eamongst the most successful
anglers. For example, enveloves could be mailed to anglers
revorting high catches of fish from the South Alouette on
the yearly questionaire.

Data relating to stream flows and temperatures during the
years the scale sampling was carried out should be com-
pared to the timing of the run in this report. Pogsible
correlations may exist.
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SIIBJECT: Use of Master Reference Report

The scale sample master record sheets contain 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 II
office. Photomicrographs are in the watershed file, numbered by scale envelope no.
Different formats are used 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 name (latin name)

Report Ne. 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

- A11 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 Bock: Book number — page number (NA - not applicable) # square mo.

Sex: Self-explanatory

Length: Length of fish in inches

Weight: Weight of fish in pounds
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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 radii measurements

Saltwater Age: Number of winters of saltwater growth; includes repeat spawning
Saltwater Radius: Measured from the focus to the outer ring of the first salt-

.

*water annulus.

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




