ADF&G TECHNICAL DATA REPORT NO. 87 STATE OF ALASKA
(Limited Distribution) Bill Sheffield, Governor

ORIGINS OF SOCKEYE SALMON (Oncorhynchus nerka) IN THE
LYNN CANAL DRIFT GILLNET FISHERY OF 1982 BASED ON SCALE
PATTERN ANALYSIS

By:

Scott A. McPherson

Andrew J. McGregor
and

Scott L. Marshall

March 1983

ALASKA DEPARTMENT OF FISH AND GAME Don Collinsworth
P.0. Box 3-2000, Juneau, Alaska 99802 Commissioner



- ADF&G TECHNICAL DATA REPORTS

This series of reports is designed to facilitate prompt
reporting of data from studies conducted by the Alaska
Department of Fish and Game, especially studies which
may be of direct and immediate interest to scientists of
- other agencies.

The primary purpose of these reports is presentation of
data. Description of programs and data collection methods
is included only to the extent required for interpretation
of the data. Analysis is generally limited to that neces-
sary for clarification of data collection methods and
interpretation of the basic data. No attempt is made in
these reports to present analysis of the data relative to
its ultimate or intended use.

Data presented in these reports is intended to be final,
however, some revisions may occasionally be necessary.
Minor revisions will be made via errata sheets. Major
revisions will be made in the form of revised reports.



ORIGINS OF SOCKEYE SALMON (oncorhynchus nerka) IN THE LYNN CANAL
DRIFT GILLNET FISHERY OF 1982 BASED ON SCALE PATTERN ANALYSIS

By

Scott A. McPherson
Andrew J. McGregor

and

Scott L. Marshall

Alaska Department of Fish and Game
Division of Commercial Fisheries

March 1983



TABLE OF CONTENTS

LIST OF FIGURES . . . . & & v v v e et v e e e d e e e e e e e e e e i
LIST OF TABLES . . « « ¢« v v v v v v v v v v e e e e e e e e ii
ABSTRACT & v i i ot e e e e e e e e e e e e e e e e e e e e e e e i1i
INTRODUCTION . . . o ot e e e e e e v e e e e e e e e e e e e e e e 1
METHODS & o v v e e e e e e e e e e e e e e e e e e e e e e e e 1
Numbers of Fish . . . . o v v ¢ v v v v v v o v e e e e e 1

Age Composition . . . . . . . . . .. e e e e e e 1
Stock Identification . . . . . . . « . oo o000 o000 o 3
Scale Measurements . . . . . . « . . . . ..o . oo 3
Analytical Procedures . . . . ¢ . o o Lo 0000w e . 3

RESULTS & v v v e et e e e e e e e v e e e e e e e e e e e e e e 6
Numbers of Fish . . . . . . . ¢ o v o o v v v o b0 oo e e 6

Age Composition . . .« . v v v v v o e v v e e e s e e e e e e e 9
Escapement . . . . . ¢ . 0 . 0 e o e h e e e e e e e e 9

Catch . . . v v o e e e e e e e e e e e e e e e e e 17

Stock Identification . . . . . . v . o o o oL 000w e e e e 17
Summary Statistics for Scale Measurements . . . . . . . .. .17

Variable Selection . . . . . ¢« « ¢« ¢ v v 0 v v e .. 17

Age Class Specific Stock Composition Estimates . . . . . . . 23

Catch Apportionment . . . . . . .« « ¢ o o .. . o0 . 23

Run SUMMATY . . v & & ¢ v v e e e e e e e e e e e e e e e 23
ACKNOWLEDGMENTS . . & & v v o vt t v et e e e e e e e e e e e e e 30

LITERATURE CITED . ¢ v v v v v v v vt e v bt e e e e e e e e e s 31



LIST OF FIGURES

Figure

1
[

2.

Map of Lynn Canal with inset of Southeastern Alaska . . . . . .

Photograph of a sockeye salmon scale showing the three zones
MEASUred . . . . v ik e e e e e e e e e e e e e e e e e e e

Cumulative daily escapement of sockeye salmon through the Chil-
koot and Chilkat River weirs, 1982 . . . . . . . . . . . . . ..

The percent of period catch samples composed of the principal
age classes, Lynn Canal, 1982 . . . . . . . . . . . ...

The catch of Chilkoot and Chilkat Lake sockeye salmon in the
Lynn Canal drift gillnet fishery, by period, 1982 . . . . . . . .

14

21

28



LIST OF TABLES

Table Page

1. Variables computed from scale patterns for inclusion in the linear
discriminant function analysis . . . . . . . « . . . . . . . . .. 5

2. Harvest of sockeye salmon in Lynn Canal (District 15) by period,

1982 & . o e e e e e e e e e e e e e e e e e e e e e e e e T
3. Daily and cumulative escapement of sockeye salmon past the Chilkat
River weir, 1982 . . . . . . . . « « « i i o e i e e e e e s .10
4. Daily and cumulative escapement of sockeye salmon past the Chilkoot
River weir, 1982 . . . . . . . . . . v o v v i e e e e e e e 12
5. Age and sex composition of sockeye salmon sampled at Chiltkoot River
weir, by date, 1982 . . . . . . . i . .« . i v i i i e e e e ... 15
6. Age and sex composition of sockeye salmon sampled at Chilkat River
by date, 1982 . . . . . . . . i e e e e e e e e e e e e e e .. 1B
7. Age composition of sockeye salmon in the escapement to Chilkat and
Chilkoot Lakes, by period, 1982 . . . . . . . . . .. .. ... . 18
8. Age and sex composition of sockeye salmon sampled from the commer-
cial catch in Lynn Canal (District 15), by period, 1982 . . . . . 19
9. Mean values and standard deviations of scale pattern variables . . 22

10. Jackknifed classification accuracy of sequential 1inear discri-
minant functions . . . . . . . . . . . . e e e e e e e e e . 28

11. Age class specific stock composition estimates and 90% confidence
coefficients calculated from scale pattern analysis of age 1.3
sockeye salmon in the Lynn Canal (District 15) commercial fish-
ery, by period, 1982 . . . . . . . . . . . . i e v e e e e 25

12. Stock composition estimates of sockeye salmon catches in Lynn
Canal (District 15) by age class and period, 1982, expanded from
age 1.3 scale pattern analysis . . . « « v v ¢« v + « v ¢ v v o o 26

13. Catch, escapement, and total return of sockeye salmon to Lynn
Canal (District 15) by age class and system, 1982 . . . . . . . . 29

-



ABSTRACT

Linear discriminant function analysis of scale patterns of age 1.3 sockeye
salmon (oncorhynchus nerka) and age composition data obtained from the escape-
ments and commercial catches in Lynn Canal (District 15), Southeastern Alaska
provided the basis for apportioning the catch into its component runs of Chi-
kat and Chilkoot Lakes. The total return of sockeye salmon to Lynn Canal in
1982 was 456,722 of which 273,528 were harvested and 183,194 escaped to spawn.
The return of sockeye salmon of Chilkat Lake origin was 204,383 of which
124,162 (60.8%) were harvested and 80,221 escaped to spawn. The return of
sockeye salmon of Chilkoot Lake origin was 252,339 of which 149,366 (59.2%)
were harvested and 102,973 escaped to spawn.
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INTRODUCTION

The District 15 drift gillnet fishery operates in those waters of Lynn Canal,
Southeastern Alaska north of Little Island (Figure 1). While all five species
of Pacific salmon (oncorhynchus sp.) are harvested, the fleet targets on sock-
eye salmon (0. nerka) from June through late August. During the period 1970
to 1981 the fishery harvested between 18,388 and 193,701 sockeye salmon each
year. The average annual harvest for this same period was 111,184. Sockeye
salmon harvested in Lynn Canal originate from the Chilkoot Lake and Chilkat
Lake systems. The geography of Lynn Canal coupled with similar migratory
timing of these two runs results in a mixed stock fishery.

Estimation of the numbers of fish harvested by run is essential to sound manage-
ment. Catch apportionment of the run coupled with escapement counts provide
estimates of total return by brood year. Total return estimates can subsequently
be used to model spawner-recruit relationships, to estimate optimum escapement
requirements, and to forecast run sijze.

The purpose of this report is to provide estimates of the catch, escapement,

and total return by age class for the sockeye salmon returning to the Chilkat

and Chilkoot Lake systems in 1982. Previous studies demonstrated the feasibility
of identifying Chilkat and Chilkoot sockeye salmon using scale patterns of the
freshwater zone (Bergander 1974; Marshall et al. 1982). We used a combination

of Tinear discriminant analysis of scale patterns and age composition data to
estimate the contribution of each run to the catch.

METHODS

Numbers of Fish

Catch statistics reported in this paper were obtained from preliminary data on
the harvest of sockeye salmon in District 15 as of February 1983. Estimates of
the escapement to each river were obtained by visually counting the number of
fish through weirs. The Chilkat River weir operated from 25 June through 8
October. The Chilkoot River weir operated from 3 June through 16 September.

Age Composition

Examination of scale samples provide age information of fish in the catch and
escapement. Samples were collected on the ieft side of the fish approximately
two rows above the Tateral line and on the diagonal row downward from the post-
erior insertion of the dorsal fin. Scales were mounted on gum cards and impres-
sions were made in cellulose acetate (Clutter and Whitesel 1956). Ages were
recorded in European® notation.

1 European formula: Numerals preceding the decimal refer to the number of

freshwater annuli, numerals following the decimal are the number of marine
annuli. Total age is the sum of these two numbers plus 1.
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Figure 1. Map of Lynn Canal with inset of Southeastern Alaska.
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Scale samples were collected from the commercial catch for each fishing period
from 13 June through 14 September and age composition was estimated for each of
those periods. Catches made after this date were small and did not justify the
cost of sampling. We assigned the same age composition to catches made after
14 September as was computed for the period 12 September - 14 September.

Scale samples were collected from fish captured at the Chilkat and Chilkoot River
weirs by dipnetting and by use of fyke traps positioned on the upstream side of
the weirs. A beach seine was also used to capture adults at the Chilkat weir
site. Age composition data collected on a daily basis was pooled with two objec-
tives in mind. First, a minimum sample of approximately 550 was desired and
second we hoped to split the available samples into at least three time periods.
Sufficient samples were available from both escapements to accomplish these
objectives.

Stock Identification

Estimates of the contribution of the Chilkat and Chilkoot River runs to the
commercial catch were made using Tinear discriminant function analysis of scale
patterns and age composition data. Because of the dominance of age 1.3 fish in
the Chilkoot River stock, we Timited our scale pattern analysis estimates to
this age class.

Scale Measurements:

Scale impressions were magnified to 100 power and projected onto a digitizing
tablet using equipment similar to that described by Ryan and Christie (1976).
Data was recorded onto computer diskettes from the digitizer tablet under the
control of a FORTRAN program executing on a microcomputer. Measurements were
taken along an axis approximately 20 degrees off the primary scale axis; this
axis is approximately perpendicular to the sculptured field. We measured the
distance between each circulus in each of three scale pattern zones. The zones
were: (1) scale focus to the outside edge of the freshwater annulus; (2) out-
side edge of the freshwater annulus to the last circulus of plus growth; and
(3) the last circulus of the plus growth zone to the outer edge of the first
ocean annulus (Figure 2). A set of 11 variables was then computed for each of
these three zones (Table 1).

Analytical Procedures:

Linear discriminant function analysis (Fisher 1936; Dixon and Brown 1979) of
scale pattern data was used to identify the origin of sockeye salmon harvested
in the fishery. We constructed the discriminant function with scale pattern
data collected from fish in the escapements to each of the respective river's

in previous years because of our need to determine the origins of fish harvested
on an in-season basis and because of the long delay between the fishery and the
availability of escapement samples from Chilkat River fish. We evaluated this
procedure with samples collected from the current year when the samples became
available. Because there was no significant difference we did not reclassify
the fishery samples with a year specific model.



Figure 2. Photograph of a sockeye salmon scale showing the three zones
measured.



Table 1. Variables computed from scale patterns for inclusion in the linear
discriminant function analysis.

Varjable Name Description

NC(i)? Number of circuli in zone (i).

ID(i) Measured size of zone (1).

TWO(1) Distance from the beginning of zone i to the second
circulus of zone (i).

FOUR(1) Distance from the beginning of zone i to the fourth
circulus of zone (i).

SIX(1) Distance from the beginning of zone i to the sixth
circulus of zone (i).

EIGHT(i) Distance from the beginning of zone i to the eighth
circulus of zone (i).

MIN(i) Distance between the two closest circuli in zone (i).

MAX (1) The maximum distance between two contiguous circuli

in zone (i).

LMIN(1) The distance from the beginning of the zone (i) to
the first circulus of variable MIN(j) in zone (i).

LMAX (1) The distance from the beginning of zone (i) to the
first circulus of variable MAX(i) in zone (i).

NCH(1) The number of circuli in the first half of zone (i).

1 Where i =1, 2, 3.



Selection of a subset of the 33 characters for inclusion in the discriminant
model was made by offering all variables to the stepwise procedure described
by Dixon and Brown (1979) with an F level for inclusion set at 4.0. We then
compared the accuracy of the models generated at each step in the analysis and
when inclusion of additional variables failed to produce increased accuracy we
ighored their use in subsequent analysis.

Estimates of the proportion of age 1.3 fish originating from the Chilkat and
Chilkoot Rivers was made by classifying scale pattern data obtained from a
sample of the commercial catch during each fishing period. Point estimates
were corrected for misclassification error rates using the procedure of Cook
and Lord (1978). The variance and 90% confidence intervals for these estimates
was computed using the procedures of Pella and Robertson (1979).

Estimates of the proportion of other age classes in the fishery originating from
the two rivers was made using the age 1.3 estimates and the ratio of age 1.3
fish in the escapements to the other age classes using the formula:

(€i1.3) (Ei3/Ei1.3)
2
2 €Ci1.3) Bi3/Ei1.3)

Sij =

Where: éij = Estimated proportion of stock i in the harvest
of age j.

611,3 = Estimated proportion of stock i in the harvest
of age 1.3 fish.

ﬁij = Estimated proportion of age j fish in stock i's
escapement.

Eil.3 = Estimated proportion of age 1.3 fish in stock i's
escapement.

RESULTS

Numbers of Fish

The total harvest of sockeye salmon in the Lynn Canal (District 15) area was
273,528 (Table 2). The harvest occurred over a 19-week period beginning 13 June
and lasting through 18 October. The harvest peaked during the period 25 July to
13 August. Management strategies to selectively harvest or protect stocks of
sockeye, pink (0. gorbuscha), chum (0. keta), or coho (0. kisutch) salmon pro-
duced considerable weekly variation in the time, areas, and gear permitted.
These regulatory measures are summarized as footnotes to Table 2.
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Table 2. Harvest of sockeye salmon in Lynn Canal (District 15) by period,

1982.
Statistical Hours Boats

Section week Period (H) (B) Catch

15-A ! 25 6/13 - 14 24 57 2,730
15-A 1 26 6/20 - 23 72 58 6,181
15-A 2 27 6/27 - 30 72 62 8,023
15-A 2 28 7/ 4 - 7 60 3 44 8,399
15-A 4 29 7/11 - 13 48 50 8,386
15-A * 30 7/18 - 20 48 64 12,622
15-A ° 31 7/25 - 28 72 98 47,954
15-A © 32 8/ 1 - 3 48 183 55,736
15-A 7 33 8/ 8 - 13 108 ’ 160 52,184
15-AB & C © 34 8/16 - 20 96 160 30,667
15-A & C ° 35 8/22 - 27 120 ° 140 24,512
15-A & C 19 36 8/29 - 31 48 120 11,429
15-A & C 12 37 9/ 5 - 7 48 125 2,374
15-A & C 12 38 9/12 - 14 48 125 1,443
15-A & C 12 39 9/19 - 21 48 155 688
15-A & C ** 40 9/26 - 28 48 135 124
15-A & C 19 41 10/4 - 6 48 152 54
15-A & ¢ 13 42 10/10 - 12 48 101 13
15-A & C 10 43 10/17 =18 24 79 9

1 Section 15-A open in the waters of Chilkoot Iniet north of the latitude
of the Katzehin Flats buoy and in the waters of Lynn Canal south of the
latitude of the southernmost tip of Talsani Island and east of a line
from the southernmost tip of Talsani Island to Eldred Rock light and
north of the Tatitude of Eldred Rock 1ight.

2 Chilkoot Inlet open north at 59°10'00" N. Tatitude.
3 Fishing period restricted to daylight hours (4 a.m. through 11:59 p.m.)

*  Section 15-A open only in the waters of Chilkoot Inlet north of 59°10'00"
N. Tatitude and in the waters of Lynn Canal south of the latitude of the
southernmost tip of Talsani Island.

Chilkoot Inlet northeast of a line from a point on the eastern shore of
Lynn Canal at the Tatitude of the Katzehin Flats buoy to Indian Rock 1ight
to Taiya Point was closed. Lutak Inlet fishing boundary extended to Chil-
koot River mouth for the final 12 hours.
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Table 2. Harvest of sockeye salmon in Lynn Canal (District 15) by period,

10

11

12

13

1982 (continued).

Section 15-A fishing boundaries identical to previous period except
northern Lutak Inlet boundary returned to standard boundary of 59° 18'
48" N. latitude, 135°31'36" W. longitude.

Section 15-A open 48 hours, except Chilkoot Inlet and Lutak Inlet north
of 59°10'00" N. latitude open through 8/13 at 11:59 a.m. and limited to
daylight hours (4 a.m. through 11:59 p.m.). Chilkat Inlet and Lynn Canal
waters west and north of a Tine from the southernmost tip of Seduction
Point to the southernmost tip of Talsani Island to the western shore of
Lynn Canal at the Tatitude of the southernmost tip of Talsani Island was
closed (Total = 108 hours).

Sections 15-B and 15-C open for 48 hours. Section 15-A open for 96 hours
in the waters of Lynn Canal south of the latitude of the southernmost tip
of Talsani Island and in the waters of Chilkoot Inlet and Lutak Inlet north
of 59°10'00" N. Tatitude.

Chilkat Inlet north of the latitude of Glacier Point was closed. Section
15-C open for 48 hours. Section 15-A open for 72 hours, but extended for
an additional 48 hours in the portion of Section 15-A north of 59°10'00"
N. Tatitude. (Total = 120 hours).

Chilkat Inlet north of the latitude of the northernmost tip of Kochu Island
was closed.

Chilkat Inlet north\of a line from the Glacier Point marker to the western-
most tip of Twin Coves was closed.

Section 15-C open only south of the latitude of Bridget Point. Chilkat
Inlet north of a line from the Glacier Point marker to the westernmost
tip of Twin Coves was closed.

Sections 15-A and 15-C open for 48 hours.



The estimated escapement of sockeye salmon to Chilkat Lake was 80,221 fish
(Table 3). The weir was installed on 3 June and the first fish counted on

25 June, counting continued through 7 October. Counts were generally Tow

and sporadic during the months of June, July, and August. Approximately 75%
of the run occurred during September. Very Tow counts from 7 to 11 September
probably resulted from flooding silt laden water from Tsirku River backing

up into the Chilkat River slough.

The estimated escapement into Chilkoot Lake was 102,973 fish (Table 4).

Counts were fairly Tow from 3 June to 14 June. An early surge Tasting from

15 June to 29 June resulted in 23,156 fish, or 22.5% of the escapement. Counts
of only several hundred per day prevailed until mid July. From mid June through
mid August daily counts were in the 1000-4000 range. Two modes were evident in
the escapement counts, the first being strongly defined at 18 June and the
second weakly defined mode occurring the last week of July.

The mean aerial dates of the Chilkoot River and Chilkat River escapements were
198.8 (18 July) and 255.5 (13 September), respectively (Figure 3). The vari-
ance of the escapement counts shows that the Chilkoot River escapement was more
protracted than the escapement into the Chilkat River (504.8 vs 417.9).

Age Composition

This section summarizes the sockeye salmon age composition for those fish com-
mercially caught and those in the escapements. Significant differences are
evident in the escapement age composition data which by itself provides insight
into the stock composition of the catch.

Escapement:

The Chilkoot River data was divided into three time periods and differences are
evident between these periods (Table 5). Age 1.3 fish dominated the escapement.
The percent of age 1.3 fish in the samples decreased in each of these time per-
iods from 92.5% early to 68.5% late in the run. The percent of age 1.2 fish
increased in samples collected during the season from 5.5% to 29.7%. Fish of
other age classes were rare. Samples collected during the period 11 June through
18 July indicate the presence of slightly more males (54.5%). During the period
from 19 July through 30 July females were slightly more abundant (55.0%). Dur-
ing the last sampling period from 31 July through 8 September each sex was
approximately equally represented in samples.

sition of the Chilkat River sockeye salmon escapement was diverse
{¥§b?ge6§?mnge 2.2 fish increased from 32.6% to 54.2% of the samples during
the season. Age 2.3 fish increased from 27.8% to 39.1% of the sample between
the first and second periods and no significant change was evident betwgen the
second and third periods. The percent of age 1.3 fish_decreased_dramat1ca11y
between the first (32.6%) and second (1.7%) sample periods and did not change
between the second and third periods. Age 1.2 fish accounted for a small pgr-
cent of samples collected, and in all three periods ranged from 0.8% to 5.0%.
Sex composition of the samples indicates that both sexes were represented
approximately equally in each period.



Daily and cumulative escapement of sockeye salmon past the Chilkat

River weir, 1982.

Table 3.
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t of sockeye saimon past the Chilkat

Daily and cumulative escapemen
River weir, 1982 (continued).
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Daily and cumulative escapement of sockeye salmon past the Chilkoot

River weir, 1982.

Table 4.

PROPORTION
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ye salmon past the Chilkoot

Daily and cumulative escapement of socke

River weir, 1982 (continued).
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CUMULATIVE ESCAPEMENT IN PROPORTIONS
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Cumulative daily escapement of sockeye salmon through the Chilkoot and Chilkat River weirs,
1982.

Figure 3.
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Estimates of the total number of sockeye salmon of each age class in the escape-
ments to the Chilkoot and Chilkat Rivers was made by applying period age compo-
sition data to the number of fish passing the weir during those time periods

and summing the estimates across the time periods. The escapement of sockeye
salmon to the Chilkat River (Table 7) was dominated by age 2.2 (47.9%) and age
2.3 (35.5%) fish. Age classes 1.3 and 1.2 accounted for 9.7% and 2.0% of the
total, respectively. Similar data for the Chilkoot River fish (Table 7) indi-
cate that approximately 81,037 fish (78.7%) were age 1.3 and that 19,525 (19.0%)
were age 1.2. Only 2.4% of the escapement was composed of other age classes.

Catch:

The harvest was composed mostly of age 1.3 fish (56.6%) followed by age 2.3

fish (25.9%), age 2.2 (11.4%), age 1.2 (4.9%), and 1.2% other age classes

(Table 8). Early in the run, age 1.3 fish predominated in the catch and
accounted for 74.0% to 94.4% of the harvest (Figure 4). The percent of age

1.3 fish fell to 56.9% in the catch of 1-3 August and continued to drop, reach-
ing 9.6% of the catch of 29-31 August and remained low through the remainder of
the season. The percent of age 2.3 fish in the catch showed a trend opposite

of that exhibited by age 1.3 fish. Initially, age 2.3 fish accounted for 1.9%
of the catch. The relative abundance of this age class steadily increased after
28 July to 57.9% during the period 29-31 August and remained high thereafter.
Age 2.2 fish exhibited a pattern similar to that age 2.3 with initial Tow counts
(0.8% to 4.3%), a rise to a high of 30.9% in the period 29-31 August, and remain-
ing at similar levels. Age 1.2 fish were very scarce in all catches, their con-
tribution ranged from 0.8 to 7.1%. Females were slightly more abundant than
males in the catch (52.5% vs 47.5%) and this trend was evident within each prin-
cipal age class except age 1.2 where males (72.1%) were more prevalent than
females (27.9%).

Stock Identification

In this section we summarize the data pertinent to estimating stock composition
of the commercial catch. Estimates of classification accuracy and confidence
intervals for the age class specific estimates are of special concern because
they establish the power of the analysis.

Summary Statistics for Scale Measurements:

The mean values and standard deviations of the scale variables computed for
Chilkat and Chilkoot Lake sockeye salmon taken in previous years and used in
the analysis are summarized in Table 9. The most obvious difference in these
measurements is that Chilkat Lake fish show considerably more growth in their
first freshwater year than do Chilkoot Lake fish (i.e., ID1 and NC1).

Variable Selection:
Frequency plots of the scale measurement variables showed that 8 of the 33
variables were not normally distributed and we excluded them from subsequent

analysis. The eight variables were SIX1, EIGHT1, LMAX1, FOUR2, SIX2, EIGHTZ,
LMINZ, and LMIN3.

-17-
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Table 7. Age composition of sockeye salmon in the escapement to Chilkat and Chilkoot Lakes, by period, 1982.

. Sample Age Class
System Period Size 2.2 . 2.3 Other Total
CHILKAT 06/25-09/04 582 Number 1,031 6,755 6,155 5,759 39) 20,691
/ / Percent 570 5278 1278 5778 1.9 16020
09/05-09/16 516 Number 189 12,675 426 9,554 1,561 24,404
Percent 0.8 81.3 1.7 1971 5.4 160.0
09/17-10/07 517 Number 408 19,024 611 13,181 1,902 35,126
Percent 1.2 £4.2 1.9 57.5 5.4 16070
Total 1,615 Number 1,628 38,453 7,792 28,494 3,854 4 80,221
Percent 2.0 §7°9 9.7 55,5 4.8 160.0
CHILKOOT 06/03-07/18 560 Number 1,830 0 30,583 354 295 33,063
Percent 5.5 0.0 §2.5 1.1 0.9 160.0
07/19-07/30 556 Number 7,471 383 26,884 383 383 35,505
Percent 31.0 i.1 45,7 1.1 i.1 180.0
07/31-09/16 562 Number 10,224 122 23,569 184 306 34,405
Percent 35,7 0.4 §8.5 0.5 0.9 10.0
Total 1,678 Number 19,525 506 81,037 921 984 o 102,973
Percent {90 0.5 487 0.9 i.0 160.0

The estimated abundance by age class in the "other" category for Chilkat Lake run is: age 0.3, 0.8%;
age 1.1, 8.3%; age 2.1, 59.0%; age 3.2, 29.9%; age 3.3, 2.0%.

2 The estimated abundance by age class in the "other" category for Chilkoot Lake run is: age 0.3, 12.0%;
age 1.4, 88.0%.
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Table 8. Age and sex composition of sockeye salmon sampled from the commercial catch in Lynn Canal (District
15), by period, 1982.
1.2 2.2 1.3 2.3 OTHER TOTAL
MALE FEMALE TOTAL MALE FEMALE TOTAL MALE FEMALE TOTAL MALE FEMALE TOTAL MALE FEMALE TOTAL MALE FEMALE TOTAL
06/13-06/14 N=( 320)

MBERS 25 25 25 25 1,161 1,417 2,577 17 35 52 15 17 52 1,237 1,493 2,730
PERCENT 100.0 0.9 100.0 0.9 §5.0 8. 63.4 333 66.7 1.9 66.7 33.3 1.6 4573 81 1bolo
06/20-06/23 N=( 321)
mﬁms 59 40 99 20 117 2,443 2,885 5,328 23 268 519 39 78 117 2,870 3,311 6,18}
PERCENT 60.0 40.0 1.6 83.3 167 1.9 ‘A58 P42 462 44 5.6 8.4 333 66.7 1.9 ‘4.2 836 160.0
%85%%536/30 N=( 333) 361 24 385 120 44 65 3,229 3,663 6,89 217 193 409 ag 24 72 3,975 4,048 8,023
PERCENT 938 6.3 48 455 sie 0 86,9 531 4509 529 47 5.1 66.7 33.3 0.5 “49.5 f0.5 1600
07/04-07/07 N=( 328)

MBERS 35 103 462 76 101 176 3,023 4,175 7,1% 231 282 512 50 50 3,688 4,711 8,399

77.8  22.2 5.5 42,9 57.1 1 20 4, 5.7 45,0 55.0 6.1 100.0 076 “43.9 6.1 100.0
ga/11—07/13 N=( 334)

VBERS 45 101 553 201 PL 3,489 3,790 7,27 7 176 252 50 50 101 4,269 4,117 8,386
PERCENT 81.8 18.2 6.6 100.0 2. 7.9 %271 'd6.8  30.0 70.0 3.0 50,0 50.0 1.2 4.5 ds.1 1d0.
9‘7/18-07/20 N=( 369)

MBERS 648 34 682 3 67 101 5,033 5,923 10,956 307 375 682 67 135 202 6,088 6,534 12,622
PERCENT 95.0 5.0 5.4 333 66.7 0.8 4500 521 e, 45,0 55,0 5.4 33.3 66.7 1.6 8.2 518 1600
gﬂﬁ§%§g7/28 M0 330) a5 1,090 3,405 1,512 550 2,062 14,934 20,552 35,486 3,299 2,887 6,186 272 543 815 22,333 25,621 47,954
PERCENT 88,0 32,0 "7 33 2% a8 TR TEN 4.0 8373 “R6.r 129 333 66.7 1.7 78806 T3 6o
08/01-08/03 N={ 434)
rlﬁéfas 2,328 905 3,233 2,436 2,692 5,128 12,583 19,131 31,714 7,823 6,669 14,491 650 520 1,170 25,819 29,917 55,736
PERCENT 12,0 .0 58 “d75 625 9.2 497 &0.3 T he9 540 6. %. 55.6  44.4 2.1 6.3 “T53.7 Tibol
gﬁ%&ige/IB w=(41h) 1,566 783 2,348 2,985 5,417 402 11,203 11,758 22,961 7,857 10,512 18,369 104 104 23,714 28,470 52,184
PERCENT ¢6.7 233 '35 455 Téa. {f6.1 Mg 812 Tl izs AT 5 100.0 0.2 454 Tda.6 160.0
% 1g§gS/zo (4D 051 421 1,472 2,225 2,712 937 6,675 8,413 15,088 4,380 4,78 9,108 6 61 14,393 16,274 30,667
PERCENT 414 2876 4.8 4501 548 g.1  44.2 %5, f9.2 8.1 819 597 100.0 0.2 ~ 8.9 " 531 “1bo.o
) 2%528/27 M= 527) 471 141 613 2,279 2,697 97¢ 4,142 3,677 7,819 5,301 5,533 10,834 225 45 270 12,418 12,094 24,512
PERCENT 76.9 23.1 2.5 858 ‘832 . 830 4. i1. 3.5 51 &4 83,3 16.7 1.1 “780.7 493 “160.0
08/29-08/31 N=( 353)

Nuﬁazas 30 61 91 1,912 1,620 532 387 710 1,097 3,536 3,082 6,617 3 61 91 5,896 5,533 11,429
PERCENT 33,3 66.7 0.8 521 “i50 TS009 35,3 64.7 9.6 534 ds. 7.9 333 66.7 0.8 516 4.1 100.0

-Continued-
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Table 8.

Age and sex composition of sockeye salmon sampled from the commercial catch in Lynn Canal
15), by period, 1982 (continued).

1.3

TOTAL

MALE FEMALE

09/05-09/07 N=( 285
blﬁ;BEIUS / ( )

PERCENT

09/12-09/14 N=( 471)
ERS

PERCENT
09/19-09/21
W§BH?S 4
PERCENT
09/26-09/28
NJ{BERS /
PERCENT

10/04-10/06
NJ(BER% 4
PERCENT

10/10-10/12
NJ{BFRS /
PERCENT
10/17-10/17
NUMBERS
PERCENT

TOTAL
NUMBERS
PERCENT

3,751 13,486
57,8 4.9

A%

382
26.

)

it

26.5
33
26.5
14
26.5
3
26.5

2z
26.5

733

34
47.8

16
47.8
3
47.8

1
47.8

0
47.8

31,173 68,469 86,48]
11.3 4.2 558

337
35.0

161
35.0

29
35.0

13
35.0

(District

3,159 129,566143,962
1.2 7870 5206
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Figure 4. The percent of period catch samples composed of the principal age classes, Lynn Canal, 1982.



Table 9.

Mean values and standard deviations of scale pattern variables.

Variable Chilkoot Chilkat
Mean  Standard Deviatiocn Mean  Standard Deviation

WOl 27.46 5.14 43 .06 7.33
FOURL 40,25 8.27 67.91 8.51
MAX1 15.90 4,52 29.54 5.83
MIN1 5.14 1.10 5.79 1.28
LMINL 3.75 1.57 10.68 2.66
.NC1 5.96 1.60 13.10 2.21
D1 54.56 13.44 149,02 24,00
NCH1 1.52 0.94 4,12 1.11
W02 19.06 3.19 19.24 8.38
MAX2 12.61 2.01 13.33 2.92
MIN2 7.81 1.49 8.98 2.05
LMAX2 3.28 1.88 2.45 1.55
NC2 5.20 1.78 3,75 2.58
D2 53.07 20 .42 42,15 36.02
NCH2 2.25 1.00 1.42 1.25
TWO3 26,59 4,26 28.31 5.19
FOUR3 55.60 7.30 58.48 8.42
SIX3 86.61 9.29 89.58 11.53
EIGHT3 118.27 11.36 121.71 14.62
MAX3 21.50 2.66 21.52 2.86
MIN3 8.71 1.54 8.13 1.56
LMAX3 10.93 5.14 8.97 5.01
NC3 26.69 3.54 26,22 3.55
ID3 385.36 49,24 380,02 48 .56
MNCH3 12.08 1.66 11.84 2.99

-2



The variables selected by the stepwise procedure and their order of selection
was ID1, FOUR1, LMIN1, TWO3, and MIN1. Comparison of the accuracy of models
which included only the first variable selected, the first two selected, and
so forth (Table 10) showed that no increase in accuracy was obtained after the
first variable (ID1) was entered into the model and we, therefore, limited the
model to use this variable exclusively. Limiting the variables used to ID]
resulted in reduced time required to digitize each scale and significantly
decreased the time required to provide stock composition estimates during the
fishing season.

The jackknifed classification accuracy of 99.1% for a model with a single vari-
able is extremely high and contributed significantly to the narrow confidence
intervals of subsequent age class specific stock composition estimates.

Age Class Specific Stock Composition Estimates:

The age class specific stock composition estimates based on scale pattern analysis
of age 1.3 sockeye salmon sampled from the commercial catch (Table 11) indicates
that among age 1.3 fish the Chilkoot Lake fish were more abundant than Chilkat
Lake fish throughout the entire run. One must, however, consider the contribu-
tion of other age classes to obtain a complete picture of the abundance trends,
these data are summarized in the following section.

Catch apportionment:

The harvest of 273,528 sockeye salmon was comprised of 149,366 Chilkoot Lake
fish and 124,162 Chilkat Lake fish {Table 12). The weekly catches for each

run are shown in Figure 5. Fish of both runs were caught in each fishing period
during the 16 week season. Chilkoot River run fish predominated the catches
during the period 13 June through 20 August, after this date, catches were
composed mostly of Chilkat River fish. The catches of Chilkat River fish were
slight during the first 6 fishing periods. Beginning with the fishing period

of 25 July, catches of Chilkat River fish increased sharply and remained high
for 6 weeks. Catches of Chilkat River fish fell off sharply during September.
Catches of Chilkoot River fish increased during each successive weekly period
reaching a peak during the Tast week of July. Catches of Chilkoot River fish
remained high but exhibited a decreasing trend during the next four fishing per-
jods. During the last five weekly fishing periods, the incidence of Chilkoot
River fish was slight.

Run Summary :

The total return of sockeye salmon to Chilkoot Lake origin was 252,339 of which
149,366 were caught and 102,973 to spawn (Table 13). The exploitation rate for
this run was 0.59. Age composition data shows that the exploitation rate was
relatively constant between age classes except for age 1.2 fish which experi-
enced a significantly lower exploitation rate of 0.36.

The total return of sockeye salmon of Chilkat Lake origin was 204,383 of which
124,162 were harvested and 80,221 escaped to spawn (Table 13). The exploitation
rate for this run was 0.61. Exploitation rates between two-ocean and three-
ocean fish varied considerably, the rates by age class were: age 1.2, 0.49;

age 2.2, 0.42; age 1.3, 0.74; and age 2.3, 0.68.
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Table 10. Jackknifed classification accuracy of sequential linear discriminant

functions.
Percent Percent
. Overall Chilkoot Chilkat
Step Variable Clagsification Correctly Correctly
Entered Accuracy Classified Classified
1 ID1 99.1 100.0 98.2
2 FOUR1 99.1] 100.0 98,2
3 LMINL 99.1 100.0 98,2
4 03 99,1 100.0 98,2
5 MIN1 99.1 igo0.0 98.2

o v e . 2 o o T o S D S € O W R GO S T R T O Y o T T e (D O W S . W £ T ) . O N T M O e

Y



Table 11. Age class specific stock composition estimates and 90% confidence
coefficients calculated from scale pattern analysis of age 1.3
sockeye salmon in the Lynn Canal (District 15) commercial fishery,
by period, 1982.

Stat

Week Chilkoot Chilkat
25 0.770 + 0.071 0.230 + 0.071
26 0.698 + 0,077 0.302 + 0.077
27 0.575 + 0.083 0.425 + 0.083
28 0.678 + 0.079 0.322 + 0.079
29 0.708 + 0.077 0.292 + 0.077
30 0.923 + 0.046 0.G77 + 0.046
31 0.903 + 0.051 0.097 + 0.051
32 0.831 + 0.063 0.169 + 0.063
33 0.862 + 0.059 0.138 + 0.059
34 0.995 + 0,018 0.005 + 0.018
35 0.975 + 0.029 0.025 + 0.029
36 0.695 + 0.135 0.305 + 0.135
37 0.885 + 0.076 0.115 + 0.076
38 0.586 + 0.177 0.414 + 0.177
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Table 12. Stock composition estimates of sockeye salmon catches in Lynn Canal (District 15) by age class
and period, 1982, expanded from age 1.3 scale pattern analysis.

1.2 2.2 1.3 2.3 Other Total
Period System 3 Number % Number % Number % Number % Number $ Number
6/13-6/14 Chilkoot  79.4 20 0.0 Y 77.0 1,983 i.0 1 7.5 4 73.6 2,008
Chilkat 20.6 5 100.0 25 23.0 593 99.0 51 92.5 48 26.4 722
Total 100.0 25 100.0 25 100.0 2,576 100.0 52 100,0 52 100.0 2,730
6/20-6/23 Chilkoot 72.7 72 0.0 0 69.8 3,720 0.7 4 5.3 6 61.5 3,802
Chilkat 27.3 27 100.0 117 30.2 1,609 99.3 515 94.7 111 38.5 2,379
Total 100.0 99 100.0 117 100.0 5,239 100.0 519 100.0 117 100.0 6,181
6/271-6/30 Chilkoot  60.9 235 0.0 0 57.5 3,963 0.4 2 3.2 2 52.4 4,202
Chilkat 39.1 150 100.0 265 42.5 2,929 99.6 407 96.8 70 47.6 3,821
Total 106.0 385 100.0 265 100.0 6,892 100.0 409 100.0C 72 100.0 8,023
7/04-7/07 Chilkoot 70.8 327 0.0 0 67.8 4,881 0.6 3 4.9 2 62.1 5,213
Chilkat 29.2 135 100.0 176 32.2 2,318 95.4 509 95.1 48 37.9 3,186
Total 100.0 462 100.0 176 160.0 7,199 100.0 512 100.0 50 100.0 8,399
7/11-7/13 Chilkoot  73.7 407 0.3 1 70.8 5,153 0.7 2 5.6 6 66.4 5,569
Chilkat 26.3 146 99,7 200 29,2 2,126 99.3 250 94.4 95 33.6 2,817
Total 100.0 553 100.0 201 100.0 7,279 100.0 252 100.0 101 100.0 8,286
7/18-7/2% Chilkoot 93.2 636 1.4 1 92.,3. 10,111 3.5 24 22,5 45 85.7 10,817
Chilkat 6.8 46 9.6 100 7.7 844 96.5 658 77.5 157 14.3 1,805
Total 100.0 682 100.0 101 100.0 10,955 100.0 682 100.0 202 100.0 12,622
7/25~7/28 Chilkoot 91,5 3,115 1.1 22 90.3 32,044 2.7 168 18.4 150 74.0 35,500
Chilkat 8.5 290 98.9 2,039 9.7 3,442 97.3 6,018 81,6 665 26.0 12,454
Total 106.0 3,405 100.0 2,062 160.0 35,486 100.0 6,186 100.0 815 100.0 47,954
8/01-8/03 Chilkoot 85.0 2,78 0.6 30 83.1 26,353 1.4 211 10.6 125 52.9 29,467
Chilkat 15.0 485 99.4 5,098 16.9 5,360 9.6 14,280 89.4 1,045 47.1 26,268
Total 100.0 3,233 100.0 5,128 100.0 31,714 100.0 14,491 100.0 1,170  100.0 55,735
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Table 12. Stock cqmposition estimates of sockeye salmon catches in Lynn Canal (District 15) by age class
and period, 1982, expanded from age 1.3 scale pattern analysis (continued).

1.2 2.2 1.3 2.3 Other Total
Period System % Number % Number % Number % Number % Number % Number
8/08-8/13 Chilkoot 87.8 2,062 0.8 63 86.2 19,792 1.8 339 13.2 14 42.7 22,270
Chilkat 12.2 286 99,2 8,339 13.8 3,169 98.2 18,030 86.8 30 57.3 29,914
Total 100.0 2,348 100.0 8,402 100.0 22,961 100.0 18,369 100.0 104 100.0 52,184
8/16-8/20 Chilkoot 99.6 1,466 10.8 533 99.5 15,014 24.6 2,242 82.8 51 63.0 19,306
Chilkat 0.4 6 89.2 4,404 0.5 75 75.4 6,866 17.2 10 37.0 11,361
Total 100.0 1,472 100.0 4,937 100.0 15,089 100.0 9,108 100,0 61 100.0 30,367
8/22-8/27 Chilkoot 97.9 600 4.5 225 97.5 7,624 10.5 1,137 48.6 131 39.6 9,717
Chilkat 2.2 13 95,5 4,751 2.5 195 89.5 9,697 51.4 139 60.4 14,7%
Total 100.0 613 100.0 4,976 100.0 7.819 100.0 10,834 100.0 270  100.0 24,512
8/29-8/31 Chilkoot ~72.4 66 0.3 10 69.5 763 0.7 45 5.2 5 7.8 889
Chilkat 27.6 25 99.7 3,522 30.5 335 99.3 6,572 94.8 86 92,2 10,540
Total 100.0 91 100.0 3,532 100.0 1,098 100.0 6,617 100.0 91 100.0 11,429
9/05-9/07 Chilkoot 89.9 90 0.9 6 88.5 391 2.3 27 15.7 4 21.8 518
Chilkat 10.1 10 99.1 628 11.5 51 97.7 1,145 84.3 22 78.2 1,856
Total 100.0 100 100.0 634 100.0 442 100.0 1,172 100.0 26 100.0 2,374
9/12-9/14 Chilkoot 62.0 7 0.2 1 58.6 42 0.4 4 3.3 1 3.8 55
Chilkat 38.0 5 99.8 381 41.4 29 99.6 958 96.7 15 96.2 1,388
Total 100.0 12 100.0 382 100.0 71 100.0 962 100.0 16 100.0 1,443
9/19-9/21 Chilkoot 62.0 4 0.2 0 58.6 20 0.4 2 0.0 0 4.6 26
Chilkat 38.0 2 99.8 182 41.4 14 99.6 457  100.0 8 95.4 663
Total 100.0 6 100.0 182 100.0 34 100.0 459  100.0 8 100.0 689
9/26-10/17 Chilkoot 0.0 0 0.0 0 70.0 7 0.0 0 0.0 0 3.5 7
Chilkat 100.0 1 100.0 53 30.0 3 100.0 134  100.0 2 96.5 193
Total 100.0 1 100.0 53 100.0 10 100.0 134 100.0 2 100.0 200
Total Chilkoot 87.9 11,155 2.9 893 85.1 131,861 6.0 4,211 17.3 546 54.6 149,366
Chilkat 12.1 1,632 97.1 30,280 14.9 23,092 9.0 66,547 82.7 2,611 45.4 124,162
Total 100.0 13,486 100.0 31,173 100.0 154,951 100.0 70,759 100.0 3,159 100.6 273,528

The estimated abundance by age class in the "other" category for Chilkat Lake run is: age 3.2, 37.4%;
age 0.3, 28.1%; age 3.3, 32.9%; age 0.4, 1.6%.

The estimated abundance by age class in the "other" category for Chilkoot Lake run is: age 3.3, 33.9%;
age 0.4, 0.3%; age 1.4, 65.8%.
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Figure 5. The catch of Chilkoot and Chilkat Lake sockeye salmon in the Lynn Canal
drift gillnet fishery, by period, 1982.
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Table 13. Catch, escapement, and total return of sockeye salmon to Lynn Canal (District 15) by age class

and system, 1982.
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System 1.2 2,2 1.3 2.3 Other
Chilkoot Catch Numbers 11,855 893 131,861 4,211 546
Percent 7.9 0.6 88.3 2.8 0.4

Escapement Numbers 19,525 506 81,037 921 984

Percent 19.0 0.5 78 .7 0.9 1.0

Total Run Numbers 31,380 1,399 212,898 5,132 1,530

Percent 12.4 0.6 84.4 2.0 0.6

Chilkat Catch Number s 1,632 30,280 23,092 66,547 2,611
Percent 1.3 24.4 18.6 53.6 2.1

Escapement Numbers 1,628 38,453 7,792 28 ,494 3,854

Percent 2.0 47.9 9.7 35.5 4.8

Total Run Numbers 3,260 68,733 30,884 95,041 6,465

Percent 1.6 33.6 15.1 46.5 3.2

The estimated abundance by age class in the "other" category for Chilkat Lake run is:
age 2.1, 35.1%; age 3.2, 32.8%; age 0.3, 11.9%; age 3.3, 14.5%; age 0.4, 0.7%.

The estimated abundance by age class in the "other" category for Chilkoot Lake run is:
age 0.4, 0.1%; age 1.4, 82.6%. gory e run is:

149,366
100.0

102,973
100.0

1 252,339
100.0

124,162
100.0

80,221
100.0

2 204,383
100.0

age 1.1, 5.0%;

age 0.3, 17.3%;
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