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Visual interpretation of scale circuli patterns from three sockeye salmon Oncorhynchus nerka escapements 
provided the basis for estimating commercial catch contributions of three stocks in the Southeast Alaska 
commercial gillnet fishery in Lynn Canal (District 115). Circuli patterns in the freshwater growth zone 
provided the principal discriminatory characteristics. Chilkat Lake stocks exhibited the largest freshwater 
growth zone, Chilkoot Lake the smallest, and the stock to Berners Bay and the mainstern of the CMlkat 
River exhibited zones intermediate in size. The minimurn estimate of the total sockeye run to Lynn Canal 
in 1988 was 462,451 fish, sf which 351,551 (76%) were harvested and 110,900 escaped to spawn. The 
Chilkat Eake run contributed 104,066 fish, of which 76,473 (73%) were harvested and 27,593 escaped to 
spawn. Chilkoot Eake contributed 335,242 fish, of which 253,968 (76%) were harvested and 81,274 
escaped to spawn. The Berners BayIChilkat Mainstern stock contribution included a harvest sf 21,118 
fish in District 115; these stocks were enumerated only for peak single day escapement, not for total 
escapement. Peak single day escapement counts in the surveyed areas totaled 2,050 sockeye salmon. 
Mean length of Chilkat Lake fish was greater than fish from Chilkoot Lake of the same sex md age. The 
mean date of harvest of the three runs was 2 July for Berners BayIChilkat Mainstem, 31 July for Chilkoot 
Lake, and 5 August for Chilkat Lake. The mean date of escapement was 26 July for the Chilkoot run and 
31 August for Chilkat. Historical age composition data revealed that the Chilkoot Eake run was composed 
principally of age-1. fish and Chilkoot Lake run principally of age-2. fish. Chilkoot Lake has produced 
more fish per spawner than Chilkat Lake. 

KEY WORDS: Sockeye salmon, Oncorhynchus nerka, scale pattern analysis, stock contributions, 
Chilkoot Lake, Chilkat Lake, Lynn Canal, total run, escapement, exploitation rate, 
mean length, brood year returns. 



INTRODUCTION 

The population of sockeye salmon Oncorhynchus nerka which returns to Lynn Canal (District 115) each 
year is presently the largest that spawns in Southeast Alaska. From 1982 to 1988, catches in Lynn Canal 
have accounted for an average of 23% of the total sockeye salmon catch in Southeast Alaska including 
set net catches in the Yakutat area (ADF&G 1989). During that same period Lynn Canal catches 
represented 47% of the drift gillnet catch of sockeye salmon in the region. The Lynn Canal sockeye 
salmon population is intensively managed by the Alaska Department of Fish and Game (ADF&G) using 
a detailed information system (McPherson 1990). 

The Lynn Canal drift gillnet fishery operates in the waters of Southeast Alash north of Little Island 
(Figure 1). Although all five species of eastern Pacific salmon Qncarhynchus are harvested, the fleet 
targets on sockeye salmon from June through late August. Sockeye salmon harvested in Lynn Canal 
originate primarily from the Chilkoot Lake and Chilkat Lake drainages, but small spawning populations 
which use river habitats are found in several locations dong the mainstem of the CMlkat River and along 
three rivers in Berners Bay: the Berners, Lace, and Antler-Gilkey. 

Stockley (1950) first documented the obvious differences in freshwater scale patterns of adult sockeye 
salmon from Chilkoot Lake and Chilkat Lake. Bergander (1974) demonstrated the feasibility of 
identifying fish from the respective lakes using circuli counts and size of the freshwater zone in a 
dichotomous key. Bergander (1982) used this method to estimate inseason and postseason catch 
contributions of Chilkoot and Chilkat Lakes from 1975 to 1980. In 1981 the sample design was improved, 
and inseason and postseason stock contributions were estimated using linear discriminant function (LDF) 
analysis to discriminate linear scale measurements on a mainframe computer (Marshall et al. 1982). In 
1981 and 1982 (McPherson et al. 1983) scale measurements from the catch were classified using LDF to 
estimate stock contributions for age-1.3 fish. The ratio of age-1.3 fish to other age classes in the 
escapement of each lake was used to estimate the catch contributions of other age classes. McPherson 
and Marshall (1986) demonstrated, using the 1983 data, that visual classification of scale patterns could 
be used to accurately classify all age classes of Chilkoot Lake and Chilkat Lake fish. This method was 
simpler and faster, and the classification of d l  catch samples enabled the calculation of a variance estimate 
around the entire stock contribution. A third stock, composed of Berners Bay and Chilkat Mainstem, was 
added to the visual classification technique to analyze the 1985-87 data (McBherson 1987; McPherson and 
Jones 1987; McPherson 1989). 

Estimation of the numbers of fish harvested by stock is essential to sound management. Data of the stock 
contributions to catch and escapement provide estimates of total return by brood year, as well as rates of 
exploitation. Brood-year return data are needed to evaluate optimal escapement requirements and to 
forecast annual returns. Exploitation rates by stock and age class provide managers with additional 
information with which to adjust the time and loca~on of openings. The temporal distribution of catches 
by stock and age can be integrated with average timing data and historical cumulative time densities 
(Mundy 1979) to form the basis for inseason abundance forecasting. 

This annual investigation adds quantitative details of the 1988 migration to the historical database for Lynn 
Canal sockeye salmon. The purposes of this report are to (1) document the accuracy of visually 
classifying the Lynn Canal sockeye salmon catch into the Chilkoot Lake, Chilkat Lake, and combined 
Berners BayJChilkat Ever mainstem stocks; (2) document the catch, escapement, total run, and 
exploitation rates of each stock by age; (3) provide average length and migratory th ing  data; (4) compare 



visual classification and linear discriminant function estimates and precision of stock contributions; and 
(5) expand brood year tables and catch and escapement data. 

METHODS 

Commercial catch data for District 115 was compiled from fish-sale receipts, or fish tickets, documenting 
fishermen sales to processors. Catch statistics used were those available on 1 March 1989. Subsequent 
statistics may differ slightly because subsequent errors may be detected and corrected. Catches were 
reported by fishing period and assigned to a statistical week which begin at 0001 hours each Sunday and 
end the following Saturday at 2400 hours. Weeks are numbered sequentially beginning with the first week 
in January. 

ADF&G weir crews count escapements into Chilkoot and Chilkat Lakes (Figure 1). The Chilkoot River 
weir, located approximately 0.5 km upstream of the river mouth, was operated from 9 June through 25 
October. The Chilkat Lake weir, located at the lake outlet approximately 35 km upstream from the mouth 
of Chilkat River, was operated from 18 June through 14 November. 

Agq Sex, and Length 

Commercial catches and escapements at the two weirs were sampled throughout the season for scale, sex, 
and length data. ADF&G employees collected sockeye salmon scales from vessel and tender landings in 
the ports of Excursion Inlet, Petersburg, Sitka, Pelican, Hoonah, and Juneau, dividing the weekly sampling 
goal among ports in approximate proportion to the number of sockeye salmon delivered. The weekly 
catch sampling goal, 1,000 scales, was designed to obtain at least 800 ageable scales to estimate, using 
standard binomial equations in Cochran (1977), the proportion of each age class for the most abundant 
stock to within 5% of the true proportion 90% of the time. The weir sampling goal was to collect 
sufficient scale samples to estimate the proportion of each age biweekly to within 5% of the true 
proportion 90% of the time. Samples were taken from the spawning grounds on the Lace and Antler- 
Gilkey Rivers in Berners Bay and along the mainstem of the Chilkat River in locations where sockeye 
salmon were concentrated in clear tributaries. These samples were spatially and temporally limited and 
may not be representative of the entire Berners BayfChilkat Mahstem population. 

Scales were obtained from the left side of the fish as shown in Mosher (et al. 1961). Scales were mounted 
on gummed cards and impressions made in cellulose acetate (Clutter and Whitesel 1956). Age was 
determined by visual examination of scale impressions magnified 70x on a microfiche reader; criteria used 
to determine age followed those of Mosher (I 968) in addition to criteria Beveloped by Region P fishery 
biologists (Craig Farringtorn, Alaska Department sf Fish and Game, Douglas, personal communication). 
Length frequency analysis was used to determine age on scales from escapement colleceions that exhibited 
a high degree of resorption of the marine growth zone. Ages were reported in European notation. Length 
was measured from mid-eye to fork-of-hi% to the nearest 5 mm. Sex was determined by examining 
exkrnd dimorphic sexual maturation characteristics, such as kipe development, belly shape, and trunk 
depth. Sex determination in the catch was most often made by two samplers, and where disagreement 



occurred, verified by inspecting gonads through a small incision in the belly. An experiment to determine 
the accuracy of this method was implemented during the 1987 season. Subsequent examination by 
incision of 1,623 sockeye salmon from the commercial fishery in Lynn Canal that had been sexed by five 
samplers using the above method resulted in 94.5% sexing accuracy (K. Pahlke, Alaska Department of 
Fish and Game, Douglas, personal communication). Accuracy sf sexing fish sampled from Ule 
escapements is believed to be higher because sexual &morpEsm is more pronounced ahan they are in salt 
water, where the fishery occurs. 

Estimates of the total catch and escapement of each age class were made by applying each age proportion 
data to the catch and escapement during each period and summing the estimates across periods. Standard 
errors in each stratum were calculated using a standard binomial equation with correction for finite 
population size: 

where: 
i = age class, 
A j = time period, 
P = estimated proportion of fish of age i in stratum j, 

"I 
n. = sample size for stratum j, and 

J 
C .  = catch or escapement of fish in stratum j. J 

The standard error for each age class summed across strata in the total Lynn Canal commercial catch (or 
the escapements) to Chilkoot Lake or Chilkat Lake was calculated by weighthg it's standard error for each 
s e e  period by the totali catch (or escapement) dwing the sample period as follows: 

Changes in age composition among periods were tested for statistical significance using a test to compare 
two proportions described in Zar (1984). 

Average lengths by age and sex and associated standard errors were calculated for catches/escapements 
from each run, weighted by catches/escapements, by period. 

Scale Pattern Measurements 

Linear scale pattern measurements were recorded into an electronic database to provide quantitative 
illustration of the pattern differences in various scale-growth zones between stock groups. In addition, we 
believe that these data can be combined with the spawner-recruit database to forecast future returns. 



Scale images were magnified 100 times and projected onto a Talos digitizing tablet using equipment 
similar to tRat described by Ryan and Christie (1976). Scale features were measured and recorded 
electronically using a FORTRAN program. Measurements were made dong the anterior-posterior axis 
of the scale in specific zones dependent on freshwater age class (Figure 2). Within each zone the digitizer 
recorded tRe linear distance between each circuli. A series of FORTRAN programs were used to 
transform and summarize the digitized scale characteristics. 

Scales from escapements were digitized for the four major age classes in Lynn Canal in 1988: ages 1.2, 
1.3,2.2, and 2.3. Age-1.3 scales were digitized for all three stock groups; scales from the other three age 
classes were only digitized for fish from Chilkoot and Chilkat Lakes because these age classes were not 
available in sufficient numbers from the Berners Bay/Chilkat Mainstem group. 

Blind Tests 

Scale samples collected each week from District 115 were classified by stock of origin. Scales were 
projected onto a microfiche reader and aged, each scale was then assigned to one of the three stocks based 
on scale ~Raracteristics. The proportions of each stock were projected eacR week to provide timely 
estimates of stock contribution for inseason management. Temporal and spatial adjustments were partly 
based inseason forecasts of total run abundance for CMlkoot Lake and catch for Chilkat Lake in order to 
achieve tRe escapement goals of 60,000 to 80,008 fish for Chilkoot Lake and 70,000 to 90,000 fish for 
CRilkat Lake. 

Catch statistics were updated postseason, the estimated stock proportions were corrected for 
misclassification, and the current data was added to the 'historical Lynn Canal sockeye salmon stock 
identification database. To test the accuracy of the inseason allocation and to correct for misclassification 
between stocks, a blind testing procedure was used. 

Scales from the escapement were used to develop a blind test for the CMlkoot Lake, Chilkat Lake, and 
Berners BayIChilkat Mainstem stock groups. A separate test was designed for each individual age class 
common to two or more stbcks: a technician selected scales from each of the three escapements in 
amounts randomly generated by a computer and, for some tests, limited by availability. Scales were 
visually classified to stock of origin and compared to the true origin. This defined the accuracy and 
misclassification rates of the method. 

Eight blind tests were developed for fish aged 1.2, 1.3, 1.4,2.2,2.3,2.4, 3.2, and 3.3 (Table 1). The tests 
for fish aged 1.2 and 1.3 included scales from the escapements of all three stock groups; the other tests 
were composed only of Chilkoot and Chilkat Lake scales. Fish aged 0. were found only in the 
escapements to Berners Bay/CMlkat Mainstem; a blind test was not needed for these fish. 

Although we primarily used the size of the freshwater annulus and the number of ckculi in the freshwater 
growth zones to distinguish between stocks, we dso considered the totd size of the freshwater growth 
zone, size of the freshwater plus growth zone, completeness of the freshwater circuli, and the spacing 
between the circuli jlra the freshwater growth zone. 



Visual Classification 

The results of the blind tests were used to build a correction matrix to compensate for misclassifications 
in each age class (Table 1). The correction matxix is a square matrix with one column and one row for 
each group. Each row represents the true stock sf origin and each column element is the proportion of 
the scales in each row that were visually ~lassified to each stock. Diagonal elements in the matrix 
represent correctly classified scales, and off-diagonal elements represent niisclassified scdes. 

The proportional estimates of stock composition from the inseason analysis, referred to as initial estimates, 
were adjusted by application of a model and its correction matrix (Cook and Lord 1978). A vector 
containing adjusted proportions, referred to as corrected estimates, was the result. One vector of corrected 
estimates was calculated for each stock in each age class for every fishing period of the season using a 
FORTRAN program. In cases where corrected proportions for any stock were less than zero, the entire 
catch sample was reclassified with a model excluding that stock group. The corrected estimates for visual 
classification of all scales are the final stock contribution estimates presented in this report. 

The standard error of the corrected estimates of stock proportions were computed using the procedures 
of Pella and Robertson (1979). The variance-covariance matrices for the misclassification matrix and for 
the mixed stock proportion vector were determined from the multinomial probability distribution. These 
two variance-covariance matrices were combined to give variances and covariances for the corrected 
estimates of stock proportions. The variances for the proportions of each stock were the diagonal elements 
of this combined matrix, i.e. they are an additive combination of (1) the sampling variation in estimation 
of the probability of assignment of the known stock, and (2) the sampling variation in estimation of the 
assignment of the mixed stock samples. 

Catch samples were classified to stock and age class within each statistical week, corrected for 
misclassification, and expanded to the catch size of that week. 

The variance of the entire weekly and seasonal proportion for one stock,across the 12 age classes was 
estimated with the delta method (Seber 1982) using a p g r a m  written by David Bernard and modified 
to output weekly variance estimates. The variance estimate was a function of (1) age composition of the 
catch, (2) stock proportions within each age class, (3) standard errors of stock proportions due to 
misclassification (from Pella-Robertson calculation), (4) weekly scale sample size, and (5) catch size. See 
Appendix C in Oliver et al. (1985) for a detailed description of this procedure. 

The visual classification methods were was used to estimate the final stock contributions presented in this 
report. 

Comparison of Visual Classification and Linear Discriminant Function 

The visual classification technique described above is only used in Lynn Canal to estimate sockeye stock 
contributions. In other sockeye fisheries, linear discriminant function analysis (LDF) of digitized scale 
patterns is most often used to estimate stock contributions (Marshall et al. 1987; Oliver et al. 11985). 

As part of this report, we completed an LDF analysis In order t~ compare LDF stock contribueon 
estimates with those from visual classification. A subset of approximately P O O  age-1.3 scales were 



randomly selected from the 1988 fishery sample each week. Escapement scales of known origin were 
digitized from each of the three stock groups to calculate a basis for correction of dsclassified scale bias 
for EDF, similar to that computed from the blind test for age-1.3 visual classification. Visual classification 
of the same subset of age-1.3 scales was also performed. 

Estimates for the subset of age-1.3 scales from each of the two methods were corrected for 
niisclassificatlion. The corrected stock proportions were expanded to the weekly age-1.3 catch and summed 
for season totals. Standard errors in numbers of fish were calculated using the delta method mentioned 
earlier. Contribution estimates and standard errors for both subset methods, LDF and visual classification, 
were compared to the final results from visual classification of all age-1.3 scales. 

Migratov Timing and Dispersion 

Migratory timing, i.e., abundance as a function of time, is the driving force behind management strategies 
which regulated the time and location of openings to harvest specific stocks or species. An index of 
relative timing using the methods of Mundy (1979,1982) were prepared for the harvest of all three stocks 
and the weired escapements. 

To calculate mean and variance, the empirical migratory time density is defined as the time series of daily 
or weekly proportions, P,, where: 

where: 
n, = abundance on time interval t, and 
M = total annual abundance. 

For a migration over a time interval of n days or weeks, the mean of t is estimated by 

and its variance is estimated by 

The mean day and mean week of weired escapements and catch by stock were calculated. 



Scab Pattern Measurements 

Photographs which illustrate typical scale patterns for fish aged 1. and 2. from each of the three stocks 
are shown in Figures 3 and 4. 

Average values of selected variables from the digithed age-1.2, -1.3, -2.2, and -2.3 escapement scales are 
shown in Table 2. Standard errors and ranges appear in Appendices A.1-A.4. Stock specific frequency 
distributions of measurements for selected variables from each age class are depicted in Appendices A.5- 
A.8. 

Differences in average number of circuli (NC) and incremental distances (ID) between stock groups were 
large and consistent among age classes. Average NC in the first freshwater year for fish aged 1.3 were 
6.4 in Chilkoot Eake, 8.5 in Chilkat Lake, and 14.5 in Berners BayIChilkat Mainstem (BIM) patterns 
(Table 2; Appendix A.2). The value for B M  was 33% greater and the value for Chilkat Lake 127% 
greater than that for Chilkoot Lake. The differences in the freshwater ID for fish aged 1.3 was even 
larger; the value for B/M (89.2) was 53% greater and for Chilkat Lake (160.3) 175% greater than for 
Chilkoot Lake (58.4). Frequency plots indicate that there was little overlap in age-1.3 ID values between 
the three stock groups (Appendix A.6) and that the classification rates for age-1.3 fish in Table 1 were 
accurate. 

Differences in the first freshwater year NC and ID values for fish aged 1.2 between Chilkoot and Chilkat 
Lakes were similar to trends seen for age-1.3 fish (Table 2; Appendices A.l, AS). Average NC was 
175% greater for Chilkat Lake (16.7 versus 5.7) and average ID 230% greater (183.0 versus 55.5). 

Similar trends between age-2.2 and -2.3 scales from Chilkoot and Clhilkat Lakes showed that large 
differences in average NC and ID were evident between the two lakes (Table 2; Appendices A.3,A.4,8.'7, 
and A.8). Values for NC and ID within the same lake were virtually the same for age-2.2 and -2.3 fish; 
e.g., NCI was 8.2 and 8.4, NC2 was 16.0 and 16.6, and the total size of the freshwater zone was 275.0 
and 268.4 for Chilkat Lake; similar trends were observed for Chillmot Eake (Table 2). Differences 
between age-2. fish in the two lakes were large in both complete freshwater years, but this difference was 
more apparent in the second freshwater year. For example, in the first freshwater year for age-2.2 Chilkat 
Eake fish, NC was 86% larger (8.2 vs. 4.4) and ID was 118% larger (91.9 versus 42.1) than age-2.2 
Chilkoot Lake fish, but in the second freshwater year NC was 125% larger (16.0 vs. 7.1) and ID was 
210% or three times greater (168.8 vs. 54.5) for Chilkat Eake. In fact, there was no overlap between 
Chilkoot and Chilkat Lakes in frequency plots of ID and NC values from digitized escapement scales in 
the second freshwater year (Appendices A.7, A.8), verifying the classification accuracies of 99%-100% 
for age-2. fish from the blind tests in Table 1. 

Blind Tests 

Results of the dght blind tests used for determining fie accuracy of the visual c~assification of fish from 
the Chilkoot, Chilkat, and Berners BayIChilkat Mainstem systems are summarized in Table I. Overall 



accuracy was high in all tests and ranged fiom 94% to 100%. Among age-1.3 fish, the most abundant 
single age dass in the fishery, overall classification accuracy was 94%; 2% of the Chilkoot Lake and 11% 
of the Chilkat Lake fish were classified to Bemrs~a ins t em,  and 6% of the BernersMainstem fish were 
classified to each of the other two stocks. This indicates that the initial inseason estimates for this age 
class contained a slightly greater percentage of Berners BayICMlkat Mainstem fish than the corrected 
estimates. 

The corrected postseason stock proportions are compared to the inseason estimates in Table 3. The 
corrected proportions were similar to the initial estimates. Postseason estimates were 0.011 greater for 
Chilkoot Lake, 0.004 greater for Chilkat Lake, and 0.015 less for Berners BayIChilkat Mainstem. 

Annual harvests in Lynn Canal have ranged between 18,388 and 415,815 sockeye salmon from 1960 to 
1987 and averaged 148,219 fish (Table 4). h u a l  harvests during the most recent five years (1983-1987) 
averaged 342,717 fish. The 1988 harvest of 351,551 was the third highest since 1960. 

The 1988 harvest of sockeye salmon in Lynn Canal occurred over a 14-week period (Table 5). 
Management strategies to selectively harvest or protect stocks of sockeye, chinook 0. tshawytscha, coho 
Oo kisutch, pink 0. gorbuscha, or chum 0. keta salmon resulted in considerable variation in the time and 
locations open to fishing each week (Table 4). 

Sockeye aged 1.3 dominated the catch (67.5%), followed by fish aged 2.3 (18.0%), 1.2 (6.3%), and 2.2 
(5.9%); fish of all other age classes accounted for <3% of the catch (Appendix B.1). Temporal trends in 
age composition of the catch were evident (Figure 5). The percentage sf fish aged 1.3 decreased 
significantly (P < 0.01) during the season whereas those aged 2.3 and 2.2 increased (Appendix B.l). 

Visual Classification 

The total harvest of 351,551 sockeye salmon was estimated to be composed of 253,968 Chilkoot Lake fish 
(72%), 76,473 Chilkat Lake fish (22%), and 2 1,110 fish (6%) from Berners BayIChilkat Mainstem (Table 
6). Contribution estimates were derived from visual classification of all age classes. Contributions from 
Chilkoot Lake were greater than 50% in all but three weeks. Contributions from Chilkat Lake were 
greater than 50% only during the last two catch strata at the end of the season when catches were 
relatively low. Berners BayIChilkat Mainstem fish were present in appreciable numbers (>1,000 fish) only 
during 5 weeks early in the season and contributed the majority of the catch during the second week of 
the season. 

The 1988 catch of 253,968 CMlkoot Lake sockeye salmon was the second largest in Lynn Canal since 
stock contribution estimates were begun in 1976 and was 84% above the 1976-88 average (Table 4). The 
1988 Chilkat Lake catch of 76,473 sockeye salmon was the second lowest since 1981 and 17% below 
average. The 1988 harvest of 21,110 Berners BayIChilkat Mainstem sockeye salmon was the highest since 
1976 and almost 3 times the 1976-88 average. 



Stock contributions estimated from visual classification were extremely precise for all three Lynn Canal 
stock groups. The standard error for the season catch of 253,968 Chilkoot sockeye salmon was 1,937 fish, 
or a coefficient of variation (CV) of 4 %  and a 95% co&ldence interval of 250,171 to 257,765 fish (Table 
6). The CV for Chilkat Lake was 2% and that for IBM was 6%. 

Contributions by stock and age class are presented in Appendix B.3. Chilkoot Lake contributed the vast 
majority (84%) of the age-1. catch, Chilkat Lake dominated age-2. catches, and B/h4 contributed the age-0. 
catch. Sample numbers used for misclassificatiow corrections and variance calculations are presented in 
Appendix B.4. 

The harvest of Chilkoot Lake fish was composed sf 78.7% fish aged 1.3, but induded important 
contributions from fish aged 2.3 (10.0%) and 1.2 (7.5%; Appendix B.5). The percentage of fish aged 1.3 
was the third highest estimated from 1976 to 1988. The age composition did not change dramatically 
during the season; however, fish aged 2.3 increased significantly (FY0.01) at the end of the season (Figure 
6a), a trend seen only in 1977 and 1983. 

The catch of Chilkat Lake fish was predominantly age 2.3 (49.8%), followed by age 1.3 (30.4%) and 2.2 
(16.3%; Appendix B.6). Early in the run, age- 1.3 fish dominated, accounting for 48.4% to 88.7% of the 
Chilkat Lake harvest (Figure 6b). The percentage of fish aged 1.3 dropped to 26.8% of the catch during 
week 32 (31 July to 6 August) and continued to decrease steadily to 4 %  of the harvest during the last 
three sampling periods. The relative abundance of fish aged 2.3 and 2.2 increased significantly (P < 8.01) 
during the season, accounting for the majority of the catch after 30 July. 

The harvest of Berners BayIChilkat Mainstem fish was composed principally of two age classes: 1.3 
(68.3%) and 0.3 (25.8%; Appendix B.7). 

Scales collected from specific sites in the ccammercid fishery were collected to gauge migration patterns 
for inseason management. The stock composition of these samples is presented in Appendix B.8. 

Comparison of Visual Classification and Linear Discriminant Function 

Comparison of age-1.3 stock contribution estimates from 3 analyses are shown in Table 7. A subset of 
approximately I00 age-1.3 scales per week was used to compare the linear discriminant function (LDF) 
with the visual classification (VC), and with the visual classification of all age-1.3 scales (ALLVC). 

Seasonal estimates of stock contribution for Chilkoot Lake, the most abundant stock in 1988, were similar 
from all three analyses, ranging from 193,512 (VC) to 201,564 (LDF; Table 7). The 95% confidence 
intervals overlapped for all three estimates. 

The VC estimate of 32,008 age-1.3 fish for the Chilkat Lake contribution was, however, significantly 
different from the 23,276 fish estimated from ALLVC (Table 7). The difference in the two visual 
classification estimates for Chilkat Lake was due to a bias in the selection of the subset of age-1.3 scales 
used in the VC analyses, even though selection was done randomly. A total of 1,199 scales was used in 
the VC and LDF analyses, whereas 6,935 scales were used for ALLVC. The difference was not due to 
the misclassification correction because the same correction matrix was used for both VC and ALLVC, 
e.g., in week 33 initial and corrected estimates were the same for VC and ALLVC. 

Similar to Chilkoot Lake estimates, none of the three contribution estimates for the total catch of Bemeas 
BayiChilkat Mainstem (BM) were significantly different, ranging from 8,788 for LDF to 14,408 for 



ALLVC (Table 7). However, the estimate for LDF was 39% or 5,620 fish lower than that for BEEVC. 
Over half of this discrepancy was probably due to the difference in classification matrices between the 
EDF and visual analyses. The remainder was due to the smaller sample size in the LDF analysis. 
Together, these two factors resulted in B/MI estimates of stock contributions of zero age-1. fish after week 
29 in the EDF analysis. Realistically, age-l, BM fish were present in the fishery after week 29, based 
on age-0. contributions being present in those weeks and escapement age composition data which show 
that B M  fish contained a significant age-1. component. 

Standard errors for the seasonal contributions were much lower for ALLVC than those for either VC or 
LDF, which were generally similar. The ALLVC standard errors ranged from 70% lower, for the Chilkoot 
VC and B M  VC, to 157% lower for the Chilkat VC. Weekly standard error estimates exhibited similar 
trends, i.e., VC and LDF standard errors were 2 to 3 times greater than tRose for ALLVC. 

Escapement 

Annual escapements from 1976 to 1988 averaged 84,375 sockeye salmon to Chilkoot Lake and 71,222 
to Chilkat Lake (Table 4). The escapement in 1988 of 81,274 fish to Chilkoot Lake was 96% of the 
average; the escapement to Chilkat Lake of 27,593 fish was 61% below average. Escapement to Chilkool 
kake in 1983, the principal parent year of the 1988 returns, was 80,343. The 1988 Chilkat kake returns 
were primarily from escapements to Chilkat Lake in 11982 of 80,221 fish and 134,207 fish in 1983. The 
1988 escapement goals were 60,000-80,000 for CMlkoot Eake and 70,000-90,000 for CRilkat Lake. 

The Chilkat Lake weir was operated from 18 June to 14 November (Appendix (31.1). More than 72% of 
the escapement past the weir occurred after 15 August. The escapement has been classified into two 
periods, before and after 15 August (Figure 7), based on historical data for early and late stocks. The 
Chilkoot Eake weir was operated from 9 June through 25 October (Appendix C.2). The Chilkoot Lake 
escapement also occurs in two distinct periods, peaks occurring at the end of June and in mid-August 
(Figure 7). The escapement to Chilkoot Lake was less dispersed than the Chilkat Lake escapement 
(SD=25 d versus 29 d). Both escapements were more dispersed in 1988 than the 1981-87 averages of 22 
d for Chilkoot Lake and 24 d for Chilkat Eake. 

Escapements to the rivers of Berners Bay and at various locations along the Chilkat River mainstem were 
not enumerated for total counts. Instead, surveys were conducted to count the total number of live and 
dead fish on specific days. A survey of Berners Bay conducted on August 4 resulted in a total peak count 
of 600 fish from counts of 300 fish in both the Lace and Antler-Gilkey Rivers (Figure 1). Peak counts 
for surveys along the Chilkat Mainstem were 1,450 fish and included 250 fish at Mosquito Eake, 450 fish 
at Mule Meadows, 550 fish at Bear Rats, and 200 fish in the Kelsall River (200 dish). 

Scale samples collected from Lace River in Berners Bay were primarily composed of age-1.3 fish (82.6%), 
followed by age-1.2 fish (10.1%; Appendix C.3). Age-0. fish were relatively scarce in Berners Bay, 
accounting for only 7.3% of the samples. 

Scale samples from Bear Flats along the Chilkat River Mainstem indicate that age-0.2 fish were most 
abundant (36.6%), followed by age 0.3 (32.3%) and age- 1.2 fish (23.7%; Appendix C .4). The percentages 
sf fish aged 0.2 and 1.2 were the highest observed since scale sampling began in the Chilkat Ever  
Mainstem in 1983. 



The Chilkat Lake escapement, like the catch, was primarily age-2.3 fish (60.3%); with ages 1.3 (26.6%) 
and 2.2 (12.1%) accounted for all but 1% sf the remainder (Appendix C.5). Period estimates of age 
composition showed that, as in past years, fish aged 1.3 decreased significantly (P < 0.01) in relative 
abundance during the season and fish aged 2.2 md 2.3 increased significantly (P < 0.01; Figure 8b; 
Appendix C.6). Male fish composed 72% of the total escapement and were preponderant in all age 
classes. 

In the Chilkoot Lake escapement fish aged 1.3 (78.1%) dominated samples, fish aged 2.3 were common 
(13.6%), and fish aged 1.2 (4.0%), 2.2 (2.6%), and 1.4 (1.3%) were relatively scarce (Appendix C.7). The 
relative abundance of the three major ages classes was relatively constant (Figure $a; Appendix C.8). 
Males were more abundant (55%), a trend evident across all age classes except age 2.3; males were most 
prevalent in age-9.2 fish. The dominance of males was observed in the 1985-87 data. 

E x p h i t d s n  Rates 

The total run of sockeye salmon from Chilkoot Lake was 335,242 fish of which 253,968 were caught and 
81,274 escaped to spawn (Table 8); the exploitation rate was 76%. The total run of Chilkat Lake sockeye 
salmon was 104,049, of which 76,473 were harvested and 27,593 escaped to spawn; the exploitation rate 
was 73%. 

Length at Age by Sex and Stock 

The mean lengths of Chilkat Lake sockeye salmon were greater than those of Chilkoot Lake and Berners 
BayIChilkat Mainstem from the same age group and sex in both the catch and escapement (B < 0.01; 
Table 9). Differences were greatest among age-2.2 fish; Chilkat Lake fish were 45 mm longer than 
Chilkoot Lake fish in the catch and 70 mrn longer in the escapement. Across all age classes the average 
length of Chilkat Lake fish was 14 mm longer in the catch and 43 mm longer in the escapement. 

Age-.3 Chilkoot Lake fish sampled from catches were slightly smaller (10 and 12 mm; P < 0.01) than 
those sampled from escapements (Table 9). A greater difference was observed among age-.:! fish; fish 
aged 1.2 were an average of 25 mm shorter and age 2.2 12 mm shorter in escapements than in catches. 
Males were generally larger in all age classes. 

Chilkat Lake fish sampled from escapements ranged between 12 to 20 mm longer in length compared to 
those sampled from catches (Table 9). Males in catches and escapements were longer than females in all 
age classes. 

The data for Berners BayJChilkat Mainstem is not adequate to make comparisons between average lengths 
in catches and escapements as only a portion of the spawning grounds were sampled and may not have 
been representative of the entire spawning population. Lace River fish were 15 to 51 mm longer than 
Chilkat Mainstem fish within the same age class (Table 9). 



Migratory Timing aad Dispersion 

Catch 

The mean date of harvest (MDH) of Berners BayIChilkat Mainstem fish, on 2 July, was earliest, followed 
by Chilkoot Lake on 31 July, and Chilkat Lake on 5 August (Table 10). 

In the Chilkoot Lake harvest small differences in timing were seen between freshwater age classes (Table 
10). The MDH of the earliest arriving ages 1.2 and 1.3 was 31 July, 5 d earlier than that for age-2.3 fish 
and 7 d earlier than that for age-2.2 fish. Approximately 67% of the harvest occurred during 5 weeks, 
17 July to 20 August. The age-2.3 harvest was the most dispersed as indicated by a standard error (SE) 
of 2.5 weeks; fish aged 1.2 were the least dispersed, SE = 2.0 weeks. 

In the Chilkat Lake harvest fish aged 1.3 and 1.2 migrated earliest (MDH = 17 July and 26 July); fish 
aged 2.2 (12 August) and 2.3 (14 August) arrived much later (Table 10). These trends were similar to 
those observed in earlier years (McPherson 1989). The central 50% of the run was harvested from 17 July 
to 20 August. The harvest of age-2.2 fish was the most dispersed, SE = 2.8 weeks, and that of fish aged 
1.2 the least, SE = 2.1 weeks. 

Age-1.3 fish from Berners BaylChilkat Mainstem were harvested earlier in the season, MDH = 30 June, 
than age-0.3 fish, MDH = 8 July. Age-0.3 fish from this system originate primarily from the Chilkat 
River Mainstem; timing for these stocks is later than fish from Berners Bay, which were mostly aged 1.3 
fish in 1988. 

Escapement 

The mean dates of escapement (MDE) for Chilkoot Lake and Chilkat Lake exhibited trends similar to 
those observed in the catch (Table 10). The overall MDE for Chilkoot Lake, 26 July, was much earlier 
than the 31 August date for Chilkat Lake. 

Age-1.2 (22 July) and -1.3 (25 July) fish arrived earliest at Chilkoot Lake weir, followed by fish aged 2.3 
(29 July) and 2.2 (31 July). Fish aged 2.3 were again most dispersed: SE of 3.8 weeks. At Chilkat Lake 
weir, fish aged 1.3 were much earlier, MDE of 29 July, than fish age 2.3 (11 Sept.) and 2.2 (14 Sept.). 
Unlike the catch, where fish aged 2.2 were most dispersed, fish aged 1.3 were the most dispersed in the 
escapement: SE = 3.2 weeks. 

Some of the major elements of the historical database for Lynn Canal sockeye salmon, which are being 
used for management and research purposes, are presented below. 

The total yearly catch, escapement, total run, and exploitation by run are presented in Table 4. 
Escapements for Chilkat Lake and catches in Lynn Canal are shown from 1960 to 1988. Catches, 
escapements, total runs, and exploitation rates for Chillcoot and Chilkat Lake are presented for 1976 to 
1988. Catches are shown for Berners BayIChilikat Mdnstem for 1976 to 1988; escapements for Ulis stock 



were not entirely enumerated and were not included. Catches for this period have been composed of 53% 
Chilkoot Lake fish and 44% Chilkat Lake fish. Total runs, i.e., catch plus escapement, averaged 222,648 
fish to Chilkoot Lake and 163,380 to Chilkat Lake. The total run of 335,242 Chilkoot kake sockeye 
salmon in 1988 was the second largest on record for that lake. The 1988 Chilkat total run of 104,066 fish 
was the second lowest on record and 36% below average. Runs to Chilkoot Lake have been larger from 
1982 to 11988 than from 1976 to 1981, but the same is not true for Chilkat Lake. The total run to Lynn 
Canal, all stocks combined, has averaged approximately 393,000; the smallest total run of 211,462 fish 
was observed in 1978 and the largest, 583,862 fish, in 1983. Average exploitation from 1976 to 1988 of 
the Lynn Canal total run has been 57%; however, exploitation has been higher than 57% in every year 
since I982 because sun sizes have been larger. 

Age-11.3 fish have been the single largest age class in the Chilkoot Lake total run every year since 1976, 
averaging 69% of the total (Table 11). Most of the remainder was age-2.3 fish, but age-1.2 fish 
contributed more than 10% in some years prior to 1983. On average, CMlkoot Lake fish were 79% age-1. 
fish. Age-.2 fish (primarily ages 1.2 and 2.2) were exploited at a Power rate, approximately 48%, than 
age-.3 fish (ages 1.3 and 2.3) for which average exploitation has been 57% from 1976 to 1988. 

The age composition of Chilkat Lake sockeye sdmon was dominated by age-2.2 or age-2.3 fish each year; 
on average, age-2.3 fish composed 38% and age-2.2 fish 37% of the run (Table 12). Age-1.3 fish 
composed an average of 20% of the run. Whereas the Chilkat Lake run was composed of an average of 
77% age-2. fish, the Chilkoot Lake run was composed of 79% age-1. fish. Exploitation of the Chilkat 
run has averaged 55% compared to 54% for Chilkoot Lake. Exploitation by age for the Chilkat Lake fish 
indicates that age-.2 fish were exploited at a lower rate than age-.3 fish, but the difference among Chilkoot 
Lake fish was greater because age-.2 Chilkoot Lake fish were smaller than age-.2 Chilkat Lake fish (Table 
8): gillnets used in the fishery are more selective for larger fish. 

Brood year returns for Chilkoot Lake are shown in Table 13 for the parent years 1976 to 1983. The 
average brood year return for those eight escapements was 288,410 fish, representing a total return-per- 
spawner ( W S )  ratio of 3.8:1. Escapements averaged approximately 83,000 fish for those brood years. 
The largest return was 419,345 from the 1983 escapement of 80,343 fish. Returns from unenumerated 
escapements from 1971 to 1975 were poor with the exception of tRe 1972 brood. Returns have been 
comprised of 74% age-1.3 fish, on average, for the 1976-83 brood years. Chilkoot Lake was dominated 
by age-I. fish, however, the relatively large con&ibutions of age-2.3 fish in the brood year returns for 
1977,19811, and 1983 indicated that escapements above 95,000 probably have produced fry densities large 
enough to reduce growth to an extent to cause a large proportion of the fry population to hold an 
additional year in freshwater. 

Brood year returns for Chilkat Lake indicate that this system was less productive than Chilkoot Lake 
(Table 14). Brood year returns from 1971 to 1983 averaged 167,639 fish and the W S  averaged 2.6: 1. 
It is surprising that Chilkat kake has been less productive because it's primary productivity levels are 
greater (Barto and Koenings in press), and it is 6 to 8 o@ warmer than Chilkoot Lake during summer 
months. It is also a clear lake, whereas Chilkoot Lake is glacial. In addition, Chilkat Lake is dominated 
by age-2. fish because spawning occurs from July until the following February (F. Bergander, Commercial 
Fisheries Division and B. Sele, F.R.E.D., personal communication); in Chilkoot Lake, on the other hand, 
most spawning is completed by late September. The extended spawning period for Chilkat Lake means 
that offspring from late spawning fish, which compose the majority of the escapement, emerge so late the 
following year that the fry do not grow enough that year to smolt as age-1. fish (McPherson 1989, 1990). 



The visual classification technique used to determine stock groups in Lynn Canal has been successful M s  
season for several reasons. First, all age classes were included; because all fish were classified to one of 
three groups, a standard error estimate was possible for each groups9 contributions. Second, Mgh 
classification accuracies for all age classes meant that the inseason stock contribution estimates were 
similar to postseason estimates. Third, estimates of stock contribution from visual classification are more 
precise and less biased than those from analyses which rely upon a subset of scales that can be aged. 
Finally, the visual technique was cost effective and required less time than other methods which rely on 
scale pattern measurements generated from computers, genetic data, other biological markers, etc. 

In 1988 the escapement to Chilkoot Lake was slightly above the upper range of the goal, 80,000 fish, for 
that system; the Chilkat Lake escapement was approximately 42,000 fish below the lower range of 70,000 
fish. The escapement levels were primarily the result of two factors. First, the Chilkoot run was large 
and the Chilkat run was very weak. Second, Chilkat fish do not arrive at the weir for 3 to 5 weeks after 
leaving the fishery area, making it difficult to judge appropriate time and area openings for exploitation 
of that run. An index of escapement from lower Chilkat River that is precise and available inseason, 
would be an invaluable tool for management of the Chilkat Lake run. 

The accumulated stock identification catch and escapement data for Lynn Canal sockeye s almon has been 
compiled into a management information system to intensively manage the fishery (McPherson 1990). 
Cumulative migratory time densities in conjunction with c w e  fitting techniques were used to forecast the 
total run abundance of Chilkoot fish and catch of Chilkat Lake fish during the 1988 fishing season. Age 
composition of the catch and escapement of each stock enables us to build return-per-spawner tables which 
will be used in the future to calculate optimum escapement levels. The spawner-recruit database, coupled 
with fish length and environmental data, can be used to develop a preseason abundance forecast for each 
stock. 
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Table 1. Classification matrices for visual classification models of individual 
age classes of sockeye salmon stocks contributing to the Lynn Canal 
(District 1 1 5 )  drift gillnet fishery, 1 9 8 8 .  

Model: Fish aged 1 . 2  

Classified Group of Origin 
Actual Stock Sample 
of Origin Size Chilkoot Chilkat Berners/Mainstem 

Chilkoot 5  8  0 . 9 6 6  0 .034  

Chilkat 11 1 . 0 0 0  

Berners/Mainstem 3  1 0 . 0 9 7  0 .903  

Total 1 0 0  Overall Classification Accuracy = 0 .95  

Model: Fish aged 1 . 3  

Classified Group of Origin 
Actual Stock Sample 
of Origin Size Chilkoot Chilkat Berners/Mainstem 

Chilkoot 1 2 0  0 .975  0 .008  0 . 0 1 7  

Chilkat 1 0 7  0 .888  0 .112  

Berners/Mainstem 7  3  0 . 0 4 1  0 .014  0 . 9 4 5  

Total 3 0 0  Overall Classification Accuracy = 0 .937  

Model: Fish aged 1 . 4  

Classified Group of Origin 
Actual Stock Sample 
of Origin Size Chilkoot Chilkat Berners/Mainstem 

Chilkoot 3  6  1 . 0 0 0  

Chilkat 4  1 . 0 0 0  

Total 4  0  Overall Classification Accuracy = 1 . 0 0 0  

Model: Fish aged 2 .2  

Classified Group of Origin 
Actual Stock Sample 
of Origin Size Chilkoot Chilkat Berners/Mainstem 

Chilkoot 

Chilkat 

Total 1 0 0  Overall Classification Accuracy = 0 .990  



Table 1. (page 2 of 2) 

Model: Fish aged 2.3 

Classified Group of Origin 
Actual Stock Sample 
of Origin Size Chilkoot Chilkat Berners/Mainstem 

Chilkoot 4 4 0.977 0.023 

Chilkat 5 6 1.000 

Total 100 Overall Classification Accuracy = 0.990 

Model: Fish aged 2.4 

Classified Group of Origin 
Actual Stock Sample 
of Origin Size Chilkoot Chilkat Berners/Mainstem 

Chilkoot 

Chilkat 

Total 10 Overall Classification Accuracy = 1.000 

Model: Fish aged 3.2 

Classified Group of Origin 
Actual Stock Sample 
of Origin Size Chilkoot Chilkat Berners/Mainstem 

Chilkoot 

Chilkat 

Total 10 Overall Classification Accuracy = 1.000 

Model: Fish aged 3.3 

Classified Group of Origin 
Actual Stock Sample 
of Origin Size Chilkoot Chilkat Berners/Mainstem 

Chilkoot 

Chilkat 

Total 6 Overall Classification Accuracy = 1.000 



Table 2. Average number of circuli and incremental distances in various scale growth zones for Lynn 
Canal sockeye salmon escapements by age class, 1988. 

Freshwater 1 st Marine 
Age 

Stock Class NC1 NC2 NCPGZ NCTFW S 1 S 2 SPGZ TSFW NCM SM N 

Chilkat 1.2 16.7 3.2 19.9 183.0 29.7 212.7 25.4 361.0 
Lake 1.3 14.5 2.9 17.4 160.3 31.3 191.6 25.5 361.7 

2.2 8.2 16.0 1.1 25.4 91.9 168.8 14.3 275.0 23.9 368.6 
2.3 8.4 16.6 1.2 26.1 89.7 165.5 13.1 268.4 23.3 351.5 

Chilkoot 1.2 5.7 4.7 10.4 55.5 42.1 97.5 27.8 402.1 
Lake 1.3 6.4 2.9 9.4 58.4 27.1 85.6 28.9 405.0 

2.2 4.4 7.1 1.5 13.0 42.1 54.5 13.2 109.8 29.0 428.3 
2.3 4.4 7.4 1.7 13.5 39.7 57.8 14.9 112.4 28.2 407.9 

Berners~ay/ 1.3 8.5 2.7 11.3 89.2 
Chilkat Mainstem 

NC1 
NC2 
NCPGZ 
NCTFW 
S 1 
S 2 
SPGZ 
TSFW 
NCM 
SM 
N 

number of circuli in the first freshwater year. 
number of circuli in the second freshwater year. 
number of circuli in the plus growth zone. 
number of circuli in the total freshwater zone. 
size of the first freshwater year. 
size of the second freshwater year. 
size of the plus growth zone. 
size of the total freshwater growth zone. 
number of circuli in the first marine year. 
size of the first marine year. 
number of scales digitized 



Table 3. Comparison of inseason and postseason weekly stock composition estimates of the 
Lynn Canal sockeye salmon harvest, 1988. All estimates are from the visual 

classification technique. 

Chilkoot Chilkat Berners/Mainstem 

Statistical 
Week Inseason Postseason Inseason Postseason Inseason Postseason 

Total a 0.711 0.722 0.214 0.218 0.075 0.060 

a Weighted by weekly catches. 



T a b l e  4. C a t c h e s ,  e scapemen t s ,  a n n u a l  t o t a l  r u n s ,  and  e x p l o i t a t i o n  r a t e s  o f  Lynn Cana l  ( D i s t r i c t  115)  s o c k e y e  s a lmon  s t o c k s ,  1960 t o  1988.  

Spawning S tock  

B e r n e r s  Bay t 

C h i l k a t  Mains tem 

P e r c e n t  

T o t a l  

C a t c h  C a t c h  

C h i l k a t  Lake C h i l k o o t  Lake 

Annual  P e r c e n t  

T o t a l  T o t a l  Exp l .  

C a t c h  Esc .  Run C a t c h  R a t e  

Lynn Cana l  To ta l  

Annua l  P e r c e n t  

T o t a l  T o t a l  Expl .  

Year  C a t c h  Esc. Run C a t c h  R a t e  

Annual  

T o t a l  

Run 

Expl . 
R a t e  C a t c h  Esc .  

1976-1988 

Mean 92,158 71,222 163 ,380  44.4  0 .55 138 ,273  84 ,375  222,648 52 .5  0 .54 7 ,253  0 .03 237,684 155,596 393,281 0 .57  

Min 3 0 , 6 8 1  23,947 82 ,433  16 .9  0 .24 1 4 , 2 6 4  35,454 49 ,718  1 3 . 1  0 .18  1 , 0 7 1  0 .01 53 ,085  102,982 211,462 0.22 

Max 168 ,361  134,207 258,095 82.6  0 .88 334 ,995  102 ,973  430,180 80 .6  0 .78  21,110 0.06 415,815 215,686 583,862 0.76 

a Catch  b roken  o u t  f o r  age-0. f i s h  o n l y .  



Table 5. Fishery openings, effort, harvest, and CPUE of sockeye salmon in Lynn Canal (District 115) 
by date and statistical week, 1988. 

Hours open Weekly CPUE Average Catch 
Dates District Fish/ Weight Dollar 

Week Fished 15-A 15-B 15-C Maximum Boats Catch Boatday Pounds Value 

2 6 06/19-06/22 72 0 0 72 4 1 7,938 65 6.78 $108,180 
2 7 06/26-06/28 4 8 4 8 4 8 4 8 109 16,054 7 4 6.67 $230,299 
2 8 07/03-07/06 72 4 8 4 8 72 134 24,471 61 6.86 $382,532 
2 9 07/10-07/13 72 4 8 4 8 72 14 2 37,859 8 9 6.97 $622,757 
3 0 07/17-07/19 4 8 0 0 4 8 13 9 27,183 9 8 7.01 $462,803 
3 1 07/24-07/27 72 0 4 8 72 162 58,744 121 6.94 $1,173,868 
32 07/31-08/02 4 8 0 4 8 4 8 220 47,603 108 7.09 $1,079,331 
3 3 08/08-08/10 4 8 0 0 4 8 227 57,712 127 7.10 $1,328,423 
3 4 08/14-08/16 2 4 0 0 2 4 2 10 21,053 100 7.14 $526,449 
3 5 08/21-08/24 72 0 4 8 7 2 189 28,562 50 7.23 $691,648 
3 6 08/28-08/31 72 0 4 8 72 221 15,710 2 4 7.33 $385,558 
3 7 09/04-09/06 4 8 0 4 8 4 8 225 5,472 12 7.58 $138,901 
3 8 09/11-09/13 4 8 0 4 8 4 8 237 1,709 4 7.62 $43,620 
3 9 09/18-09/20 4 8 0 4 8 4 8 241 1140 2 7.48 $28,484 
4 0 09/25-09/26 2 4 0 2 4 2 4 117 2 4 5 2 7.63 $6,261 
4 1 10/02-10/03 2 4 0 2 4 2 4 62 9 6 2 8.00 $2,573 

Total 840 144 528 840 2,676 351,551 938 7.04 $7,030,579 

Notes  t o  open ings :  

SECTION 15-A 

1. June 19-22: open  s o u t h  o f  t h e  l a t i t u d e  o f  t h e  s o u t h e r n m o s t  t i p  o f  T a l s a n i  I s l a n d .  

2. June  26-28: open  s o u t h  o f  t h e  l a t i t u d e  o f  t h e  s o u t h e r n m o s t  t i p  o f  S e d u c t i o n  P o i n t  

3 .  J u l y  3-6: open  i n  t h e  w a t e r s  o f  Lynn Canal  s o u t h  o f  t h e  l a t i t u d e  o f  t h e  sou the rnmos t  t i p  o f  S e d u c t i o n  P o i n t  t h r o u g h  12:OO noon, Tuesday,  J u l y  5 and 
i n  t h e  w a t e r s  o f  C h i l k o o t  I n l e t  n o r t h  o f  t h e  l a t i t u d e  o f  Mud Bay P o i n t  ( F l a t  Bay P o i n t  ) t h r o u g h  12:OO noon, Wednesday, J u l y  6. 

4. J u l y  10-13: open  i n  t h e  w a t e r s  o f  Lynn Cana l  s o u t h  o f  t h e  l a t i t u d e  o f  t h e  sou the rnmos t  t i p  o f  S e d u c t i o n  P o i n t  t h r o u g h  12:OO noon, Tuesday,  J u l y  12  
and i n  t h e  w a t e r s  o f  C h i l k o o t  I n l e t  n o r t h  o f  t h e  l a t i t u d e  o f  Mud Bay P o i n t  ( F l a t  Bay P o i n t  ) t h r o u g h  12:00 noon, Wednesday, J u l y  13; Lutak I n l e t  
c l o s e d  n o r t h  and  w e s t  o f  a  p o i n t  f rom 5g018' N. l a t i t u d e ,  135°30'42" W.  l o n g i t u d e  t o  59O18'42" N l a t i t u d e ,  132O29'48" W. l o n g i t u d e .  

5. J u l y  17-19: open  i n  t h e  w a t e r s  o f  Lynn Cana l  s o u t h  o f  t h e  l a t i t u d e  o f  t h e  sou the rnmos t  t i p  o f  S e d u c t i o n  P o i n t  and i n  t h e  w a t e r s  o f  C h i l k o o t  I n l e t  
n o r t h  o f  t h e  l a t i t u d e  o f  Mud Bay P o i n t  ( F l a t  Bay P o i n t ) ;  Lutak I n l e t  c l o s e d  same a s  on J u l y  10-13. 

6. J u l y  24-27: open  i n  t h e  w a t e r s  o f  Lynn Cana l  s o u t h  o f  t h e  l a t i t u d e  o f  t h e  sou the rnmos t  t i p  o f  T a l s a n i  I s l a n d  t h r o u g h  12:OO noon, Tuesday, J u l y  26 
and i n  t h e  w a t e r s  o f  C h i l k o o t  I n l e t  n o r t h  o f  t h e  l a t i t u d e  o f  Mud Bay P o i n t  ( F l a t  Bay P o i n t )  t h r o u g h  12:00 noon, Wednesday, J u l y  27; Lutak I n l e t  
c l o s e d  same a s  on  J u l y  10-13. 
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7.  J u l y  3 1  - August 2: o p e n  i n  t h e  w a t e r s  o f  Lynn Cana l  s o u t h  o f  t h e  l a t i t u d e  o f  t h e  sou the rnmos t  t i p  o f  S e d u c t i o n  P o i n t  and  i n  t h e  w a t e r s  o f  C h i l k o o t  
I n l e t  n o r t h  o f  t h e  l a t i t u d e  o f  Mud Bay P o i n t  ( F l a t  Bay P o i n t ) ;  Lu tak  I n l e t  c l o s e d  same a s  on J u l y  10-13. 

8 .  August 8-10 and 14-15: open  i n  t h e  w a t e r s  o f  Lynn Cana l  s o u t h  o f  t h e  l a t i t u d e  o f  t h e  sou the rnmos t  t i p  o f  T a l s a n i  I s l a n d  and i n  t h e  w a t e r s  o f  
C h i l k o o t  I n l e t  n o r t h  o f  t h e  l a t i t u d e  o f  Mud Bay P o i n t  ( F l a t  Bay P o i n t )  w i t h  Lutak I n l e t  c l o s e d  same a s  on  J u l y  10-13. 

9. August 21-24: open  i n  t h e  w a t e r s  o f  Lynn Cana l  s o u t h  o f  t h e  l a t i t u d e  o f  t h e  sou the rnmos t  t i p  o f  T a l s a n i  I s l a n d  t h r o u g h  12:00 noon, Tuesday,  August  
23; g i l l n e t  mesh r e s t r i c t e d  t o  a  minimum o f  n o t  l e s s  t h a n  s i x  and  o n e - q u a r t e r  i n c h e s ;  open i n  t h e  w a t e r s  o f  C h i l k o o t  I n l e t  n o r t h  o f  t h e  l a t i t u d e  o f  
Mud Bay P o i n t  ( F l a t  Bay P o i n t )  t h r o u g h  12:00 noon, Wednesday, August 25; Lutak I n l e t  open t o  t h e  mouth o f  t h e  C h i l k o o t  R i v e r  and no mesh s i z e  
r e s t r i c t i o n .  

10 .  August 28-31: open  i n  t h e  w a t e r s  o f  Lynn Cana l  s o u t h  o f  t h e  l a t i t u d e  o f  t h e  sou the rnmos t  t i p  o f  S e d u c t i o n  P o i n t  t h r o u g h  12:OO noon, Tuesday,  August 
30 w i t h  g i l l  n e t  mesh r e s t r i c t e d  t o  a  minimum o f  n o t  l e s s  t h a n  s i x  and one -qua r t e r  i n c h e s ;  open  i n  t h e  w a t e r s  o f  C h i l k o o t  I n l e t  n o r t h  o f  t h e  
l a t i t u d e  o f  Mud Bay P o i n t  ( F l a t  Bay P o i n t )  t h r o u g h  12:00 noon, Wednesday, August 31; Lutak I n l e t  open t o  t h e  mouth o f  t h e  C h i l k o o t  R i v e r  and  no mesh 
s i z e  r e s t r i c t i o n .  

11. September  4-6: open  w i t h  C h i l k a t  I n l e t  c l o s e d  n o r t h  o f  t h e  l a t i t u d e  o f  S e d u c t i o n  P o i n t ,  C h i l k o o t  I n l e t  c l o s e d  n o r t h  o f  t h e  l a t i t u d e  o f  t h e  K a t z e h i n  
R i v e r  f l a t s  buoy; g i l l  n e t  mesh r e s t r i c t e d  t o  a  minimum of  n o t  l e s s  t h a n  s i x  and o n e - q u a r t e r  i n c h e s .  

12.  September  11-13: open w i t h  C h i l k a t  I n l e t  c l o s e d  n o r t h  o f  a  l i n e  f rom t h e  G l a c i e r  P o i n t  marke r  t o  t h e  no r the rnmos t  t i p  o f  Twin Coves a t  59°06'35" N .  
l a t i t u d e ,  13S021'42" W.  l o n g i t u d e ,  C h i l k o o t  I n l e t  c l o s e d  n o r t h  o f  t h e  l a t i t u d e  o f  Mud Bay P o i n t  ( F l a t  Bay P o i n t ) ;  g i l l  n e t  mesh r e s t r i c t e d  t o  a  
minimum of  n o t  l e s s  t h a n  s i x  and  o n e - q u a r t e r  i n c h e s .  

13 .  September  18-20: open w i t h  C h i l k a t  I n l e t  c l o s e d  n o r t h  o f  t h e  l a t i t u d e  o f  t h e  no r the rnmos t  t i p  o f  Kochu I s l a n d  and  C h i l k o o t  I n l e t  c l o s e d  t h e  same a s  
on September  11-13. 

1 4 .  September  25-26: open w i t h  C h i l k a t  I n l e t  t h e  same a s  on  September  18-20 and C h i l k o o t  I n l e t  c l o s e d  n o r t h  o f  t h e  l a t i t u d e  o f  S e d u c t i o n  P o i n t .  

$ 1 5 .  Oc tobe r  2-3: open w i t h  C h i l k a t  I n l e t  t h e  same a s  on Sep tember  11-13 and C h i l k o o t  I n l e t  c l o s e d  t h e  same a s  on  September  25-26. 

SECTION 15-B 

1. June  26-28 and J u l y  3-5 a n d  10-12: open s o u t h  o f  t h e  l a t i t u d e  o f  t h e  P o i n t  S t .  Mary. 

SECTION 15-C 

1. June 26-28, J u l y  3-5, 10-12: open w i t h i n  two n a u t i c a l  m i l e s  o f  t h e  w e s t e r n  s h o r e  o f  Lynn Canal .  

2. J u l y  24-26, J u l y  3 1  - August  2: open w i t h i n  two n a u t i c a l  m i l e s  o f  t h e  w e s t e r n  s h o r e  o f  Lynn Canal  n o r t h  o f  58040f48" N.  l a t i t u d e  ( t h e  l a t i t u d e  o f  
P o i n t  B r i d g e t ) ;  E n d i c o t t  R i v e r  c l o s e d  w i t h i n  a  r a d i u s  o f  o n e  n a u t i c a l  m i l e  o f  t h e  r i v e r  mouth and Wi l l i am Henry Bay c l o s e d  w i t h i n  a  r a d i u s  o f  one- 
h a l f  n a u t i c a l  m i l e  o f  t h e  mouth o f  t h e  B e a r d s l e e  R i v e r .  

3. August 21-23: open  i n  t h e  e n t i r e  s e c t i o n ;  g i l l  n e t  mesh r e s t r i c t e d  a  minimum of  n o t  l e s s  t h a n  s i x  and o n e - q u a r t e r  i n c h e s .  

4. August 28-30, September  4-6 and  11-13: open s o u t h  o f  t h e  l a t i t u d e  o f  P o i n t  Br idge t :  g i l l  n e t  mesh r e s t r i c t e d  a  minimum o f  n o t  l e s s  t h a n  s i x  and 
one -qua r t e r  i n c h e s .  

5. September  18-20: open s o u t h  o f  t h e  l a t i t u d e  o f  P o i n t  B r i d g e t .  

6. September  25-26 and  O c t o b e r  2-3: open w i t h i n  two n a u t i c a l  m i l e s  o f  t h e  w e s t e r n  s h o r e  o f  Lynn Canal .  



T a b l e  6 .  Weekly s t o c k  c o n t r i b u t i o n s  i n  numbers and p e r c e n t s ,  and  a s s o c i a t e d  s t a n d a r d  e r r o r s  i n  t h e  Lynn Cana l  

( D i s t r i c t  115) sockeye  salmon c a t c h  by s t a t i s t i c a l  week f o r  1988. E s t i m a t e s  g i v e n  a r e  from t h e  v i s u a l  

c l a s s i f i c a t i o n  t e c h n i q u e .  

B e r n e r s  Bay/ 

C h i l k o o t  Lake C h i l k a t  Lake C h i l k a t  Mainstem 

S t a t i s t i c a l  - Tot a 1  

Week C a t c h  S E  P e r c e n t  C a t c h  SE P e r c e n t  C a t c h  SE P e r c e n t  C a t c h  

T o t a l  253,968 1,937 72.2% 76,473 1,729 21.8% 21,110 1,242 6.0% 351,551 



T a b l e  7. Comparison o f  age-1.3 s t o c k  c o n t r i b u t i o n  and s t a n d a r d  e r r o r  e s t i m a t e s  from t h r e e  a n a l y s e s .  

S t o c k  c o n t r i b u t i o n  e s t i m a t e s  by s t o c k  g r o u p  and method a 

C h i l k o o t  Lake C h i l k a t  Lake B e r n e r s  B a y / C h i l k a t  Mainstem 
Age-1.3 

T o t a l  S t a t  Week LDF ALLVC LDF ALLVC VC LDF ALLVC 

T o t a l  193,512 201,564 199,783 32,008 27,115 23,276 11,946 8,788 14,408 
95% Conf idence  I n t e r v a l s  

Upper 200,682 208,853 203,964 38,188 32,338 25,677 15,799 13,312 16,678 
Lower 186,342 194,275 195,602 25,828 21,892 20,875 8,093 4,264 12,138 

S t a n d a r d  e r r o r s  o f  s t o c k  c o n t r i b u t i o n  e s t i m a t e s  by s t o c k  g r o u p  and method 

C h i l k o o t  Lake C h i l k a t  Lake B e r n e r s  Bay/Chi lka t  Mainstem 

S t a t  Week LDF ALLVC LDF ALLVC LDF ALLVC 

T o t a l  

a L i n e a r  d i s c r i m i n a n t  f u n c t i o n  (LDF) and v i s u a l  c l a s s i f i c a t i o n  (VC) t e c h n i q u e s  were a p p l i e d  t o  a p p r o x i m a t e l y  100 s c a l e s  
p e r  s t r a t a .  Those methods a r e  compared t o  v i s u a l  c l a s s i f i c a t i o n  o f  a l l  age-1.3 s c a l e s  (ALLVC) . ALLVC e s t i m a t e s  a r e  
t h o s e  r e p o r t e d  e l s e w h e r e  i n  t h i s  r e p o r t  f o r  f i n a l  s t o c k  c o n t r i b u t i o n s .  



Table 8. Catch, escapement, total run, and exploitation rates of Lynn Canal (District 115) sockeye salmon by age class and system, 1988. 

Brood Year and Age Class 

1986 1985 1984 1983 1982 1981 

System 0.1 0.2 1.1 0.3 1.2 2.1 0.4 1.3 2.2 1.4 2.3 3.2 2.4 3.3 Total 

Chilkoot Lake 

Catch Number 
Percent 

Escapement Number 
Percent 

Total Run Number 
Percent 

Expl. Rate 

Chilkat Lake 

Catch Number 
Percent 

Escapement Number 
Percent 

Total Run Number 
Percent 

Expl. Rate 

Berners Bay/ Chilkat Mainstem 

Catch Number 7 0 5,438 1,049 
Percent 0.3 25.8 5.0 

Lace River 
Escapement Percent 

Peak Number a 

Chilkat Mainstem 
Escapement Percent 1.1 36.6 1.1 32.3 23.7 

Peak Number 

a Peak escapement count, not total enumeration. Peak daily counts of sockeye salmon were: 300 in the Lace River on 8/4 and 300 in the 
Antler/Gilkey River on 8/4. 

Peak escapement count, not total enumeration. Peak daily counts of sockeye salmon were: 250 at Mosquito Lake on 8/15, 450 in the Mule 
Meadows area on 8/15, 550 at Bear Flats on 10/12, and 200 in the Kelsall River on 8/15. 



Table 9. Average length of sockeye salmon catches and escapements in Lynn Canal (District 115) by sex and 
age class, 1988. 

Brood Year and Age Class 

1984 1983 1982 1981 

0.3 1.2 1.3 2.2 1.4 2.3 3.2 2.4 3.3 Total 

Chilkat Lake 

District 115 Catch 

Male Avg. Length 
Std. Error 
Sample Size 

Female Avg. Length 
Std. Error 
sample Size 

All Fish Avg. Length 
Std. Error 
Sample Size 

Escapement 

Male Avg. Length 
Std. Error 
Sample Size 

Female Avg. Length 
Std. Error 
Sample Size 

All Fish Avg. Length 
Std. Error 
Sample Size 

Chilkoot Lake 

District 115 Catch 

Male Avg. Length 
std. Error 
Sample Size 

Female Avg. Length 
Std. Error 
Sam~le Size 

All Fish Avg. Length 
Std. Error 
Sample Size 

Escapement 

Male Avg. Length 
Std. Error 
Sample Size 

Female Avg. Length 
Std. Error 
Sample Size 

A11 Fish Avg. Length 
Std. Error 
Sample Size 



T a b l e  9 .  ( p a g e  2 o f  2 )  

B r o o d  Y e a r  a n d  A g e  C l a s s  

0 . 1  0 . 2  1.1 0 . 3  1 . 2  0 . 4  1 .3  T o t a l  

B e r n e r s  B a y / C h i l k a t  M a i n s t e m  

D i s t r i c t  115 C a t c h  

M a l e  A v g .  L e n g t h  
S t d .  E r r o r  
S a m p l e  S i z e  

F e m a l e  A v g .  L e n g t h  
S t d .  E r r o r  
S a m p l e  S i z e  

A l l  F i s h  A v g .  L e n g t h  
S t d .  E r r o r  
S a m p l e  S i z e  

L a c e  R i v e r  E s c a p e m e n t  

M a l e  A v g .  L e n g t h  
S t d .  E r r o r  
S a m p l e  S i z e  

F e m a l e  A v g .  L e n g t h  
S t d .  E r r o r  
S a m p l e  S i z e  

A l l  F i s h  A v g .  L e n g t h  
S t d .  E r r o r  
S a m p l e  S i z e  

C h i l k a t  R i v e r  M a i n s t e m  E s c a p e m e n t  

M a l e  A v g .  L e n g t h  3 9 0  4 2 7  
S t d .  E r r o r  4 . 5  
S a m p l e  S i z e  1 3  4  

F e m a l e  A v g .  L e n g t h  
S t d .  E r r o r  
S a m p l e  S i z e  

A l l  F i s h  A v g .  L e n g t h  3 9 0  4 2 7  
S t d .  E r r o r  4 . 5  
S a m p l e  S i z e  1 3 4  



Table 10. Cumulative migratory time densities, mean dates of arrival, and variance for major age classes 
of sockeye salmon stocks which returned to Lynn Canal, 1988. 

Catches in District 115 

Stock Group and Age Class 

Chilkoot Lake Chilkat Lake Berners/Mainstem 
Statistical 

Week Dates 1.2 1.3 2.2 2.3 Total 1.2 1.3 2.2 2.3 Total 0.3 1.3 Total 

Mean Stat. Week 
Mean Calendar Date 

Variance 3.9 5.4 4.6 6.3 5.4 4.4 4.8 7.6 6.5 9.5 4.5 2.1 3.1 
Std. Error 2.0 2.3 2.1 2.5 2.3 2.1 2.2 2.8 2.5 3.1 2.1 1.4 1.8 

? 
Escapements 

Stock Group and Age Class 

Mid- Mid- 
Period Statistical 
Dates Week 

Chilkoot Lake Mid- 
Period 
Dates 

7/04 
7/28 
8/01 
8/08 
8/18 
8/24 
9/06 
9/18 
9/28 
10/30 

Mid- 
Statistical 

Week 

27.7 
31.1 
31.7 
32.7 
34.1 
35.0 
36.9 
38.6 
40.0 
44.6 

Chilkat Lake 

Total 

0.014 
0.033 
0.314 
0.386 
0.440 
0.472 
0.538 
0.610 
0.680 
0.814 
0.895 
1.000 

1.3 2.2 2.3 Total 

Mean Stat. Week 
Mean Calendar Date 

Variance 
Std. Error 



T a b l e  11. Age c o m p o s i t i o n  o f  s o c k e y e  salmon i n  t h e  C h i l k o o t  Lake t o t a l  r u n  from 1976 t o  1988. 

P a r t  A  - I n  Numbers o f  F i s h  

Age C l a s s  By F r e s h w a t e r  Age C l a s s  

Year 1.1 1.2 2.1 1.3 2.2 1.4 2.3 3.2 2.4 3.3 T o t a l  1. 2. 3. 

-- 
Average 190 18,667 29 160,113 4,950 1,138 37,628 115 266 118 222,648 179,830 42,728 90 

P a r t  B - P e r c e n t  o f  T o t a l  

Average 0 . 1  9.8 68.9 3.0 0.5 17.8 0.1 0.1 0.0 100.0 79.1 20.8 0.0 
--- 

P a r t  C  - E x p l o i t a t i o n  R a t e s  by Age C l a s s  

-- 
Average 0.29 0.39 0.67 0.57 0.37 0.49 0.56 0.36 0.74 0.74 0.54 0.54 0.53 0.52 



T a b l e  12. A g e  c o m p o s i t i o n  o f  s o c k e y e  s a l m o n  i n  t h e  C h i l k a t  L a k e  t o t a l  r u n  f r o m  1976 t o  1988. 

P a r t  A  - I n  N u m b e r s  of Fish 

A g e  C l a s s  By F r e s h w a t e r  A g e  C l a s s  

Y e a r  1.1 0.3 1.2 2.1 1.3 2.2 3.1 1.4 2.3 3.2 2.4 3.3 T o t a l  1. 2. 3. 

A v e r a g e  442 41 3, 749 1,441 32,782 61,391 125 158 62,398 1,593 57 337 163,380 36,820 124,817 1,739 

P a r t  B - P e r c e n t  of  T o t a l  

A v e r a a e  0.2 0.0 2.4 0.7 19.9 38.5 0.1 0.1 37.3 1.1 0.0 0.2 100.0 22.5 76.3 1.2 

P a r t  C  - E x p l o i t a t i o n  R a t e s  b y  A g e  C l a s s  

A v e r a o e  0.02 0.54 0.23 0.56 0.51 0.23 0.68 0.59 0.49 0.77 0.78 0.55 0.56 0.55 0.54 



T a b l e  1 3 .  Brood  y e a r  r e t u r n s  o f  s o c k e y e  s a l m o n  a n d  t o t a l  r e t u r n  p e r  s p a w n e r  (TR/S) t o  C h i l k o o t  Lake ,  
1976-1983 b r o o d  y e a r s .  

P a r t  A - Numbers o f  f i s h  b y  a g e  c l a s s .  

3-Yr 4-Yr 5-Yr 6-Yr 7-Yr 
T o t a l  

Year  E s c .  1.1 1 . 2  2 . 1  1 . 3  2 . 2  1 . 4  2 . 3  3 . 2  2 . 4  3 . 3  R e t u r n  TR/S 

1 9 7 1  a 4 8 , 0 3 8  9 , 7 9 9  267 4 1 , 1 3 9  9 9 , 2 4 3  
1972 a  30 ,332  1 5 4 , 7 4 3  6 , 0 6 6  78 1 0 , 9 4 6  2 0 2 , 1 6 5  
1973  a  760  8 , 1 4 9  3 0 , 2 5 8  2 , 2 6 9  2 7 , 9 2 5  8  8  6 9 , 4 4 9  
1974 a 6 ,167  92 ,557  7 , 4 1 3  2 5  2 9 , 6 4 1  313  2  2  50 1 3 6 , 1 8 8  
1975  a  3 7 , 8 2 7  6 8 , 9 2 3  9 , 5 2 3  270 1 7 , 3 8 0  1 0 8  1 3 4 , 0 3 1  
1976 71 ,297  8 , 9 3 3  96 ,992  2 , 8 7 0  1 , 4 2 0  1 3 , 0 9 7  4  4  6  1 2 3 , 3 6 2  1 . 7  
1977 9 7 , 0 5 1  9 , 5 5 6  200 ,862  2 , 0 2 4  980 78 ,744  139  2 9 2 , 3 0 5  3 . 0  
1978  35 ,454  24 3 0 , 0 5 0  2 2 3 , 0 6 1  1 , 9 8 1  1 , 4 0 3  2 2 , 2 9 5  3  6  5 30 279 ,209  7 . 9  
1979 95 ,946  1 6 , 8 6 6  45 2 9 7 , 6 6 9  659 4 ,342  30 ,390  56 325 176  350 ,528  3 . 7  
1980 96 ,512  8 9  1 0 , 0 4 4  1 6 9 , 2 4 8  3 , 1 5 4  1 , 0 1 6  2 9 , 9 3 5  300 292 2 1 4 , 0 7 8  2 . 2  
1 9 8 1  83 ,372  1 7 , 0 1 1  7  1 4 5 , 2 1 4  3 ,452  684 1 0 6 , 4 6 5  667 52 273 ,552  3 . 3  
1982 1 0 2 , 9 7 3  1 9 6  1 8 , 2 9 3  2 9 0 , 6 8 8  4 ,574  2 ,034  3 6 , 3 8 2  455 2 , 2 7 7  354 ,899  3 . 4  
1983  8 0 , 3 4 3  4 3  2 7 , 1 5 0  2 6 3 , 2 1 8  1 0 , 5 6 7  1 , 2 4 9  1 1 7 , 1 1 8  419 ,345  5 . 2  
1984 100 ,417  27 2 2 , 2 8 8  3  4  
1985  6 9 , 0 2 6  
1986 8 8 , 0 2 4  
1987 9 5 , 1 8 5  
1988  8 1 , 2 7 4  

Mean 76-83 8 2 , 8 6 9  8 8  1 7 , 2 3 8  26 2 1 0 , 8 6 9  3 , 6 6 0  1 , 6 4 1  5 4 , 3 0 3  30 328 565  2 8 8 , 4 1 0  3 . 8  
I 

W SD 76-83 2 1 , 8 8 0  7 1  7 , 9 5 9  20 7 1 , 6 1 9  3 , 0 2 3  1 , 1 6 2  4 0 , 4 8 5  28  2 0 1  920 91 ,425  1 . 9  
=P Min 76-83 35 ,454  24 8 , 9 3 3  7  9 6 , 9 9 2  659 684 1 3 , 0 9 7  4  ' 46 30 123 ,362  1 . 7  

Max 76-83 1 0 2 , 9 7 3  196  3 0 , 0 5 0  45 2 9 7 , 6 6 9  1 0 , 5 6 7  4 , 3 4 2  1 1 7 , 1 1 8  56 667 2 , 2 7 7  419 ,345  7 . 9  
CV 76-83 26% 8 1 %  46% 78% 34% 8 3 %  7  1% 75% 93% 61% 163% 32% 51% 

P a r t  B  - Brood  y e a r  r e t u r n ,  p e r c e n t  b y  a g e  c l a s s .  

Year  1.1 1 . 2  2 . 1  1 . 3  2 . 2  1 . 4  2 . 3  3 . 2  2 . 4  3 . 3  T o t a l  

Mean 76-83 0 . 0  6 . 1  0 . 0  7 3 . 6  1 . 3  0 . 6  1 8 . 2  0 . 0  0 . 1  0 . 1  1 0 0 . 0  
SD 76-83 0 . 0  2 . 3  0 . 0  1 1 . 0  0 . 8  0 . 4  1 1 . 6  0 . 0  0 . 1  0 . 2  0 . 0  

Min 76-83 0 . 0  3 . 3  0 . 0  5 3 . 1  0 . 2  0 . 3  8 . 0  0 . 0  0 . 0  0 . 0  1 0 0 . 0  
Max 76-83 

CV 76-83 

a E s c a p e m e n t s  n o t  e n u m e r a t e d .  



T a b l e  1 4 .  B r o o d  y e a r  r e t u r n s  o f  s o c k e y e  s a l m o n  a n d  t o t a l  r e t u r n  p e r  s p a w n e r  ( T R / S )  t o  C h i l k a t  L a k e ,  1 9 7 1 - 1 9 8 3  b r o o d  y e a r s .  

3-Yr 4-Yr 5-Yr 6-Yr 7-Yr 8-Yr 
B r o o d  T o t  a 1  

y e a r  E s c .  1.1 0 . 3  1 . 2  2 . 1  1 . 3  2 . 2  3 . 1  1 . 4  2 . 3  3 . 2  2 . 4  3 . 3  4 . 3  R e t u r n  TR/S 

Mean  7 1 - 8 3  7 1 , 4 4 6  3 8 8  4 1  3 , 8 7 4  1 , 6 1 9  3 2 , 7 8 2  6 1 , 3 9 1  1 2 5  1 0 3  6 6 , 6 2 1  1 , 5 4 3  4 4  3 4 2  7 0  1 6 7 , 6 3 9  2 . 6  
SD 7 1 - 8 3  2 5 , 9 9 4  3 2 1  0  2 , 3 5 9  1 , 3 3 3  2 0 , 5 5 9  2 2 , 6 4 5  0  1 8 4  3 3 , 5 9 1  2 , 7 9 6  3 5  2 6 0  0  5 2 , 3 7 9  1 . 0  

M i n  71-83  4 1 , 0 4 4  0  0  1 , 1 2 4  0  9 , 1 8 4  1 5 , 7 7 6  0  0  1 8 , 3 4 0  6  3  0  2 3  0  1 0 8 , 9 9 2  1 . 0  
Max 71-83  1 3 4 , 2 0 7  9 6 7  4 1  9 , 7 1 5  4 , 4 7 8  7 3 , 0 1 1  9 8 , 4 6 9  1 2 5  6 6 6  1 1 9 , 5 3 5  1 0 , 1 6 0  9 5  8 9 6  7 0  2 8 9 , 5 3 7  5 . 1  

I 
CV 7 1 - 8 3  3 6 %  8 3 %  0% 6 1 %  8 2 %  6 3 %  3 7 %  0 %  1 7 8 %  5 0 %  1 8 1 %  8 0 %  7 6 %  0 %  3 1 %  4 1 %  

W 
P 

P a r t  B  - B r o o d  v e a r  r e t u r n .  ~ e r c e n t  b v  a a e  c l a s s .  

y e a r  E s c .  1.1 0 . 3  1 . 2  2 . 1  1 . 3  2 . 2  3 . 1  1 . 4  2 . 3  3 . 2  2 . 4  3 . 3  4 . 3  T o t a l  

Mean  1 9 7 6 - 8 3  0 . 1  < 0 . 1  2 .4  0 . 6  1 8 . 8  3 7 . 9  < 0 . 1  < 0 . 1  3 9 . 3  0 . 8  < 0 . 1  0 . 2  < 0 . 1  1 0 0 . 0  
SD 1 9 7 6 - 8 3  0 . 2  < 0 . 1  1 . 4  0 . 7  8 . 2  1 4 . 2  cO.1 0 . 1  1 4 . 9  1 . 3  < 0 . 1  0 . 2  c O . 1  

M i n  1 9 7 6 - 8 3  0 . 1  < 0 . 1  0 . 8  0 . 2  6 . 5  1 1 . 3  0 . 1  0 . 1  1 6 . 8  0 . 1  < 0 . 1  0 . 1  < 0 . 1  1 0 0 . 0  
Max 1 9 7 6 - 8 3  0 . 5  < 0 . 1  5 . 0  1 . 9  3 6 . 6  6 0 . 2  0 . 1  0 . 2  6 4 . 2  4 . 8  < 0 . 1  0 . 6  0 . 1  1 0 0 . 0  

CV 1 9 7 6 - 8 3  1 . 7  3 . 6  0 . 6  1 . 2  0 . 4  0 . 4  3 . 6  1 . 4  0 . 4  1 . 7  1.1 1 . 2  3 . 6  



MUD BAY PT. 

UNDERBILT REEF 

Figure  1. Lynn Canal ( D i s t r i c t  115) showing t h e  management s e c t i o n s  
and p r i n c i p a l  spawning and r e a r i n g  a r e a s .  
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Figure 3. Typical scale patterns of sockeye salmon with one freshwater 
annulus from Chilkoot Lake, Chilkat Lake, and Berners Bay/ 
Chilkat Mainstem stocks. 
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Figure 4. Typical scale patterns of sockeye salmon with two freshwater 
annuli from Chilkoot Lake, Chilkat Lake, and Berners Bay/ 
Chilkat Mainstem stocks. 
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Figure 5. Weekly age composition of sockeye salmon harvested in Lynn Canal, 1988. 
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Figure 6. Weekly age composition of Chilkoot (A) and Chilkat 
Lake (B) sockeye salmon harvested in Lynn Canal, 1988. 
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Figure 7. Weekly escapements of sockeye salmon into Chilkat and Chilkoot Lakes, 1988. 
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Figure 8. Period age composition of sockeye salmon escapements 
to Chilkat (B) and Chilkoot (A) Lakes, 1988. 



Figure 9. The Chilkoot and Chilkat River drainages. 





APPENDICES 



Appendix A.1. Scale pattern measurements for age-1.2 sockeye salmon in 
escapements to Lynn Canal, 1988. 

Variable Stock 

1. Number of circuli in Chilkoot Lake 
1st freshwater year. Chilkat Lake 

2. Size of 1st freshwater Chilkoot Lake 
year. Chilkat Lake 

3. Number of circuli in Chilkoot Lake 
freshwater plus growth Chilkat Lake 
zone. 

4. Size of freshwater Chilkoot Lake 
plus growth zone. Chilkat Lake 

5. Number of circuli in Chilkoot Lake 
total freshwater growth Chilkat Lake 
zone. 

6. Size of total fresh- Chilkoot Lake 
water growth zone Chilkat Lake 

7. Number of circuli in Chilkoot Lake 
1st marine year. Chilkat Lake 

8. Size of 1st marine Chilkoot Lake 
year. Chilkat Lake 

Number of scales Chilkoot Lake 
digitized. Chilkat Lake 

Me an SE Min Max 
- - - - 



Appendix A.2. Scale pattern measurements for age-1.3 sockeye salmon in 
escapements to Lynn Canal, 1988. 

Variable Stock Mean Min Max 
- - 

1. Number of circuli in Chilkoot Lake 
1st freshwater year. Chilkat Lake 

Berners/Mainstem 

2. Size of 1st freshwater Chilkoot Lake 
year. Chilkat Lake 

Berners/Mainst em 

3. Number of circuli in Chilkoot Lake 
freshwater plus growth Chilkat Lake 
zone. Berners/Mainst em 

4. Size of freshwater Chilkoot Lake 
plus growth zone. Chilkat Lake 

Berners/Mainst em 

5. Number of circuli in Chilkoot Lake 
total freshwater growth Chilkat Lake 
zone. Berners/~ainstem 

6. Size of total fresh- Chilkoot Lake 
water growth zone Chilkat Lake 

Berners/Mainst em 

7. Number of circuli in Chilkoot Lake 
1st marine year. Chilkat Lake 

Berners/Mainstem 

8. Size of 1st marine Chilkoot Lake 
year. Chilkat Lake 

Berners/Mainstem 

Number of scales Chilkoot Lake 
digitized. Chilkat Lake 

Berners/Mainstem 



Appendix A.3. Scale pattern measurements for age-2.2 sockeye salmon in 
escapements to Lynn Canal, 1988. 

Variable Stock 
- - 

SE Min Max 

1. Number of circuli in Chilkoot Lake 
1st freshwater year. Chilkat Lake 

2. Size of 1st freshwater Chilkoot Lake 
year. Chilkat Lake 

3. Number of circuli in Chilkoot Lake 
2nd freshwater year. Chilkat Lake 

4. Size of 2nd freshwater Chilkoot Lake 
year. Chilkat Lake 

5. Number of circuli in Chilkoot Lake 
freshwater plus growth Chilkat Lake 
zone. 

6. Size of freshwater Chilkoot Lake 
plus growth zone. Chilkat Lake 

7. Number of circuli in Chilkoot Lake 
1st two freshwater Chilkat Lake 
years. 

8. Size of first two Chilkoot Lake 
freshwater years. Chilkat Lake 

9. Number of circuli in Chilkoot Lake 
total freshwater growth Chilkat Lake 
zone. 

10. Size of total fresh- Chilkoot Lake 
water growth zone. Chilkat Lake 

11. Number of circuli in Chilkoot Lake 
1st marine year. Chilkat Lake 

12. Size of 1st marine Chilkoot Lake 
year. Chilkat Lake 

Number of scales Chilkoot Lake 
digitized. Chilkat Lake 



Appendix A.4. Scale pattern measurements for age-2.3 sockeye salmon in 
escapements to Lynn Canal, 1988. 

Variable Stock 

1. Number of circuli in Chilkoot Lake 
1st freshwater year. Chilkat Lake 

2. Size of 1st freshwater Chilkoot Lake 
year. Chilkat Lake 

3. Number of circuli in Chilkoot Lake 
2nd freshwater year. Chilkat Lake 

4. Size of 2nd freshwater Chilkoot Lake 
year. Chilkat Lake 

5. Number of circuli in Chilkoot Lake 
freshwater plus growth Chilkat Lake 
zone. 

6. Size of freshwater Chilkoot Lake 
plus growth zone. Chilkat Lake 

7. Number of circuli in Chilkoot Lake 
1st two freshwater Chilkat Lake 
years. 

8. Size of first two Chilkoot Lake 
freshwater years. Chilkat Lake 

9. Number of circuli in Chilkoot Lake 
total freshwater growth Chilkat Lake 
zone. 

10. Size of total fresh- Chilkoot Lake 
water growth zone. Chilkat Lake 

11. Number of circuli in Chilkoot Lake 
1st marine year. Chilkat Lake 

12. Size of 1st marine Chilkoot Lake 
year. Chilkat Lake 

Number of scales Chilkoot Lake 
digitized. Chilkat Lake 

Me an SE Min Max 
- - -  - 



Frequency 

Size of Total FW Zone 
Age 1.2 

l4 l' 

Incremental Distance 

Chilkat Chilkoot 
<.,$".:/$ 

Appendix A.5. Incremental distances in the total freshwater zone for fish aged 1.2 
from Chilkoot and Chilkat Lake escapements, 1988. 



Frequency 

25 
B I M  m C h i l k a t  Ch il koot 

Mean 89 1 60 58 

20 Size of 1st FW Year 
Age 1.3 

15 

10 

5 

0 

Incremental Distance 
Appendix A.6. Incremental distances in the first freshwater year for fish aged 1.3 from Chilkoot 

Lake, Chilkat Lake, and Berners Bay/Chilkat Mainstem (B/M) escapements, 1988. 



Frequency 

Mean 25 

No. Circuli Total FW Zone 

9 12 15 18 21 24 27 30 33 36 

Number of Circuli 
Appendix A.7. Number of circuli in the total freshwater zone for fish aged 2.2 from 

Chilkoot and Chilkat Lake escapements, 1988. 



Frequency 

Chilkoot Chilkat 

Size of 2nd FW Year 

30 51 72 93 114 135 156 177 198 219 

Incremental Distance 
Appendix A.8. Incremental distances in the second freshwater year for fish aged 2.3 from 

Chilkoot and Chilkat Lake escapements, 1988. 



Appendix B.1. Age compos i t ion  of sockeye salmon h a r v e s t e d  i n  t h e  Lynn Canal d r i f t  g i l l n e t  f i s h e r y  by 

age c l a s s  and f i s h i n g  p e r i o d ,  1 9 8 8 .  

Brood Year and Age C l a s s  

1 9 8 5  1 9 8 4  1 9 8 3  1 9 8 2  1 9 8 1  

0 . 2  0 . 3  1 . 2  2 . 1  0 . 4  1 . 3  2 . 2  1 . 4  2 . 3  3 . 2  2 . 4  3 . 3  T o t a l  

S t a t i s t i c a l  Week 2 6  ( June  1 9  - 2 5 )  

Sample S i z e  1 3  9  2  5 7 4  1 4  4  5 8  674 
P e r c e n t  1 . 9  1 . 3  0 . 3  8 5 . 2  2 . 1  0 . 6  8 . 6  1 0 0 . 0  
S t d .  E r r o r  0.5  0 . 4  0 . 2  1 . 3  0 . 5  0 . 3  1 . 0  
Number 1 5 3  1 0 6  2 4  6 7 6 0  1 6 5  47 6 8 3  7 9 3 8  

S t a t i s t i c a l  Week 2 7  ( June  2 6  - J u l y  2 )  

Sample S i z e  

P e r c e n t  

S t d .  E r r o r  

Number 

S t a t i s t i c a l  Week 2 8  ( J u l y  3  - 9)  

Sample S i z e  42 5  1 1 6 8 1  3 4  5  6 3  8 7 7  
P e r c e n t  4 . 8  5 . 8  0 . 1  7 7 . 7  3 . 9  0 . 6  7 . 2  1 0 0 . 0  
S t d .  E r r o r  0 . 7  0 . 8  0 . 1  1 . 4  0 . 6  0 . 2  0 . 9  
Number 1 1 7 2  1 4 2 3  2 8  1 9 0 0 2  9 4 8  1 4 0  1 7 5 8  2 4 4 7 1  

S t a t i s t i c a l  Week 2 9  ( J u l y  1 0  - 1 6 )  

Sample S i z e  1 2 9  63 6 9 6  1 7  2  82  8 9 0  
P e r c e n t  0 . 1  3 . 3  7 . 1  7 8 . 2  1 . 9  0 .2  9 . 2  1 0 0 . 0  
S t d .  E r r o r  0 . 1  0 . 6  0 . 8  1 . 4  0 . 5  0 .2  1 . 0  
Number 43 1 2 3 4  2 6 8 0  2 9 6 0 6  7 2 3  8 5  3 4 8 8  3 7 8 5 9  

S t a t i s t i c a l  Week 3 0  ( J u l y  1 7  - 2 3 )  

Sample S i z e  1 1 0  6  9  

P e r c e n t  0 . 1  1 . 0  6 . 8  

S t d .  E r r o r  0 . 1  0 . 3  0 . 8  
Number 2 7  2 6 7  1 8 4 1  

S t a t i s t i c a l  Week 3 1  ( J u l y  2 4  - 3 0 )  

Sample S i z e  1 3  7  7  7 4 9  45 4  1 2 6  1 1 0 1 5  

P e r c e n t  1 . 3  7 . 6  7 3 . 8  4 . 4  0 . 4  1 2 . 4  0 . 1  1 0 0 . 0  

S t d .  E r r o r  0 . 4  0 . 8  1 . 4  0 . 6  0 . 2  1 . 0  0 . 1  

Number 752 4 4 5 6  4 3 3 5 0  2 6 0 4  2 3 2  7 2 9 2  5 8  5 8 7 4 4  

S t a t i s t i c a l  Week 3 2  ( J u l y  3 1  - August 6 )  

Sample S i z e  

P e r c e n t  

S t d .  E r r o r  

Number 

S t a t i s t i c a l  Week 3 3  (August 7  - 1 3 )  

Sample S i z e  4 6  8  5 9 1  8 0  2  2 1 0  1 1 957 

P e r c e n t  0 . 4  7 . 1  6 1 . 8  8 . 4  0 . 2  2 1 . 9  0 . 1  0 . 1  1 0 0 . 0  
S t d .  E r r o r  0 . 2  0 . 8  1 . 6  0 . 9  0 . 1  1 . 3  0 . 1  0 . 1  

Number 2 4 1  4 1 0 1  3 5 6 4 0  4 8 2 4  1 2 2  1 2 6 6 4  60 6  0  5 7 7 1 2  

S t a t i s t i c a l  Week 3 4  (August 1 4  - 2 0 )  

Sample S i z e  

P e r c e n t  

S td .  E r r o r  

Number 



Appendix B .  1. (page 2 of 2 )  

Brood Year and Age Class 

1 9 8 5  1 9 8 4  1 9 8 3  1 9 8 2  1 9 8 1  

0 . 2  0 . 3  1 . 2  2 . 1  0 . 4  1 . 3  2 . 2  1 . 4  2 . 3  3 . 2  2 . 4  3 . 3  Total  

S t a t i s t i c a l  Week 3 5  (August 2 1  - 2 7 )  

Sample S i ze  

Percent  

Std .  Error  

Number 

S t a t i s t i c a l  Week 3 6  (August 2 8  - September 3 )  

Sample Size  2  7  3 1 9  1 1 4  1 3 4 6  1 2  8 1 0  

Percent 3 . 3  3 9 . 4  1 4 . 1  0 . 1  4 2 . 7  0 . 1  0 . 2  1 0 0 . 0  

Std.  Error  0 . 6  1 . 7  1 . 2  0 . 1  1 . 7  0 . 1  0 . 2  

Number 5 2 4  6187 2 2 1 1  1 9  6 7 1 1  1 9  3  9  1 5 7 1 0  

S t a t i s t i c a l  Week 3 7  (September 4  - 1 0 )  

Sample S i ze  
Percent  
Std .  Error  

Number 

Weeks 3 8  - 4 1  (September 11 - October 8 )  

Sample Size  

Percent  

Std .  Error  

Number 

Combined Per iods  (Percentages  a r e  weighted by per iod ca tches)  

Male 

Sample S i ze  2  87 4 1 8  1 4  3 1 5 4  

Percent < 0 . 1  0 . 8  4 . 7  < 0 . 1  < 0 . 1  3 1 . 0  

Std.  Error  < 0 . 1  0 . 1  0 . 2  < 0 . 1  < 0 . 1  0 . 5  

Number 7 0  2 6 9 9  1 6 1 9 9  34 8 3  1 0 7 4 7 6  

Female 

Sample S i ze  

Percent  

Std .  Error  

Number 

A l l  F i sh  

Sample S i ze  2  1 7 6  5 7 1  2  5  6 9 3 5  

Percent < 0 . 1  1 . 5  6 . 3  < 0 . 1  < 0 . 1  6 7 . 5  

Std.  Error  < 0 . 1  0.1 0 . 3  <0.1  < 0 . 1  0 . 5  

Number 70 5 4 3 8  2 2 2 0 8  5 5  95 2 3 7 4 6 7  



Appendix B.2.  Length composi t ion  of sockeye salmon h a r v e s t e d  i n  t h e  Lynn Canal g i l l n e t  f i s h e r y  by s ex ,  
age  c l a s s ,  and f i s h i n g  pe r i od ,  1 9 8 8 .  

Brood Year and Age C l a s s  
-- 

1984  1 9 8 3  1982  1 9 8 1  

0 .3  1 . 2  0.4 1 . 3  2 . 2  1 . 4  2 .3  3 .2  2 .4  3 . 3  T o t a l  

S t a t i s t i c a l  Week 2 6  ( June  1 9  - 2 5 )  

Male Avg. Length 590  518 593  527 608 5 8 1  
Female Avg. Length 5 5 5  5 4 5  610 580  514  6 1 5  587  

A l l  F i s h  Avg. Length 5 7 6  527  610 5 8 6  520  610  584  584 
Std .  E r r o r  9.5 1 1 . 7  1 . 3  1 3 . 2  1 3 . 7  5 .4  1.4 
Sample S i z e  1 0  3 1 3 1 9  9 4 3 2 3 7 8  

S t a t i s t i c a l  Week 2 7  IJune 2 6  - J u l y  2 )  

Male Avg. Length 572 5 3 9  
Female Avg. Length 5 8 6  497  

A l l  F i s h  Avg. Length 5 7 9  534  
Std .  E r r o r  6 .6  1 1 . 6  
Sample S i z e  1 7  8 

S t a t i s t i c a l  Week 2 8  ( J u l y  3 - 9)  

Male Avg. Length 588  516  615 5 9 0  5 1 6  5 7 5  5 8 9  
Female Avg. Length 584  502  5 7 6  507  583  

A l l  F i s h  Avg. Length 5 8 6  5 1 1  615  5 8 3  510  5 7 5  586  
Std .  E r r o r  6.4 8 .0  1 . 6  1 0 . 2  4.9 
Sample S i z e  1 2  8 1 240  1 3  1 22  

S t a t i s t i c a l  Week 2 9  ( J u l y  1 0  - 1 6 )  

Male Avg. Length 594  514 
Female Avg. Length 5 7 9  483  

A l l  F i s h  Avg. Length 588  504  
Std .  E r r o r  7 .9  7 .0  
Sample S i z e  1 0  1 9  

S t a t i s t i c a l  Week 3 0  ( J u l y  1 7  - 2 3 )  

Male Avg. Length 508  
Female Avg. Length 495  

A l l  F i s h  Avg. Length 5 0 6  
Std .  E r r o r  9.6 
Sample S i z e  1 6  

S t a t i s t i c a l  Week 3 1  ( J u l y  24  - 3 0 )  

Male Avg. Length 592 508  
Female Avg. Length 5 7 9  5 2 1  

A l l  F i s h  Avg. Length 587  5 1 5  
Std .  E r r o r  7.0 8 . 2  
Sample S i z e  5 2 1  

S t a t i s t i c a l  Week 3 2  ( J u l y  3 1  - August 6 )  

Male Avg. Length 605 510 
Female Avg. Length 603  489  

A l l  F i s h  Avg. Length 603  5 0 2  
Std .  E r r o r  7 .3  4.7 
Sample S i z e  3 4 5  

S t a t i s t i c a l  Week 3 3  (August 7 - 1 3 )  

Male Avg. Length 610 530 
Female Avg. Length 502  

A l l  F i s h  Avg. Length 610 524  
S td .  E r r o r  9 . 1  
Sample S i z e  1 1 7  



Appendix B.2.  (page 2  of  2 )  

Brood Year and Age C la s s  

1984  1 9 8 3  1982  1 9 8 1  

0 .3  1 . 2  0.4 1 . 3  2 . 2  1 . 4  2 . 3  3 . 2  2 .4  3 . 3  T o t a l  

S t a t i s t i c a l  Week 34  (August 1 4  - 20)  

Male Avg. Length 
Female Avg. Length 

A l l  F i s h  Avg. Length 
S td .  E r r o r  
Sample S i z e  

S t a t i s t i c a l  Week 3 5  (August 2 1  - 2 7 )  
Male Avg. Length 542 
Female Avg. Length 578  502  

A l l  F i s h  Avg. Length 578  5 2 6  
Std .  E r r o r  2 . 5  9.8 
Sample S i ze  2  2 0  

S t a t i s t i c a l  Week 3 6  (August 2 8  - Sep t .  3 )  
Male Avg. Length 5 5 3  604 570 622 5 6 5  625  603  
Female Avg. Length 5 5 8  5 9 4  532  590  605  5 6 5  5  93 

A l l  F i s h  Avg. Length 554  5 9 9  557  590  613  5 6 5  5 9 5  598  
s t d .  E r r o r  1 7 . 1  1 . 8  5 . 9  2 . 1  30 .0  1 . 8  
Sample S i ze  1 4  1 5 1  4  6  1 1 5 9  1 2  374  

S t a t i s t i c a l  Week 3 7  (Sep t .  4  - 10)  

Male Avg. Length 590 586  
Female Avg. Length 

A l l  F i s h  Avg. Length 590  5 8 6  
Std .  E r r o r  1 1 . 6  
Sample S i ze  1 3  

S t a t i s t i c a l  Weeks 3 8  - 4 1  (Sep t .  11 - October 8 )  

Male Avg. Length 620 590 
Female Avg. Length 

A l l  F i s h  Avg. Length 620  590  
Std .  E r r o r  
Sample S i z e  1 1 

Combined Pe r iods  (Lengths  weighted b y  pe r iod  c a t c h e s )  

Male Avg. Length 597  523  615 598  
Std .  E r r o r  4 .5  3 . 6  0.7 
Sample S i ze  3 5  1 2 9  1 1 1 8 0  

Female Avg. Length 5 8 4  504  610 5 8 1  
S td .  E r r o r  4 .0  4 .9  0 .6  
Sample S i ze  2 7  5  6  1 1 3 9 6  

A l l  F i s h  Avg. Length 5 9 3  5 1 9  614 5 8 9  
S td .  E r r o r  3 . 1  3 .0  2 . 5  0 . 5  
Sample S i ze  62 1 8 5  2  2580  



Appendix B.3. Estimated contribution of sockeye salmon stocks to the Lynn Canal (District 115) drift gillnet 
fishery by age class and fishing period, 1988. 

Brood Year and Age Class 

Stat 
Week Stock 0.2 0.3 1.2 2.1 0.4 1.3 2.2 1.4 2.4 3.3 Catch Prop. SE 2.3 3.2 

2 6 Chilkoot L. 82 3,860 2 4 35 5 90 4,591 0.578 0.036 
Chilkat L. 2 4 2,109 14 1 12 9 3 2,379 0.300 0.074 

Berners/Mainstem 153 2 4 791 968 0.122 0.160 
Total 0 153 106 0 24 6,760 165 47 683 0 0 0 7,938 1.000 

2 7 Chilkoot L. 177 5,106 66 8 6 526 5,961 0.371 0.056 
Chilkat L. 3 6 2 1 2,431 427 546 2 1 3,482 0.217 0.083 

Berners/Mainstem 1,007 301 43 5,260 6,611 0.412 0.056 
Total 0 1,007 514 2 1 43 12,797 493 86 1,072 0 2 1 0 16,054 1.000 

-- - 

2 8 Chilkoot L. 
Chilkat L. 

Berners/Mainstem 
Total 

2 9 Chilkoot L. 
Chilkat L. 

Berners/Mainstem 
Total 

3 0 Chilkoot L. 1,684 19,183 409 80 1,365 22,721 0.836 0.020 
Chilkat L. 72 2,012 258 1,063 3,405 0.125 0.105 

Berners/Mainstem 27 267 85 678 1,057 0.039 0.309 
Total 27 267 1,841 0 0 21,873 667 80 2,428 0 0 0 27,183 1.000 

3 1 Chilkoot L. 4,046 38,668 1,716 174 4,259 5 8 48,921 0.833 0.020 
Chilkat L. 410 4,118 888 58 3,033 8,507 0.145 0.095 

Berners/Mainstem 752 564 1,316 0.022 0.483 
Total 0 752 4,456 0 0 43,350 2,604 232 7,292 0 5 8 0 58,744 1.000 

32 Chilkoot L. 4,007 31,756 1,151 48 3,604 98 40,664 0.854 0.015 
Chilkat L. 401 1,742 857 3,448 4 9 6,497 0.136 0.093 

Berners/Mainstem 392 5 0 442 0.009 0.337 
Total 0 392 4,408 0 0 33,498 2,008 98 7,052 0 98 4 9 47,603 1.000 



Appendix B. 3. (page 2 of 2) 

Brood Year and Age Class 

Stat 
Week Stock 0.2 0.3 1.2 2.1 0.4 1.3 2.2 1.4 2.3 3.2 2.4 3.3 Catch Prop. SE 

3 3 Chilkoot L. 3,674 33,822 1,872 122 4,445 60 43,995 0.762 0.022 
Chilkat L. 427 1,711 2,952 8,219 60 13,369 0.232 0.067 

Berners/Mainstem 241 107 348 0.006 1.518 
Total 0 241 4,101 0 0 35,640 4,824 122 12,664 0 6 0 6 0 57,712 1.000 

3 4 Chilkoot L. 806 3 4 10,219 859 67 2,095 101 14,181 0.674 0.029 
Chilkat L. 459 1,894 34 4,350 3 4 6,771 0.322 0.061 

Berners/Mainstem 101 101 0.005 0.564 
Total 0 101 806 3 4 0 10,678 2,753 101 6,445 3 4 101 0 21,053 1.000 

3 5 Chilkoot L. 1,155 16,084 822 50 3,598 25 21,734 0.761 0.018 
Chilkat L. 5 1 295 1,389 4,868 100 2 5 6,728 0.236 0.059 

Berners/Mainstem 100 100 0.004 0.468 
Total 0 100 1,206 0 0 16,379 2,211 50 8,466 100 25 2 5 28,562 1.000 

& 3 6 Chilkoot L. 441 6,113 794 19 1,584 8,951 0.570 0.033 
‘f Chilkat L. 35 1,417 5,127 19 3 9 6,637 0.422 0.042 

Berners/Mainstem 4 8 7 4 122 0.008 0.876 
Total 0 0 524 0 0 6,187 2,211 19 6,711 19 0 3 9 15,710 1.000 

3 7 Chilkoot L. 116 1,292 57 35 396 35 1,931 0.353 0.051 
Chilkat L. 7 12 707 2,743 3 5 7 7 3,518 0.643 0.027 

Berners/Mainstern 7 3 13 23 0.004 1.177 
Total 0 7 126 0 0 1,317 764 35 3,139 35 42 7 5,472 1.000 

38-41 Chilkoot L. 12 348 12 6 117 495 0.155 0.103 
Chilkat L. 16 518 2,087 12 6 23 2,662 0.834 0.019 

Berners/Mainstem 12 5 16 33 0.010 0.484 
Total 0 12 17 0 0 380 530 6 2,204 12 6 23 3,190 1.000 

Combined Periods (Percentages are weighted by period catches) 

38-41 Chilkoot L. 0 0 19,022 3 4 0 199,783 8,458 947 25,347 0 377 0 253,968 0.722 0.008 
Chilkat L. 0 0 2,137 2 1 0 23,276 12,443 104 38,055 200 34 203 76,473 0.218 0.023 

Berners/Mainstem 70 5,438 1,049 0 95 14,408 0 5 0 0 0 0 0 21,110 0.060 0.059 

Total 70 5,438 22,208 55 95 237,467 20,901 1,101 63,402 200 411 203 351,551 1.000 



Appendix B.4. Number of scales classified to Chilkoot Lake, Chilkat Lake, and Berners Bay/Chilkat Mainstem by 
age class and fishing period, 1 9 8 8 .  

Brood Year and Age Class 

1 9 8 5  
Stat 
Week Stock 0 . 2  

2  6  Chilkoot L. 
Chilkat L. 

Berners/Mainstem 
Total 

1984 1 9 8 3  1 9 8 2  1 9 8 1  

0 . 3  1 . 2  2 . 1  0 . 4  1 . 3  2 . 2  1 . 4  2 . 3  3 . 2  2 . 4  3 . 3  Total 

0 7  3 2 2  2  3  4  9  3 8 3  
0  2  1 6 3  1 2  1 9 1 8 7  

1 3  0  2  8 9  1 0 4  
13 9  2  574 1 4  4  5  8  674 

2  7 Chilkoot L. 8 2 4 2  3  4  2  4  
Chilkat L. 3  1 1 0 6  2  0  2  6  

Berners/Mainstem 4 7  1 3  2  2 4 9  
Total 4 7  2  4  1 2 597 2 3  4  5  0  

2  8  Chilkoot L. 2 9  
Chilkat L. 11 

Berners/Mainstem 4 2  11 
Total 4 2  5 1  

2  9  Chilkoot L. 45 
Chilkat L. 1 0  

Berners/Mainstem 1 2 9  8  
Total 1 2 9  6 3  

- 

3 0 Chllkoot L. 6 1  
Chllkat L. 3  

Berners/Malnstem 1 1 0  5  
Total 1 1 0  6 9  

3  1 Chilkoot L. 6 9  
Chilkat L. 7  

Berners/Malnstem 1 3  1 
Total 1 3  77 

3 2  Chilkoot L. 
Chilkat L. 

Berners/Malnstem 
Total 

3 3  Chilkoot L. 60 
Chilkat L. 7 

Berners/Mainstem 4 1 
Total 4 6 8  

3 4  Chilkoot L. 2 4  1 
Chilkat L. 

Berners/Malnstem 3 
Total 3 2 4  1 

3 5  Chilkoot L. 4 6  
Chilkat L. 2  

Berners/Mainstem 4 
Total 4 48 

3 6  Chilkoot L. 
Chilkat L. 

Berners/Mainstem 
Total 

3 7  Chilkoot L. 
Chilkat L. 

Berners/Mainstem 
Total 

3 8 - 4 1  Chilkoot L. 
Chilkat L. 

Berners/Mainstem 
Total 

Combined Periods (Percentages are weighted by period catches) 

3 8 - 4 1  Chilkoot L. 4 6 9  1 5 , 4 9 1  2 2 8  3 4  7 7 1  1 3  7 ,007 
Chilkat L. 5  6  1 7 4 2  535 3  1 . 7 5 9  1 3  3  1 0  3 ,122 

Berners/Malnstem 2 1 7 6  4  6  5 7 0 2  1 1 933 
Total 2 1 7 6  5 7 1  2  5 6,935 764 1 3  1 6  1 0  11,062 3 8  2 , 5 3 0  



A p p e n d i x  B . 5 .  Age c o m p o s i t i o n  o f  C h i l k o o t  L a k e  s o c k e y e  s a l m o n  
h a r v e s t e d  i n  Lynn  C a n a l  b y  f i s h i n g  p e r i o d ,  1 9 8 8 .  

B r o o d  Y e a r  a n d  Age C l a s s  

1 . 2  2 . 1  1 .3  2 . 2  1 . 4  2 . 3  2 . 4  T o t a l  

S t a t i s t i c a l  Week 2 6  ( J u n e  1 9  - 2 5 )  

P e r c e n t  1 . 8  8 4 . 1  0 . 5  0 . 8  1 2 . 9  
S  E 3 1 1 6 7  1 7  2  0  8  2  
C a t c h  8  2  3 , 8 6 0  2  4  35 5 9 0  

S t a t i s t i c a l  Week 2 7  ( J u n e  2 6  - J u l y  2 )  

P e r c e n t  3 . 0  8 5 . 7  1.1 1 . 4  8 . 8  
S  E 6  3 3 2  1 3 8  4  1 1 0  7  
C a t c h  1 7 7  5 , 1 0 6  6  6  8  6  5 2  6  

S t a t i s t i c a l  Week 2 8  ( J u l y  3 - 9 )  

P e r c e n t  5 . 7  8 4 . 4  1 . 9  1 . 0  7 . 0  
S  E  1 5 4  4 7 5  9  0  6  4  1 6  9  
C a t c h  8 3 9  1 2 , 3 7 1  2 8 5  1 4 0  1 , 0 2 7  

S t a t i s t i c a l  Week 2 9  ( J u l y  1 0  - 1 6 )  

P e r c e n t  7 . 9  8 3 . 3  1 . 6  0 . 3  6 . 9  
S  E 2  92  7 2 4  13 0  5  7  2  7  3 
C a t c h  1 , 9 8 3  2 0 , 9 6 1  3 9 1  8 5  1 , 7 4 1  

S t a t i s t i c a l  Week 3 0  ( J u l y  1 7  - 2 3 )  

P e r c e n t  7 . 4  8 4 . 4  1 . 8  0 . 4  6 . 0  1 0 0 . 0  
S  E  2  1 4  4  9  3 1 0  7  4  7  1 9 1  4  4  4  
C a t c h  1 , 6 8 4  1 9 , 1 8 3  4 0 9  8 0  1 , 3 6 5  2 2 , 7 2 1  

S t a t i s t i c a l  Week 31 ( J u l y  2 4  - 3 0 )  

P e r c e n t  8 . 3  7 9 . 0  3 . 5  0 . 4  8 . 7  0 . 1  1 0 0 . 0  
SE 4 6 8  1 , 0 9 6  3 1 4  1 0 1  4 9 3  5  8  9 6 3  
C a t c h  4 , 0 4 6  3 8 , 6 6 8  1 , 7 1 6  1 7 4  4 , 2 5 9  5  8  4 8 , 9 2 1  

S t a t i s t i c a l  Week 3 2  ( J u l y  31 - A u g u s t  6 )  

P e r c e n t  9 . 9  7 8 . 1  2 . 8  0 . 1  8 . 9  0 . 2  1 0 0 . 0  
SE 42 5  7 7 4  2 3 8  4  9  4  1 6  6 8  6 1 7  
C a t c h  4 , 0 0 7  3 1 , 7 5 6  1 , 1 5 1  4 8  3 , 6 0 4  9  8  4 0 , 6 6 4  



~ p p e n d i x  B.5. (page 2 of 2) 

Brood Year and Age Class  

1.2 2.1 1.3 2.2 1.4 2.3 2.4 Total  

S t a t i s t i c a l  Week 33 (August 7 - 13) 

Percent  8.4 76.9 4.3 0.3 10.1 0.1 100.0 
S E 455 1,074 338 8 3 519 5 9 982 
Catch 3,674 33,822 1,872 122 4,445 6 0 43,995 

S t a t i s t i c a l  Week 34 (August 14 - 20) 

Percent  5.7 0.0 72.1 6.1 0.5 14.8 0.7 100.0 
S E 163 3 8 433 169 4 9 2 5 8 5 9 413 
Catch 806 34 10,219 859 67 2,095 101 14,181 

S t a t i s t i c a l  Week 35 (August 21 - 27) 

Percent  5.3 74.0 3.8 0.2 16.6 0.1 100.0 
S E 167 443 14 4 3 8 2 95 2 7 3 9 9 
Catch 1,155 16,084 822 50 3,598 2 5 21,734 

S t a t i s t i c a l  Week 36 (August 28 - Sep t .  3) 

Percent  4.9 68.3 8.9 0.2 17.7 
S E 9 3 284 12 3 17 173 
Catch 441 6,113 794 19 1,584 

S t a t i s t i c a l  Week 37 (Sept .  4 - 10) 

Percent  6.0 66.9 3.0 1.8 20.5 1.8 100.0 
S E 29 8 7 2 1 15 5 2 16 9 8 
Catch 116 1,292 5 7 3 5 396 3 5 1,931 

S t a t i s t i c a l  Week 38 - 41 (Sep t .  11 - October 8) 

Percent  2.4 
S E 8 
Catch 12 

Combined Per iods  (Percentages a r e  weighted by p e r i o d  ca t ches )  

Percent  7.5 <0.1 78.7 3.3 0.4 10.0 0.1 100.0 
SE 911 3 8 2,133 610 188 1,015 127 1,937 
Catch 19,022 34 199,783 8,458 947 25,347 377 253,968 
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Appendix B .  6. (page 2 of 2) 

Brood Year and Age Class  

1.2 2.1 1.3 2.2 1.4 2.3 3.2 2.4 3.3 Tota l  

S t a t i s t i c a l  Week 34 (August 14 - 20) 

Percent  
S  E 
Catch 

S t a t i s t i c a l  Week 35 (August 2 1  - 27) 

Percent  0.8 4.4 20.6 72.4 1.5 0.4 100.0 
S E 3 6 164 184 331 53 2 7 397 
Catch 5 1 295 1,389 4,868 100 2 5 6,728 

S t a t i s t i c a l  Week 36 (August 28 - Sept .  3) 

Percent  0.5 
S E 2 8 
Catch 3 5 

S t a t i s t i c a l  Week 37 (Sept .  4 - 10) 

Percent  0.2 0.3 20.1 78.0 1.0 0.2 0.2 100.0 
S E 7 10 6 6 98 15 7 6 9 6 
Catch 7 12 707 2,743 35 7 7 3,518 

S t a t i s t i c a l  Week 38 - 41 (Sept .  11 - October 8) 

Percent  
S  E 
Catch 

Combined Per iods  (Percentages a r e  weighted by pe r iod  ca t ches )  

Percent  2.8 <O. 1 30.4 16.3 0.1 49.8 0.3 <0.1 0.3 100.0 
SE 320 19 1,225 668 69 1,116 69 21 8 5 1,729 
Catch 2,137 21 23,276 12,443 104 38,055 200 34 203 76,473 



Appendix B.7. Age c o m p o s i t i o n  o f  B e r n e r s / C h i l k a t  Mainstem 
s o c k e y e  salmon h a r v e s t e d  i n  Lynn C a n a l  by 
f i s h i n g  p e r i o d ,  1988. 

Brood Year a n d  Age Class 

0.2 0.3 1.2 0.4 1 . 3  1.4 T o t a l  

S t a t i s t i c a l  Week 26 ( J u n e  19 - 25) 

P e r c e n t  15.8 2.5 81.7 
SE 4 2 17 149 
C a t c h  153 24 7 9 1 

S t a t i s t i c a l  Week 27 ( J u n e  26 - J u l y  2) 

P e r c e n t  15.2 4.6 0.7 79.6 
SE 14 2 8 7 32 359 
C a t c h  1,007 301 43 5,260 

S t a t i s t i c a l  Week 28 ( J u l y  3 - 9) 

P e r c e n t  24.0 6.3 0.6 69.2 
SE 177 105 26 385 
C a t c h  1,172 307 28 3,382 

S t a t i s t i c a l  Week 29 ( J u l y  10 - 16) 

P e r c e n t  0.8 24.2 5.9 69.1 
SE 40 2 2 7 14 4 566 
C a t c h  43 1,234 30 0 3,523 

S t a t i s t i c a l  Week 30 ( J u l y  17 - 23) 

P e r c e n t  2.6 25.3 8.0 
SE 27 85 82 
C a t c h  27 2 67 85 

S t a t i s t i c a l  Week 31 ( J u l y  24 - 30) 

P e r c e n t  5 7 . 1  
S  E  209 
C a t c h  7 52 

S t a t i s t i c a l  Week 32 ( J u l y  31 - August  6) 

P e r c e n t  88.7 
SE 136 
C a t c h  392 



Appendix B . 7 .  (page 2 of 2) 

Brood Year and Age Class 

0.2 0.3 1.2 0.4 1.3 1.4 Total 

S t a t i s t i c a l  Week 33 (August 7 - 13) 

Percent 69 -3 
SE 118 
Catch 2 4 1 

S t a t i s t i c a l  Week 34 (August 14 - 20) 

Percent 100.0 
SE 5 9 
Catch 10 1 

S t a t i s t i c a l  Week 35 (August 21 - 2 7 )  

Percent 100.0 
SE 53 
Catch 100 

S t a t i s t i c a l  Week 36 (August 28 - Sept . 3) 

Percent 
SE 
Catch 

S t a t i s t i c a l  Week 37 (Sept.  4 - 10) 

Percent 30.4 13.0 
SE 6 8 
Catch 7 3 

S t a t i s t i c a l  Week 38 - 41 (Sept.  11 - October 8) 

Percent 36.4 15.2 48.5 
SE 9 5 13 
Catch 12 5 16 

Combined Periods (Percentages a r e  weighted by period catches)  

Percent 0.3 25.8 5.0 0.5 68.3 0.2 100.0 
SE 4 6 441 219 45 1,158 50 1,242 
Catch 70 5,438 1,049 95 14,408 5 0 21,110 



Appendix B.8. Stock composition estimates of sockeye salmon scales collected from 
various sites in Lynn Canal, by statistical week, 1988. 

Location: Pt. Sherman (from commercial fishery) 
......................................................................................... 

Stat 
Week 

Berners + 
Sample Chilkoot Chilkat Chilkat 

Dates Size Lake Lake Mainstem Total 

Location: Pt. Sherman (from test fishery) 
........................................................................................ 

Stat Sample Chilkoot Chilkat Berners/ 
Week Dates Size Lake Lake Mainstem Total 

........................................................................................ 
33 8/12 8 6 61.6 36.1 2.3 100.0 
3 4 8/17 3 0 56.7 43.3 0.0 100.0 

Various locations 

Stat Sample Chilkoot Chilkat Berners/ 
Week Location Dates Size Lake Lake Mainstem Total .......................................................................................... 
2 8 Mud Bay 7 / 6 7 7 71.4 22.1 6.5 100.0 

2 9 Mud Bay 7/11 8 4 85.7 3.6 10.7 100.0 
Piling Pt. 7/11 67 73.1 14.9 12.0 100.0 

3 0 Rockwall 7/17 60 95.0 5.0 0.0 100.0 

31 0 .  Sullivan 7/25 97 49.5 39.2 11.3 100.0 
Horton 7/26 128 25.8 68.0 6.2 100.0 

Mud Bay East 7/27 122 91.8 6.6 1.6 100.0 
Mud Bay Mid 7/27 45 77.8 22.2 0 100.0 

32 Rockwall (Upper) 8/1 12 100.0 100.0 
Horton 8/1 61 34.4 62.3 3.3 100.0 

Horton/Sull. 8/1 4 0 5 92.5 2.5 100.0 
Pt. Seduction 8/1 9 6 64.6 32.3 3.1 100.0 
Mud Bay Line 7/31 35 94.3 2.9 2.9 100.0 

3 3 Horton 8/08 55 14.6 81.8 3.6 100.0 
Piling Pt. 8/08 51 61.0 39.0 0.0 100.0 
Katzehin 8/09 22 95.0 5.0 0.0 100.0 

Mud/Rockwall 8/09 7 3 88.0 10.0 2.0 100.0 

3 4 I. Sullivan 8/16 6 3 6.4 88.9 4.8 100.0 
Horton/Sullivan 8/16 67 11.9 85.1 3.0 100.0 

Horton 8/16 6 5 3.1 95.4 1.5 100.0 
Rockwall 8/17 6 6 68.2 31.8 0.0 100.0 

Piling Pt. 8/16-8/17 150 79.3 20.0 0.7 100.0 

35 Mud Bay 8/22-8/23 253 5 6.5 43.6 0.0 100.0 
Rockwall @ Mud B. 8/22 32 59.4 40.6 0.0 100.0 

3 6 Mab Is. 8/30 12 33.3 66.7 0.0 100.0 



Appendix C . 1 .  D a i l  s o c k e y e  salmon c o u n t s  and  a s s o c i a t e d  s t a t i s t i c s  f rom 
~ h i l x a t  Lake w e i r ,  1988. 

D a i l y  Cumula t ive  D a i l  P r o p o r t i o n  Cumula t ive  P r o p o r t i o n  
Da te  Count Count 0% T o t a l  o f  T o t a l  

J u n e  18 0 
J u n e  19 0 
J u n e  20 0 
J u n e  21 2 2 
J u n e  22 0 
J u n e  23 0 
J u n e  24 2 4 
J u n e  25 13 
J u n e  26 0 
J u n e  27 2 3 
J u n e  28 4 93 
J u n e  29 5 7 5 
J u n e  30 503 
J u l y  1 15 4 
J u l y  2 267 
J u l y  3 491 
J u l y  4 5 
J u l y  5 0 
J u l y  6 0 
J u l y  7 0 
J u l y  8 0 
J u l y  9 0 
J u l y  10 0 
J u l y  11 0 
J u l v  12 3 
~ u l ?  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Auq. 
Aug . 
Auq. 
Aug . 
Aug . 
Aug . 
Auq. 
Aug . 
Aug . 
Aug . 
Aug . 
Auq . 
Aug . 
Auq . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 



Appendix C. 1. ( p a g e  2 of  2) 

D a i l y  Cumula t ive  D a i l y  P r o p o r t i o n  Cumula t ive  P r o p o r t  i o n  
D a t e  Count Count o f  T o t a l  o f  T o t a l  

S e p t .  1 
S e p t .  2 
S e p t .  3 
S e p t .  4 
S e p t .  5 
S e p t .  6 
S e p t .  7 
S e p t .  8 
S e p t .  9 
S e p t .  10 
S e p t .  11 
S e p t .  12 
S e p t .  13 
S e p t  . 14 
S e p t  . 15 
S e p t  . 16 
S e p t .  17 
S e p t .  18 
S e p t  . 19 
S e p t  . 20 
S e p t  . 21 
S e p t .  22 
S e p t .  23 
S e p t  . 24 
S e p t .  25 
S e p t  . 26 
S e p t  . 27 
S e p t .  28 
S e p t .  29 
S e p t .  30 
O c t  . 1 
O c t  . 2 
Oct  . 3 
Oct  . 4 
O c t  . 5 
O c t  . 6 
O c t  . 7 
O c t  . 8 
O c t  . 9 
O c t .  10 
O c t .  11 
O c t .  12 
O c t .  13 
O c t .  14 
O c t .  15 
O c t .  16 
O c t .  17 
O c t .  18 
O c t .  19 
O c t .  20 
O c t .  21 
O c t .  22 
O c t .  23 
O c t .  24 
O c t .  25 
O c t .  26 
O c t .  27 
O c t .  28 
O c t .  29 
O c t .  30 
O c t .  31 
Nov. 1 
Nov. 2 
Nov. 3 
Nov. 4 
Nov. 5 
Nov. 6 
Nov. 7 
Nov. 8 
Nov. 9 
Nov. 10 
Nov. 11 
Nov. 12 
Nov. 13 
Nov. 1 4  

Mean Day 

i 

4 
13 

o f  M i g r a t i o n  = Aug 

0.0007 0.9939 
0.0012 0.9952 
0.0013 0.9965 
0.0001 0.9966 
0.0005 0.9971 
0.0003 0.9974 
0.0004 0.9978 
0.0005 0.9983 
0.0002 0.9985 
0.0002 0.9987 
0.0003 0.9991 
0.0003 0.9993 
0.0000 0.9994 
0.0001 0.9995 
0.0005 1.0000 

3 1 V a r i a n c e  = 854.9 Days s q u a r e d  



A p p e n d i x  C . 2 .  D a i l y  s o c k e y e  s a l m o n  c o u n t s  a n d  a s s o c i a t e d  s t a t i s t i c s  f r o m  
C h i l k o o t  L a k e  w e i r ,  1 9 8 8 .  

D a t e  
D a i l y  
C o u n t  

C u m u l a t i v e  D  
C o u n t  

a i l y  P r o p o r t i o n  
o f  T o t a l  

C u m u l a t i v e  P r o p o r t i o n  
o f  T o t a l  

J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u n e  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
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Date  

Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Sep t  . 
Sep t  . 
Sep t  . 
Sep t  . 
Sep t  . 
S e p t  . 
S e p t  . 
S e p t  . 
S e p t  . 
Sep t  . 
Sep t  . 
S e p t  . 
S e p t  . 
S e p t  . 
S e p t  . 
S e p t  . 
S e p t  . 
Sep t  . 
Sep t  . 
Sep t  . 
Sep t  . 
Sep t  . 
Sep t  . 
Sep t  . 
Sep t  . 

D a i l y  
Count 

Cumula t ive  D a i l y  P r o p o r t i o n  Cumula t ive  P r o p o r t i o n  
Count o f  T o t a l  o f  T o t a l  



A p p e n d i x  C.2. ( p a g e  3  o f  3 )  

D a i l y  C u m u l a t i v e  D a i l y  P r o p o r t i o n  C u m u l a t i v e  P r o p o r t i o n  
D a t e  C o u n t  C o u n t  o f  T o t a l  o f  T o t a l  

S e p t .  2 6  2  7  81162  0 . 0 0 0 3  0 . 9 9 8 6  
S e p t .  27 1 6  8 1 1 7 8  0 . 0 0 0 2  0 . 9 9 8 8  
S e p t .  2 8  8  81186  0 . 0 0 0 1  0 . 9 9 8 9  
S e p t .  2 9  1 5  8 1 2 0 1  0 . 0 0 0 2  0 . 9 9 9 1  
S e p t .  30 9  81210  0 . 0 0 0 1  0 . 9 9 9 2  
O c t  . 1 1 3  8 1 2 2 3  0 . 0 0 0 2  0 . 9 9 9 4  
O c t .  2  1 5  8 1 2 3 8  0 . 0 0 0 2  0 . 9 9 9 6  
O c t  . 3  1 3  8 1 2 5 1  0 . 0 0 0 2  0 . 9 9 9 7  
O c t .  4 1 5  81266  0 . 0 0 0 2  0 . 9 9 9 9  
O c t  . 5  0  81266  0 . 0 0 0 0  0 . 9 9 9 9  
O c t  . 6  0  81266  0 . 0 0 0 0  0 . 9 9 9 9  
O c t .  7  0  81266  0 . 0 0 0 0  0 . 9 9 9 9  
O c t .  8  0  81266  0 . 0 0 0 0  0 . 9 9 9 9  
O c t  . 9  0  81266  0 . 0 0 0 0  0 . 9 9 9 9  
O c t .  1 0  0  81266  0 . 0 0 0 0  0 . 9 9 9 9  
O c t .  11 0  81266  0 . 0 0 0 0  0 . 9 9 9 9  
O c t .  12  1 81267  0 . 0 0 0 0  0 . 9 9 9 9  
O c t .  1 3  1 8 1 2 6 8  0 . 0 0 0 0  0 . 9 9 9 9  
O c t .  14  1 8 1 2 6 9  0 . 0 0 0 0  0 . 9 9 9 9  
O c t .  1 5  0  8 1 2 6 9  0 . 0 0 0 0  0 . 9 9 9 9  
O c t .  1 6  0  8 1 2 6 9  0 . 0 0 0 0  0 . 9 9 9 9  
O c t .  17  0  8 1 2 6 9  0 . 0 0 0 0  0 . 9 9 9 9  
O c t .  1 8  1 81270  0 . 0 0 0 0  1 . 0 0 0 0  
O c t .  1 9  0  81270  0 . 0 0 0 0  1 . 0 0 0 0  
O c t .  2 0  0  81270  0 . 0 0 0 0  1 . 0 0 0 0  
O c t .  2 1  0  81270  0 . 0 0 0 0  1 . 0 0 0 0  
O c t .  22 0  81270  0 . 0 0 0 0  1 . 0 0 0 0  
O c t .  2 3  2  81272  0 . 0 0 0 0  1 . 0 0 0 0  
O c t .  24 1 8 1 2 7 3  0 . 0 0 0 0  1 . 0 0 0 0  
O c t .  2 5  1 81274  0 . 0 0 0 0  1 . 0 0 0 0  

Mean Day o f  M i g r a t i o n  = J u l y  2 6  V a r i a n c e  = 6 1 9 . 1  Days  s q u a r e d  



Appendix C.3. Age composition of sockeye salmon 
in the Lace River (Berners Bay) 
escapement by sex and age class, 1988. 

Brood Year and Age Class 

0.3 1.2 1.3 Total 

Sample Date: (August 20) 

Male 
Sample Size 5 6 
Percent 4.6 5.5 
Std. Error 2.0 2.2 

Female 
Sample Size 3 5 
Percent 2.8 4.6 
Std. Error 1.6 2.0 

All Fish 
Sample Size 8 11 
Percent 7.3 10.1 
Std. Error 2.5 2.9 



~ppendix C . 4 .  Age composition of sockeye salmon in the Bear Flats (Chilkat 

River Mainstem) escapement by sex and age class, 1988. 

Brood Year and Age Class 

0.1 0.2 1.1 0.3 1.2 1.3 Total 

Sample Date: (October 20) 

Male 

Sample Number 1 3 4 

Percent 1.1 36.6 

Std. Error 1.1 5.0 

Female 

Sample Number 

Percent 

Std. Error 

All Fish 

Sample Number 1 3 4 

Percent 1.1 36.6 

Std. Error 1.1 5.0 



Appendix C.5. Age composition of sockeye salmon in the Chilkat Lake escapement by sex, age class, 
and escapement period, 1988 .  

Brood Year and Age Class 

1984  1983  1 9 8 2  1 9 8 1  

0.3 1 .2  1 . 3  2 . 2  1 .4  2 . 3  3 .2  2.4 3 .3  Total 

Escapement Dates: (June 10  - July 2 3 )  
Sample Dates: (July 12  - 23)  

Male ( 6 7 % )  1 1 1 5 1  9  
Female ( 3 3 % )  1 7  2  6  

All Fish 
Sample Size 1 2 223  1 5  
Percent 0.3 0 .7  7 5 . 1  5 . 1  
Std. Error 0.3 0.5 2.4 1 .2  
Numbe r 11 22  2,479 1 6 7  

Escapement Dates: (July 24 - 3 0 )  
Sample Dates: (July 24 - 3 0 )  

Male ( 8 1 % )  
Female ( 1 9 % )  

All Fish 
Sample Size 2  213  4  5  1 270  
Percent 0.7 7 8 . 9  1.5 18 .9  100.0 
Std. Error 0.5 2 . 3  0 .7  2 .2  
Number 15 1,553 2 9  3 7 2  1,969 

Escapement Dates: (July 3 1  - August 6) 
Sample Dates: (July 3 1  - August 6)  

Male ( 7 7 % )  1 4  1 8 9  4 1 53  
Female (23%)  5 1  2  2  1 8  

All Fish 
Sample Size 1 4 240  6  3  7  1 1 3 2 6  
Percent 0.3 1 .2  73 .6  1 .8  0 .9  21.8  0.3 1 0 0 . 0  
Std. Error 0.3 0 .6  2.2 0.7 0 .5  2 . 1  0.3 
Number 6  24 1,447 3  6  1 8  428 6  1,965 

Escapement Dates: (August 7  - 1 3 )  
Sample Dates: (August 7  - 1 2 )  

Male ( 9 4 % )  
Female (6%)  

All Fish 
Sample Size 
Percent 
Std. Error 
Number 

Escapement Dates: (August 1 4  - 20)  
Sample Dates: (August 1 4  - 19)  

Male (88%)  
Female (12%)  

All Fish 
Sample Size 
Percent 
Std. Error 
Number 

Escapement Dates: (August 2 1  - 27)  
Sample Dates : (August 2 1  - 26)  

Male (81%)  
Female (19%)  

All Fish 
Sample Size 
Percent 
Std. Error 
Number 



Appendix C.5. (page 2 of 2) 

Brood Year and Age Class 

1984 1983 1982 1981 

0.3 1.2 1.3 2.2 1.4 2.3 3.2 2.4 3.3 Total 

Escapement Dates: (August 28 - September 10) 
Sample Dates: (August 28 - September 9) 

Male (77%) 
Female (23%) 

All Fish 
Sample Size 
Percent 
Std. Error 
Number 

Escapement Dates: (September 11 - 24) 
Sample Dates: (September 17 - 23) 

Male (65%) 
Female (35%) 

All Fish 
Sample Size 
Percent 
Std. Error 
Number 

Escapement Dates: (September 25 - October 22) 
Sample Dates: (September 25 - October 21) 
Male (64%) 
Female (36%) 

All Fish 
Sample Size 
Percent 
Std. Error 
Number 

Escapement Dates: (October 23 - November 14) 
Sample Dates : (October 24 - November 7) 

Male (71%) 
Female (39%) 

All Fish 
Sample Size 
Percent 
Std. Error 
Number 

Combined Periods (Percentages are weighted by period escapements) 

Male 
Sample Size 2 13 719 107 2 594 1 
Percent 0.1 0.3 20.2 8.7 <0.1 42.0 0.1 
Std. Error <O. 1 0.1 0.8 0.9 <0.1 1.4 0.1 
Number 17 85 5,584 2,404 9 11,566 3 5 

Female 
Sample Size 3 18 9 4 4 2 238 1 
Percent 0.2 6.4 3.4 <0.1 18.3 0.1 
Std. Error 0.1 0.5 0.6 t0.1 1.2 0.1 
Number 49 1,756 929 12 5,057 23 

All Fish 
Sample Size 2 16 908 151 4 833 2 
Percent 0.1 0.5 26.6 12.1 0.1 60.3 0.2 
Std. Error <O. 1 0.2 0.8 1.0 <0.1 1.2 0.1 
Number 17 134 7,340 3,333 21 16,647 5 8 



A p p e n d i x  C . 6 .  T e s t  f o r  s i g n i f i c a n t  c h a n g e s  among p e r i o d s  i n  t h e  a g e  c o m p o s i t i o n  o f  
s o c k e y e  s a l m o n  i n  t h e  C h i l k a t  Lake e s c a p e m e n t  b y  a g e  c l a s s ,  1 9 8 8 .  

Brood  Year  a n d  Age C l a s s  

P e r i o d s  Compared 

S  = s i g n i f i c a n t  a t  p r o b a b i l i t y  = 0 . 1 0  
S* = s i g n i f i c a n t  a t  p r o b a b i l i t y  = 0 . 0 5  

S** = s i g n i f i c a n t  a t  p r o b a b i l i t y  = 0 . 0 1  



Appendix C.7. Age composition of sockeye salmon in the Chilkoot Lake escapement 
by sex, age class, and escapement period, 1988. 

Brood Year and Age Class 

1.2 1.3 2.2 1.4 2.3 2.4 3.3 Total 

Esca ement Dates: (June 9 - 18) 
Samp? e Dates : (June 13 - 17) 

Male (53%) 1 2 0 2 2 8 3 3 
Female (47%) 18 4 7 2 9 

All Fish 
Sample Size 1 3 8 2 6 15 
Percent 1.6 61.3 3.2 9.7 24.2 
Std. Error 1.6 6.1 2.2 3.7 5.3 
Number 19 72 1 3 8 114 2 8 5 

Esca ement Dates: (June 19 - 25) 
Samp? e Dates : (June 19 - 23) 

Male (68%) 1 6 1 
Female (32%) 2 8 

All Fish 
Sample Size 1 8 9 2 4 16 
Percent 0.9 79.5 1.8 3.6 14.3 
Std. Error 0.9 3.7 1.2 1.7 3.2 
Number 13 1197 2 7 5 4 215 

Esca ement Dates: (June 26 - July 2) 
Samp? e Dates : (June 27 - July 2) 

Male (58%) 9 210 6 2 2 8 
Female (42%) 3 15 1 2 3 1 

All Fish 
Sample Size 12 3 6 1 6 4 5 9 
Percent 2.7 81.5 1.4 0.9 13.3 
Std. Error 0.8 1.8 0.5 0.4 1.6 
Number 619 18617 309 206 3043 

Esca ement Dates: (July 3 - July 9) 
Samp? e Dates : (July 3 - July 9) 

Male (56%) 14 6 9 4 2 5 
Female (44%) 2 6 3 2 8 

All Fish 
Sample Size 
Percent 
Std. Error 
Number 

Esca ement Dates: (July 10 - ~ u l y  16) 
Samp? e Dates : (July 10 - July 16) 

Male (56%) 
Female (44%) 

All Fish 
Sample Size 12 13 9 5 1 19 1 
Percent 6.8 78.5 2.8 0.6 10.7 0.6 
Std. Error 1.9 3.0 1.2 0.6 2.3 0.6 
Number 298 3446 12 4 2 5 471 2 5 

Esca ement Dates: (July 17 - July 23) 
Samp?e Dates : (July 17 - July 23) 

Male (55%) 10 7 0 4 
Female (45%) 3 6 8 1 

All Fish 
Sample Size 13 138 5 1 11 
Percent 7.7 82.1 3.0 0.6 6.5 
Std. Error 2 .0 2.9 1.3 0.6 1.9 
Number 198 2098 7 6 15 167 



Appendix C. 7. (page 2 of 3) 

Brood Year and Age Class 

1.2 1.3 2.2 1.4 2.3 2.4 3.3 Total 

Esca ement Dates: (July 24 - July 30) 
Samp?e Dates : (July 24 - July 30) 

Male (54%) 7 111 4 3 16 
Female (46%) 6 9 4 1 19 

All Fish 
Sample Size 13 205 5 3 3 5 
Percent 5.0 78.5 1.9 1.1 13.4 
Std. Error 1.3 2.5 0.8 0.6 2.1 
Number 270 4254 104 62 726 

Esca ement Dates: (July 31 - August 6) 
Sampf e Dates : (July 31 - August 6) 

Male (57%) 17 119 4 16 1 
Female (43%) 3 9 9 3 1 14 

All Fish 
Sample Size 2 0 218 7 1 30 1 
Percent 7.2 78.7 2.5 0.4 10.8 0.4 
Std. Error 1.5 2.4 0.9 0.4 1.8 0.4 
Number 421 4584 14 7 2 1 630 2 1 

Escapement Dates: (August 7 - 13) 
Sample Dates : (August 7 - 13) 

Male (60%) 9 161 8 4 2 1 1 204 
Female (40%) 5 102 5 2 2 1 135 

All Fish 
Sample Size 14 2 6 3 13 4 4 3 2 339 
Percent 4.1 77.6 3.8 1.2 12.7 0.6 100.0 
Std. Error 1.0 2.2 1.0 0.6 1.8 0.4 
Number 235 4408 218 6 7 721 3 4 5683 

Esca ement Dates: (August 14 - 20) 
Sampfe Dates : (August 14 - 19) 

Male (60%) 7 114 8 5 3 0 1 
Female (40%) 9 1 5 12 

All Fish 
Sample Size 7 205 13 5 4 2 1 
Percent 2.6 75.1 4.8 1.8 15.4 0.4 
Std. Error 0.9 2.6 1.3 0.8 2.2 0.4 
Number 278 8148 517 199 1669 4 0 

Esca ement Dates: (August 21 - 27) 
Samp!?e Dates : (August 23 - 27) 

Male (48%) 3 4 7 3 1 6 2 
Female (52%) 2 4 9 1 16 

All Fish 
Sample Size 5 9 6 4 1 2 2 2 
Percent 3.8 73.8 3.1 0.8 16.9 1.5 
Std. Error 1.7 3.8 1.5 0.8 3.3 1.1 
Number 256 4911 2 0 5 51 1125 102 

Escapement Dates: (August 28 - October 25) 
Sample Dates: (August 28 - September 9) 

Male (41%) 1 7 2 3 4 2 1 1 
Female (59%) 2 118 1 2 2 4 1 

All Fish 
Sample Size 3 190 4 6 4 5 2 
Percent 1.2 76.0 1.6 2.4 18.0 0.8 
Std. Error 0.7 2.7 0.8 1.0 2.4 0.6 
Number 102 6465 136 204 1531 6 8 
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Brood Year and Age Class 

1.2 1.3 2.2 1.4 2.3 2.4 3.3 Total 

Combined Periods (Percentages are weighted by period escapements) 

Male 
Sample Size 89 1128 5 3 2 8 176 6 1 1481 
Percent 3.1 42.1 1.9 1.0 6.7 0.3 0.1 55.1 
Std. Error 0.3 1.0 0.3 0.2 0.5 0.1 0.1 1.0 
Number 2503 34216 1573 806 5453 214 52 4 4 8 17 

Female 
Sample Size 2 8 94 6 19 10 174 3 
Percent 0.9 36.0 0.7 0.3 6.9 0.1 
Std. Error 0.2 1.0 0.2 0.1 0.5 0.1 
Number 763 29219 5 3 6 281 5582 7 6 

All Fish 
Sample Size 117 2074 7 2 3 8 350 9 1 2661 
Percent 4.0 78.1 2.6 1.3 13.6 0.4 0.1 100.0 
Std. Error 0.4 0.9 0.3 9.2 0.7 0.1 0.1 
Number 3266 63435 2109 1087 11035 2 90 52 81274 



Appendix C.8.  Test for significant chan es in the age composition of 
sockeye salmon in the ~hiykoot Lake escapement by age 
class and escapement period, 1988. 

Brood Year and Age Class 

1984 1983 1982 1 9 8 1  

1.2 1 .3  2 .2  1.4 2 .3  2.4 3 .3  

Periods Compared 
---------------- 

1 , 2  s* * 
1 , 3  s *  * s * *  S  * 
1 , 4  S*  * s * *  s* *  
1 , s  s* * s * *  s* * 
1 , 6  s* * s * *  s* * 
1 , 7  S**  s * *  s 
1 , 8  s * *  s * *  s * *  
1 , 9  s * *  s * *  S  * 
1 , 1 0  S  * s * *  
1 , 11 s**  
1 , 1 2  S  * S  * 
2 , 3  s 
2 , 4  s * *  
2 , 5  s * 
2 , 6  s * 
2 , 7  
2 t 8  S  * s * 
2 , 9  
2  , 1 0  
2  , 11 
2  , 1 2  
3 , 4  s* * 
3 , 5  S  * 
3 , 6  s * *  
3 , 7  
3 , 8  s * *  
3 , 9  
3  , 1 0  
3  , 11 
3  , 1 2  
4 , 5  
4 , 6  
4 , 7  
4 I 8  
4 , 9  
4  , 1 0  
4  , 11 
4  , 1 2  
5 , 6  
5 , 7  
5 , 8  
5 , 9  
5  , 1 0  
5  , 11 
5  , 1 2  
6 , 7  
6 , 8  
6 , 9  
6  , 1 0  
6 , 11 
6 , 1 2  
7 , 8  
7 , 9  
7  , 1 0  
7  , 11 
7  , 1 2  
8 , 9  
8  , 1 0  
8 , 11 
8  , 1 2  
9  , 1 0  
9 , 11 
9  , 1 2  
1 0  , 11 
1 0  , 12 S  
11 , 12 

S  = significant at probability = 0.10 
S* = significant at probability = 0.05 

S* *  = significant at probability = 0 . 0 1  



Because the Alarka Department of Fish and Game receives federal funding, all of ita 
public program and activities are operated free from discrimination on the baais of race, 
religion, color, national origin, age, sex, or handicap. Any penon who believes he or   he 
hsr been discriminated against should write to: 

O.E.O. 
U.S. De~artment  of the Interior 
~ a r h i n h o n ,  D.C. 20240 
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