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INTRODUCTION 


David Colson and John Davis, the respective heads of the U.S. and 
Canadian delegations to the Yukon River negotiations directed 
members of the Yukon River Joint Technical Committee (JTC) to 
address the following issues: 

1. 	Develop mutually acceptable escapement targets for chinook and 
fall chum salmon stocks. 

2. 	Examine ways to improve the reliability of annual estimates of 
total returns, total escapements and escapement indices 
(including examination of aerial and foot surveys, 
hydroacoustical counts, weir counts and mark recapture 
methods). 

3. 	Identify depressed chinook and fall chum salmon stocks and 
develop strategies for stock rebuilding. 

4. 	Discuss applications for managing chinook and fall chum salmon 
stocks based on current stock identification techniques and 

information (including a review of stock identification 
studies initiated since the last JTC report). 

The JTC met in Anchorage during March 17-19, 1987. Time and data 
limitations precluded a full discussion of all agenda items and 
the JTC devoted most of its attention to the development of 
escapement targets and a review of new stock identification 
information. Assignments were made for developing various 
scenarios for rebuilding depressed stocks using the new 
escapement ~equirements which will be included in the JTC's oral 
presentation in April. 

; I 

000679 
1 




JTC members also exchanged and discussed 1986 fishery and stock 
status information that had not been previously reported. Much 

of this information is contained in the Appendix which includes 
annual catches and escapements through 1986. 

Members of the JTC in attendance were: 

Alaska Department .2.f .f.iah .and ~ (ADF&G) 

Ron Regnart (Co-Chair) 

Linda Brannian 

Larry Buklis 

Richard Randall 

Craig Whitmore 

Fred Andersen 


.u....s._ .[lib .and Wildlife Service (USFW S) 

Dick Marshall 

Rod Simmons 


National Marine Fisheries Service CNMFS) 


Aven Andersen 


Canadian Department ..Q.f Fisheries .and Oceans (DFO) 

Mike Henderson (Co-Chair> 


Gordon Zealand 

Terry Beacham 

George Cronkite 


Yukon Territorial Goyernment 

Mark Hoffman 


Others in attendance during some portion of the meeting included: 
Bill Arvey, Dan Bergstrom, Rich Cannon, John Wilcock, Peggy Merritt, 
all from ADFG, Dick Wilmot (USFWS) and Elizabeth Montagne (U.S. Dept. 

of State). 
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INTERIM ESCAPEMENT OBJECTIVES 


Introduction 

The JTC recommends that the escapement requirements developed 

during the March 1987 meeting and described in this report be 

referred to as interim escapement objectives. It was also agreed 

that these objectives be expressed as a range for the following 

reasons: 1) different viewpoints and recommendations of JTC 

members which were partially influenced by a limited escapement 

data base, and 2) the present fisheries cannot be managed with 

sufficient precision to achieve a single fixed number. These 

objectives will be reviewed at regular intervals and are subject 

to change when new information becomes available. Ref inernent of 

escapement objectives is dependent on the acquisition of spawner­

recrui t information and improved estimates of total returns, 

exploitation and total escapements for all major Yukon River 

stocks. Although the JTC reviewed the data base and escapement 

requirements for all major Yukon River chinook and fall churn 

salmon stocks, emphasis was placed on the development of interim 

escapement objectives for Canadian stocks. 

Alaskan Chinook Salmon Stocks 

Escapement objectives for major Alaskan stocks had been developed 

previously by ADF&G and are presented in Table 1. These 

objectives, most of which were established in 1983, were 

calculated from comparative unexpanded peak aerial survey counts 

and do not represent total escapement objectives. Field 

investigations have been initiated to determine if the aerial 

survey counts and escapement objectives can be converted to 

estimates of total numbers of spawners. 

The best comparable records of chinook salmon escapements date 

back to the early or mid-1960's for most streams. The first step 
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in determining escapement requirements was an examination of 

long-term escapement trends. In most instances the objectives 

are the average annual peak aerial survey counts made during the 

197 8-19 82 period when escapements (and returns) were above 

average in magnitude after rebounding from the low escapements of 

the 1960's. Although spawner-recruit information (total returns 

from escapements) is not available, some of the very low 

escapements observed prior to 1978 resulted in above average 

harvests and escapements in recent years. 

Escapement objectives for lower river stocks have been 

consistently achieved or exceeded during the last 4 years. 

Escapements of middle river (Tanana) stocks have been variable 

with objectives achieved in 3 out of the last 4 years in the 

Chena River, but only 1 of 4 years in the Saleha River. 

Closer examination of aerial survey data used to calculate these 

objectives reveals that one annual count for most streams was 

made under unacceptable survey conditions. If these counts were 

excluded, the escapement objectives for most streams would 

increase 10-15%. 

Canadjan Chinook Salmon Stocks 

As described in the October 1985 JTC report, DFO initially 

proposed a 55,000 preliminary escapement target for chinook 

salmon in the Canadian portion of the drainage excluding the 

Porcupine River. This target was based on the assumption that 

better than average escapements had been achieved in 1980, 1981, 

and 1984. The expansion factor was based on the ratio between 

index counts and total escapement estimates from mark-recapture 

studies in 1982 and 1983. The resultant escapement objective, 

therefore, represented the average of the estimated total 

escapements for 1980, 1981, and 1984. 
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A review of this analysis revealed that some of the annual index 
counts for the Nisutlin and Big Salmon Rivers were for different 
portions of stream and were not comparable. Comparable index 
counts and new information on the ratio between index counts and 
estimated total escapements from the mark recapture studies were 
used to recalculate escapement requirements. 

Table 2 presents comparable index counts in all areas thought to 
have consistent escapement records in recent years. Aerial and 
foot survey counts are from the same section of stream. Aerial 
survey counts made during incomplete surveys or during poor 
survey conditions were not used to calculate total or average 
index counts. The relationship between mark-recovery estimates 
of total escapements and index counts for 1985 was combined with 
1982 and 1983 data for development of an updated expansion factor 
(Table 3). Finally, data from other base year periods (e.g. 

1979-1984 excluding 1982) and other index areas were used to 
generate a range of escapement objectives (Table 4). 

Using methods identical to those used in the October 1985 report,. 
a revised escapement target of 37,912 was generated (compared to 
55,000 in the original analysis). Utilizing different index area 
counts and base years resulted in escapement targets ranging from 
31,979 to 37,912. 

The ratios of the escapement index counts to the total escapement 
estimate for 1986 were not used in the above analysis due to poor 
or borderline aerial survey conditions for some portions of the 
index areas. However, the 1985 and 1986 ratios were similar and 
if the 1986 data were used, the resultant escapement targets 
would be very similar to those reported. 

There was considerable discussion among JTC members regarding the 
selection of an interim escapement objective from the information 
presented. Criteria examined for selecting an objective ranged 
from interpreting the available data base as explained in the 
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aforementioned analysis to use of spawner-recruit information for 
British Columbia stocks. DFO members proposed setting escapement 
objectives relatively high so as to be able to measure the 
results from these elevated escapements. The JTC finally 
selected an interim escapement objective of 33,000 - 43,000 
chinook salmon which was similar to the range in calculated 
escapement levels in the aforementioned analysis (Table 1). 
There was consensus that the interim escapement objective range 
was biologically sound and should provide the information 
required to further refine the objective. Achieving this 
objective will require changes in management regimes and the rate 
that it is achieved will be partially dependent on future returns 
and improved methods for making in-season estimates of stock 
abundance and harvest. 

Estimated total escapements to Canada (excluding Porcupine River) 
calculated from mark-recapture studies were 20,200 in 1982, 
29,500 in 1983, 10,800 in 1985 and 17,500 in 1986 (Yukon River 
JTC Report, September 1985). The mark-recapture study was not 
conducted in 1984, but escapement indices that year indicate that 
total escapement may have approached or exceeded 30,000. 
Therefore, during the last 5 years the interim escapement 
objective (range of 33,000-43,000) was not achieved except 
possibly at the low end of the range in 1984. 

Alaskan .f.a.ll ~ Salmon Stocks 

Comparable fall chum salmon escapement records for most Alaskan 
spawning areas date back to only the 1970's. Recently the 
escapement data base was revised by ADF&G for three major Alaskan 
spawning stocks in the Delta, Toklat, and Sheenjek Rivers (Table 
5) • 

The revised data base used to calculate these objectives was 
based on the conversion of escapement index counts to estimates 
of total escapements using several methods which included 
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replicate surveys and stream residence (length of time that adult 
salmon remained in the stream before dying) as well as 

relationships between aerial surveys and weir or sonar counts. 
The new objectives for these three streams represent the 1974­

1986 average estimated total escapement excluding the two 
smallest escapements in 1982 and 1984 and the two largest 
escapements in 1975 and 1979. Exclusion of the high and low 
counts was made due to the extreme fluctuations in annual 
escapements. The new interim escapement objectives for these 
spawning stocks are 11,000 for the Delta River, 33,000 for the 
upper Toklat River, and 62,000 for the Sheenjek River (Table 1). 

During the last 4 years these new escapement objectives have been 
achieved or exceeded during 2 years in the Sheenjek (1985, 1986) 

and Delta (1984, 1985) Rivers. Toklat River escapements have 
been below objectives during all 4 years. 

Escapement objectives have not been developed for several other 
Alaskan spawning stocks in the upper Koyukuk, Tanana, and 
Chandalar Rivers due to a limited data base. The Chandalar River 
escapement was monitored by side scan sonar for the first time in 
1986 and a count of 59,313 was obtained. 

Canadian .f.a..J..l ~ Salmon Stocks 

Mainstem Yukon 

These stocks spawn upstream of Dawson including the Kluane River 
and the mainstem Yukon near Minto. They do not include Porcupine 
River stocks which are discussed later in this report. Similar 
to the discussion regarding chinook salmon, the JTC examined 
several criteria for selecting an interim escapement objective 
for this stock. Since the data base is more limited than that 
for chinook salmon, consideration was given for not developing 

any escapement objectives at this time. This action was 

eventually determined inappropriate in light of the low return~ 
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of all stocks expected at least through 1988, and the need to 
establish some basic conservation requirements. 

DFO has made estimates of total escapements of these stocks from 
mark-recapture studies. These estimates are 34,000 in 1982, 
89,000 in 1983, 59,000 in 1985 and 88,000 in 1986. The mark­

recapture project did not operate in 1984. Aerial survey counts 
of escapements in this area are very limited. 

JTC recommends an interim escapement objective of 90,000-135,000 
for these stocks (Table l}. The relatively wide range indicates 
we are less certain of escapement objectives for these stocks due 
to the limited nature of the data base. The low end of the range 
(90,000) was chosen because two of the four mark-recapture 
estimates approached this number. The upper end (135,000) of the 
range was selected by simply doubling the 4-year average 
escapement estimate of 67,500 fish. 

Porcupine River 

Table 6 presents escapement records obtained since 1971 for the 
Fishing Branch River, the major fall chum spawning area in the 
Canadian portion of the Porcupine River. Estimates of total 
escapement were made for six years by operation of a weir (1974­
75, 1985-86), a combined weir count and mark-recapture estimate 
(197 2) and expansion of a peak aerial survey count Cl97 l). Only 
peak aerial survey counts are available for the other years. The 
JTC could not agree on methods for developing a comparable 
escapement data base or on other criteria required to develop an 
interim escapement objective. 

Although an escapement objective was not developed, Fishing 
Branch River escapements should benefit from efforts to achieve 
interim escapement objectives for the Canadian mainstem stock 
since there is evidence that both stocks may be equally 
vulnerable in some downstream fisheries. 
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Discussion .a.n.Q Recommendations 

Estimates of total returns and total escapements for Canadian 
origin chinook salmon are available for each year since 1982, 
except for 1984. Estimates of total escapements for this stock 
are made possible by DFO's mark-recapture project that is 
operated in the mainstem Yukon between the U.S.-Canada border and 
Dawson. This information, in conjunction with estimates of stock 
harvests in downstream fisheries from ADF&G's scale patterns 
analysis study, allows reconstruction of the annual return of 
this stock (total return, fishery exploitation, and total 
escapement). Similar "run reconstruction" information is 
currently not available for the majority of the other chinook and 
fall chum salmon stocks. The ability to accurately reconstruct 
runs in this manner over several salmon generations will yield 
important spawner-recruit information necessary to evaluate and 
refine interim escapement objectives. 

Escapement records for a majority of Alaskan chinook stocks 
consist of peak aerial survey counts which represent comparable 
minimum estimates of total escapement. Escapements of fall chum 
salmon stocks throughout the drainage have been monitored by a 
variety of methods including aerial surveys, foot surveys, weir 
and sonar. DFO also makes a mark-recapture estimate of total 
fall chum salmon spawning escapement in the mainstem Yukon 
drainage upstream of Dawson. 

Accurate estimates of total runs or escapements for Alaskan 
chinook salmon stocks by the use of sonar have not been possible 
due to the "masking" effect of the more abundant summer chums. 
Previous mark-recapture studies in the lower river in Alaska have 
been limited by an inability to release or recapture sufficient 
numbers of marked fish. 
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Studies are either proposed or underway to acquire better 
estimates of total escapements, total returns, and exploitation 
by stock. Consideration is being given to converting some aerial 
and foot survey index counts to estimates of total escapements 
for selected areas and stocks. ADF&G has recently initiated 
studies to determine if total escapement estimates can be made 
from replicate aerial surveys and stream residence information. 
Due to budgetary, logistical, and periodic turbid water 
conditions associated with chinook salmon surveys, this approach 
may be feasible in only a few streams. The relationship between 
aerial survey counts and tower, sonar, or weir counts represents 
potentially useful information for converting aerial survey 
counts to estimates of total escapement. It is recommended that 
greater effort be made in conducting aerial surveys in areas 
upstream of all wei~ sonar and tower sites to further define the 
relationship between· aerial counts and total escapements. 

Another technique employing SPA study results for estimating 
exploitation, total return and total escapement for middle river 
stocks is being investigated. This assumes mixing and identical 
exploitation rates of upper river (Canadian) and middle river 
(U.~ Tanana River) stocks in the Alaska fishery downstream from 
the Yukon - Tanana River confluence. 

Total escapement estimates for Canadian chinook and fall chum 
salmon and reconstruction of Canadian chinook salmon runs are 
greatly dependent on DFO's mark-recapture program. Data input, 
assumptions and potential biases associated with these estimates 
have not be en g iv en ad e q u a t e r 'e v i e w by the J TC and i t i s 
recommended that this be given high priority in future meetings. 

As discussed later in this report, stock identification studies 
are being expanded to provide more precise estimates of in-river 
exploitation rates by stock. ADF&G has contracted to the 
Fisheries Research Institute (University of Washington) for 
estimating the exploitation of Yukon River chinook salmon in 
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Japanese high seas gillnet fisheries. Exploitation estimates in 
off shore fisheries are necessary to complete the evaluation of 
population dynamics for Yukon River salmon stocks. 

Because of the variability in age, sex, and size composition in 
annual escapements, it is not sufficient to merely count the 
numbers of salmon spawners. This is particularly true for 
chinook salmon escapement compositions which are greatly 
influenced by fishing gear selectivity, different maturity 
schedules between the sexes, and variable brood year production. 
For example, an escapement of 500 chinook salmon may contain more 
females and be more productive than an escapement of 1,000 fish. 
It is vital that all major spawning stocks are adequately sampled 
for age, sex, and size composition. Consideration should also be 
given to expressing escapements and escapement objectives in 
numbers of females or in potential egg deposition, not just in 
number of spawners. 
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STOCK IDENTIFICATION STUDIES 


Fall Chum Salmon Electrophoresis Study, 1984-1986 

Terry Beacham CDFO) used electrophoresis of fish tissue proteins 
to estimate contributions of Yukon River fall chum salmon 
component stocks in 1985 and 1986 to the District 1 test fishery 
catches. Samples from individual spawning populations used to 
establish stock standards were gathered from the following 
locations: 

1984 1985 1986 
Canada Fishing Branch Fishing Branch 

Kluane Koidern 
Mainstem Yukon Kluane 

Teslin 
Mainstem Yukon 

United States To klat Toklat 
Delta Delta 
Sheenjek Sheenjek 

Chandalar 

In addition, mixed stock samples were collected from the Dawson 
commercial fishery, and the Indian food fishery at Old Crow in 
1985, and from the Emmonak test fishery in 1985 and 1986. 

Seven loci, or protein genetic locations, have been identified as 
useful stock discriminators. Study methods and preliminary 
results for this study through the 1985 season were presented in 
the April, 1986, Joint Technical Committee report to the 
negotiating delegations. Genetic differences between spawning 
stocks using pooled data from 1984-1986 were similar to ~revious 
results using only 1984-1985 data. Koidern and Kluane samples 
had genetic frequencies which were very similar to each other and 
were treated as a single group. Samples from the Fishing Branch 
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River and the mixed stock fishery at Old Crow were likewise 

similar and therefore pooled. Sheenjek samples were genetically 
very similar to the Kluane and Koidern samples. Samples from the 
Chandalar, Old Crow, Fishing Branch, and mainstem Yukon were all 
genetically similar to each other. These genetic similarities of 
spawning stocks from one country-of-origin to stocks from the 
other country present sources of bias in catch allocations. 
Delta and Toklat stocks were somewhat similar to each other, but 
were fairly distinct from other samples. 

Revised study results presented in this report became available 
after the March meeting of the JTC. Thus these results have not 
undergone full committee review and represent preliminary data. 
Emmonak test fishing samples collected in 1985 were reallocated 
using stock standards updated with 1986 samples. Estimated 
contributions of Alaskan stocks increased sharply using updated 
stock .standards from an average of 39% using only 1984 and 1985 
escapement data to approximately 62% using 1984-1986 data. The 
inclusion of Chandalar River samples was the primary reason for 
the differences between present and previous results. 

Samples collected from Emmonak test fishing catches were divided 
into weekly time segments for the 1986 fall chum salmon fishing 

season. Stock contributions for individual spawning stocks were 
calculated and then summed to estimate Canadian and Alaskan stock 
contributions by week. Estimated Alaskan contributions from 16 
July to 25 August averaged 39% and ranged from 10% to 61%. 

Contribution estimates for Alaskan stocks in 1986 using the 
updated stock standards do not seem to support observed 
escapement abundance estimates from the various portions of the 
drainage, particularly the Sheenjek and Chandalar Rivers. 
Computer printouts of stock composition estimates for individual 
stocks by week will be supplied to ADF&G to compare individual 

spawning stock run timing estimates with information from prior 
tagging studies and observed catch and escapement timing. 

13 
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Analysis of Yukon River Chinook Salmon Scale Characters 

Terry Beacham presented results of an analysis of the variation 
in Yukon River chinook salmon scale characters for scales 
collected by ADF&G during 1981-1985. The two objectives for this 
study were: 1) determine if consistent variation exists to 
determine country-of-origin during the fishing season, and 2) use 
scale characters to estimate country-of-origin stock composition 
in lower Yukon fisheries with a maximum likelihood estimator 
CMLE) to compare accuracy and precision of this technique with 
results obtained from linear discriminant function (LDF) analyses 
used by ADF &G. 

For any method of estimating stock contributions, there are two 
approaches which can be used to calculate the contribution of 

individual spawning stocks to larger groupings such as country­
and region-of-origin. _The first method is to pool all individual 
spawning stocks into standards which represent each group C"pool­
alloca ten method). The second approach is to allocate each 
individual stock and sum the individual stock estimates into an 

estimate of contribution for the larger group <"allocate-sum" 
method). Previous ADF&G stock allocation studies using scale 
patterns have used a combination of these two apportionment 
methods. Because LDF models generally perform better with the 
fewest possible number of groups to allocate, samples from 
individual spawning escapements in Alaska were pooled into two 
distinct geographic regions-of-origin, the lower and middle 
Yukon, with the number of samples from each river determined by 
spawner abundance as indicated by aerial surveys. Contributions 
of Alaskan origin fish in mixed stock fisheries were estimated by 
summing allocations for the lower and middle Yukon stocks. Stock 
standards for the upper Yukon {Canada) were composed primarily of 

samples from the Dawson commercial fishery as these samples were 
considered to be the most representative composite available for 
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upper Yukon stocks. For most years, only limited samples were 

available for individual Canadian spawning escapements. 

Beacham found that variation of scale characters among stocks 
within regions was high. To remove the effects of these 

differences among stocks within a region, it was recommended that 
future allocations be performed using estimates of individual 
spawning stock contributions summed to estimate region-of-origin. 
Implementation of this recommendation will require increased 

effort to sample individual spawning escapements in Canada. 

Significant interactions were found between region and sampling 
year and between age and sampling year. These interactions 
indicate that relative differences among the regions and between 

the ages examined were not consistent over time, and that scale 
features are not appropriate for estimating stock composition in­
season. The variation in scale features between ages also 

indicate that it is necessary to ensure that the same ages are 
compared for all regions. 

It was noted that samples used in scale patterns investigations 
conducted by ADF&G have been aged by a single person in any year 
to ensure that aging is consistent for all regions and fisheries. 
Although some of the assigned ages may indeed be inaccurate, it 
was pointed out that if aging is consistent between regions, 
misaged fish should contribute less error to allocation studies 
than to age structure and escapement quality studies. To ensure 
that ages are accurate, it was recommended that the feasibility 
of using fin rays to determine age be investigated, and that 
scale characteristics used to assign freshwater ages be 
standardized for the use of scale readers from both countries and 
validated using samples from juvenile fish. 

Scale data from one year, 1984, were used by Beacham to compare 
the performance of a maximum likelihood estimator with the linear 
discriminant functions used by ADF&G to apportion chinook salmon 

I' If I ; 
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harvests since 1980. The MLE produced a classification accuracy 
for age 1.3 fish that was 18% higher than accuracy for the LDF 
model and estimated a larger contribution of Canadian fish for 
this age class. Classification accuracy for age 1.4 fish was 
similar for both methods (4% higher for MLE than for LDF). 
Precision of contribution estimates was also somewhat higher for 
both age groups using the MLE method. 

Application of estimated stock compositions to the 1984 catch in 
Districts l and 2 yielded an estimate of total Canadian 
contribution that was only 2,462 fish higher for the MLE than for 
the LDF, and was due primarily to differences in the estimation 
of age 1.3 contributions. It was pointed out that this 
difference was small in relation to the size of the harvest (2.6% 
of total District l and 2 allocated harvest). ADF&G staff also 
expressed concern that using all six of the scale characters 
examined, without suitable transformation, may violate the 
assumption of independent variables inherent for MLE. 

An additional recommendation was made that electrophoretic 
analysis or Chinook salmon stocks begun in 1986 for Canadian 
escapements be continued and expanded to include investigations 
of genetic differences in spawning stocks of the United States. 

Feasibility of In-season Chinook Salmon Stock Identification 

John Wilcock (ADF&G) evaluated the feasibility of using historic 
SPA data to generate in-season estimates of Yukon River chinook 

salmon stock contributions to fishery harvests. Linear 
discriminant functions were calcul•ted using several methods of 
pooling historic scale patterns data. These historic LDF models 
were used to estimate region-of-origin in District l and 2 
catches for the years 1982-1985. Results were compared to 
published estimates presented annually by ADF&G in its Technical 
Data Report series using stock standards and mixed stock fishery 
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samples collected in the same year. 

Differences in stock composition estimates of middle and upper 
Yukon stocks between same year LDF models and historic models 
were generally large. Estimated lower Yukon contributions were 
generally similar for historic and same year models. However, the 
large differences observed for the middle and upper Yukon stocks 
lead to the same general conclusion reached by Beacham in his 
analysis of variation in scale characters, that in-season use of 
scale features using present measurement techniques is not 
appropriate due to large interannual variations in scale 
features. 

Feasibility of Fall Chum Salmon Stock Identification from Scale 
Patterns 

Preliminary results of a study by ADF&G to determine the 
feasibility of using scale patterns analysis to identify spawning 
stocks of fall chum salmon in Yukon River mixed stock fisheries 
were verbally presented. Stock standards have been constructed 
for age 0.3 and 0.4 fish using escapement samples from the 
Toklat, Delta, Sheenjek, and Fishing Branch Rivers, in addition 
to samples from tagging study fishwheel catches from the mainstem 
Yukon River in Canada. Overall accuracies for all models 

examined were low. 

Pooling of stocks into regional groups was deemed inappropriate 
as scale feature differences between individual stocks within the 
Tanana River drainage (Toklat and Delta) and within the Porcupine 
River drainage (Sheenjek and Fishing Branch) were similar to 
differences among major regions. Cluster analysis of 
electrophoresis results indicated some clustering of stocks 
within major tributary drainages for the Toklat and Delta in the 
Tanana River drainage; the Fishing Branch, Chandalar, and Old 
Crow samples in the Porcupine River drainage; and the Kluane and 
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Koidern stocks in the White River system. In contrast, cluster 

analysis of scale characters indicated little similarity between 

stocks within major tributary drainages. However, the highest 

accuracy for an individual stock was obtained for the Sheenjek 

River in the age 0.3 model. Because genetic similarity to 

Canadian escapements for this stock was a possible source of 

error in electrophoretic analyses, this difference in scale 

features may offer some utility in increasing stock 

discrimination using methods which combine scale patterns and 

electrophoretic data. 

Little discrimination was found between ~ summer chum salmon 

standard (Anvik, Andreafsky, Nulato, and Tanana River samples 

pooled) and a pooled fall chum salmon standard. Likewise, few 

differences were observed between samples from the two major 

summer churn salmon producing tributaries, the Anvik and 

Andreafsky Rivers. 

Differences in scale features, observed for both fall and summer 

churn salmon, were largest for comparisons between age groups, 

indicating that scale features will probably not be useful for 

in-season management. 

Discussion and Recommendations 

Age Determination: 

Correct aging of salmon is very dependent upon the ability of the 

scale reader to interpret annular characteristics of the fish 

structure being aged. Because salmon resorb parts of their 

scales as a source of energy during upstream migration, samples 

collected from fish on or near the spawning grounds frequently 

cannot be aged due to resorption of annular rings near the scale 

edge. In many cases, the true age may be inferred from the 

appearance of the scale, but this is highly subject to reader 
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experience and inclination, and the chances of error are high. 

In addition to problems in obtaining ocean age due to scale 
resorption, the accuracy of assigning freshwater age is 
questionable. Yukon River chinook salmon juveniles are believed 
to spend either one or two winters residing in fresh water, and 
the accurate interpretation of freshwater age from scale 
characteristics depends heavily upon reader experience. Methods 
of age determination using other boney parts of the fish, 
especially structures not subject to resorption, should be 
investigated. In addition, samples should be collected from 
juvenile chinook salmon to validate freshwater ages and to 
investigate the time of freshwater annulus and migratory check 

formation. 

Skeletal parts of the fish which do not undergo the same 
resorption as scales such as vertebrae, otoliths, and fin rays 

may be used to obtain more accurate ages for spawning salmon. 

Vertebrae have been used successfully for aging fall churn salmon 
from escapements in Alaska and should be collected f rorn 
escapements in Canada in the future. For chinook salmon, 
however, vertebrae are not useful for determining freshwater ages 
and otoliths are unacceptable due to large variability in reader 
interpretation. Fin rays have recently been shown to be useful 
for determining both freshwater and ocean ages for chinook salmon 
from escapements in British Columbia. The feasibility of using 
fin rays for Yukon River chinook salmon should be investigated. 

Aging of any body structure is highly dependent upon the 
experience of the ager. For instance, DFO scale agers frequently 
assign more 2 freshwater ages than do Alaskan agers for the same 
samples. Because of the highly subjective nature of using body 
parts to age fish and the importance of obtaining accurate data, 

periodic transboundary workshops should be held to exchange 
aging methodology information and to standardize interpretations 

of aging structures. 
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Scale Patterns Analysis: 

Previous SPA investigations of Yukon River chinook salmon have 
used stock standards composed of samples from individual spawning 
st reams pooled into regional standards. The historic SPA 
data base should be re-examined using discrete baseline spawning 
stocks to estimate individual contributions which are summed to 
estimate region-of-origin, and evaluate the effects of pooling on 
accuracy and precision. If model performance is significantly 
improved using discrete spawning groups, then sampling of upper 
Yukon stocks, which have previously been represented using mixed 
stock fishery samples from Dawson, should be expanded to cover a 
larger number of major escapements in Canada. 

Age 1.5 chinook salmon may comprise up to 15% of the lower Yukon 
co~rnercial catch in some years. Catches and sample sizes have 
been small for this age group in most years, however scale 
patterns analysis to estimate stock contributions should be 

initiated for years when significant catches occur. 

Scale patterns analysis of Yukon River fall chum salmon using 
standard techniques has not proven to be a suitable technique for 
estimating stock contributions in mixed stock fisheries. 
However, observations of investigators have indicated that 

differences in scale shape and overall scale size may off er 
possibilities for stock differentiation. New techniques which 
permit measurement and evaluation of scale shape and total scale 
size should be investigated. 

Genetic Stock Identification: 

Preliminary results of genetic stock identification studies 
(electrophoresis) of Yukon River fall chum salmon have indicated 
that this technique may be useful in identifying some component 
stocks in mixed stock Yukon River fisheries, and should be 
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continued. Samples of selected baseline standards should 

continue to be collected to verify interannual stability of 

allelic frequencies and to provide samples with which to evaluate 

discriminatory power for additional loci. An unknown number of 

fall chum salmon are believed to spawn in the upper portion of 

the Tanana River drainage. Efforts should be made to obtain 

samples from these stocks for inclusion in the analysis. USFWS 

is currently planning to conduct electrophoretic studies of 
previously sampled streams (Delta, Toklat, Sheenjek, ~nd 

Chandalar Rivers), additional Tanana River stocks, and lower 

Yukon test fishing catches in 1987. Fall chum salmon tissue 

samples collected from Canadian spawning stocks will be analyzed 

as well. Sampling and analysis of selected summer chum salmon 

stocks (Anvik, Andreafsky, and possibly Nulato, Koyukuk, and 

Tanana Rivers) will also be initiated in 1987. 

Genetic stock investigations of chinook salmon should be 

expanded. Sampling was conducted on a number of spawning 

populations in Canada during 19 86 and should be continued. 

Sampling of adult and juvenile tissues should be initiated for 

the four major Alaskan spawning sto9ks which are sampled annually 

for scales: the Andreafsky, Anvik, Chena, and Saleha Rivers. 

Every effort should be made to obtain paired samples of scales 

and tissues from adults to permit the use of analyses utilizing 

both types of data. 

Maximum Likelihood Estimation: 

Maximum likelihood estimation has recently gained wide 

acceptance for estimating stock contribution in mixed stock 

fisheries with a high degree of accuracy and precision. Computer 

software and hardware capabilities to perform this analysis may 

soon be available through the U.S. Fish and Wildlife Service and 

the feasibility of using this technique to allocate Yukon River 

salmon should be further investigated. 
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Maximum likelihood estimation offers a further advantage in that 
stock discrimination data from several sources, such as scale 

patterns, electrophoresis, age composition, and fish length, may 
be used simultaneously to identify stocks with greater accuracy 
and precision than any one method. Application of these 
techniques to Yukon River salmon will require that all age 
determination and fish length measurements be standardized for 
samples from the United States and canada. 

Chinook Salmon Parasite Stock Identification: 

In addition to electrophoretic analysis, juvenile chinook salmon 
samples collected in 1987 will be examined by DFO for parasites 

which may be used for stock identification studies. 

REBUILDING DEPRESSED STOCKS 

Spawning escapements of some Yukon River chinook and fall chum 
salmon stocks have been below interim escapement objectives in 
recent years. The initial goal of the rebuilding program is to 
achieve interim escapement objectives for all major stocks as 
soon as practical which should prevent a long-term decline in 
salmon production. At present there is a lack of quantitative 

information to determine if the interim escapement objectives 
will achieve optimum sustained salmon production which is the 
ultimate goal of the rebuilding program. The rebuilding program 
is expected to be a dynamic process which incorporates new 
information on spawner-recruitment to further refine escapement 
objectives in an attempt to achieve optimum sustained production. 

The JTC did not have adequate time to complete discussion of 
this subject during the March meeting. Assignments were made for 
developing models illustrating catch and escapement projections 
based on management regimes with and without run rebuilding. 
This information will be included in the JTC's oral presentation 
to the joint delegations. 
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Table 1. Interim esca~t objectives for Yukon River chinook 
and fall chllll salmon stocks. 

CHINX)K S&l=X)N 

Alaska 

Andreafsky River, F.ast Fork 1,600 l/ 
Andreafsky River, west Fork 1,000 .JI 
Anvik River Cnainstem fran YellCM R. 

to McDonald Creek) 500 .JI 
Nulato River, J:.brth Fork 500 l/ 
Nulato River, South Fork 500 .JI 
Gisasa River 650 l/ 

. Cllena River 1,700 .JI 
Sal.cha River 3,500 l/ 

canaaa 
M:linstem Yukon drainage excluding 

Porcupine River 33,000-43,000 21 

rnm s&.WN 
Alaska 

Upper Toklat River 33,000 JI 
Delta River 11,000 JI 
Sheenjek River 62,000 JI 

canaaa 
Mainstem Yukon drainage excluding 

Porcupine River 90,000-135,000 21 

.l Develop:d by AD.EG in 1983 and represent rnin.imun estimates 
of total escapement objectives. 

21 Developed by JTC in March 1987 and represent estimates of 

total escapement objectives. 
JI Developed by ADFG in 1986 and represent estimates of total 

escai;ement objectives. 
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Table 2. Canadian chinook salmon escapement counts, 1979-1986. 

Index area 1979 1980 1981 1982 1983 1984 1985 1986 

AVERAGES 
----------------­---­-­-------­

1979-1984 
1980, 1981, 1984 Exel. 1982 

"' ~ 

0 
0 
0 
-...1 
0 
l\J 

Whitehorse fishway 1/ 1184 1383 

Big Salmon R. 21 
B. S. Lake - Scurvy Cr 555 470 
Scurvy Cr - souch Cr 77 5/ 966 

Totals 632 5/ 1436 

Nisutlin R. 2/ 
100 mile Cr - Sidney Cr 713 975 

Wolf R. 2/ 
Wolf Lake - Red R. 183 5/ 230 
Red R - Fish L outlet 252 

Totals 183 5/ 482 

Tatchun Cr 3/ 150 222 

Totals - all areas 2047 5/ 4498 

Totals - Whitehorse 1897 5/ 3794 
Fishway, Big Salmon R. 
(Bis. Lake - Souch Cr), 
Nisutlin R. 

1/ total escapement (direct count) 
2/ escapement index (aerial survey) 
3/ escapement i ndex (foot survey) 

1555 

930 
1357 

2287 

1626 

395 
107 

502 

133 

6103 

5468 

473 

174 
583 

757 

578 

104 
121 

225 

73 

2106 

1808 

905 

189 
351 

540 

701 

95 
157 

252 

264 

2662 

2146 

1042 

228 
816 

1044 

832 

124 
250 

374 

161 

3453 

2918 

4/ 508 

202 
599 

801 

409 

110 
116 

226 

190 

2134 

1718 

4/ 557 4/ 

306 
439 51 

745 5/ 

459 5/ 

109 5/ 
162 

271 5/ 

155 

712 5/ 

557 5/ 

1327 

1589 

1144 

453 

172 

4685 

4060 

1214 

1327 

969 

403 

186 

4179 

3582 

4/ inc1u -· fish taken for hatchery spawning: 65, 92 and 183 in 1984 , - "85, and 1986, respectively 
5/ inco , survey and/or poor survey conditions : these count s not in calculation of •totals" or •averages• 



Table 3. Relationship of total escapement estimates (mark-recapture studies) 
to escapement index counts for Canadian chinook salmon. 

1982 
1983 
1985 
1986 

Tot. Esc. 

20,200 
29,500 
10,800 
17 ,500 

(A) 1/ Esc. Index 

1807 
2146 
1718 

4/ 

(B) 21 Esc. Index 

2105 
2662 
2134 
4/ 

CC> 3/ B/A 

.08946 

.07275 

.15907 
4/ 

Ratios 

C/A 

.10421 

.09024 

.19759 
4/ 

Total s .32128 .39204 

Averages (1982, 1983, 1985) .10709 . 13068 

1/ from September 1986 Yukon River Technical Report (Note: slightly different estimates 

21 

3/ 

are listed in recent reports that cannot be reconciled at this time) 
from Table 2: combined totals of Whitehorse f ishway count and peak aerial survey 
counts for Big Salmon River (Souch Cr -Big Salmon L.) and Nisutlin River CSidney-100 Mile Creeks) 
from Table 2: combined totals of Whitehorse f ishway count, peak aerial survey counts for Big 
Salmon River (Souch Cr-Big 
(Fish Lake outlet-Wolf L.) 

Salmon L.), Nisutlin River <Sidney-100 Mile Creek), 
and foot survey counts of Tatchun Creek 

Wolf River 

4/ data not used due to poor survey conditions in portions of the Big Salmon, Nisutlin and Wolf River index areas 

0 
0 
0 
-..J 
0 
w 



Table 4. Calculation of escapement objectives for Canadian chinook salmon (excluding
Porcupine River System) 

Whitehorse f ishway, Big All Index 
Salmon & Nisutlin Rivers Areas 

1980, 1981, 1984 

Av. Esc. 1/ I Av. Ratio CB/A) 2/ 4060/.10709=37,912 
Av. Esc. 1/ I Av. Ratio (C/A) 2/ 4685/.13068=35,851 

1979-1984 excl.1982 

Av. Esc. I Av. Ratio CB/A) ~~~~----'-~~~~ 3582/.10709=33,449 
Av. Esc. I Av. Ratio CC/A) 4179/.13068=31,979 

~ 1/ f b 2-· Data rom Ta le • 
2/ Data from Table 3. 



----------- ----------

-----------------------------------------

Table 5. Yukon River fall chum salmon estimated total escapements 
for the Delta, 

Year Delta 1/ 

-------­
1974 5 ,915 
1975 3 '734 p 

1976 6,312 p 

1977 16 ,87 6 p 
1978 11,136 
1979 8 ,355 
1980 5,137 

1981 23 ,so 8 
1982 4,235 

1983 7,705 
1984 12,411 

1985 17 ,276 p 

1986 6 '703 p 

Upper Toklat, 

u. 	Toklat 2/ 

43 ,4 84 


90,984 

53,882 

36,462 

37 ,o 57 


179 ,627 

26 ,373 


15,77 5 

3 ,601 

20,807 
16,511 

22,805 
18,903 

and Sheenjek Rivers, 1974-1986. 

Sheenjek 3/ 

89,966 

173,371 

26,354 


45,544 

32,449 


91,372 

28,933 

74 ,56 0 

31,421 s 

49 ,3 92 s 


27 ,13 0 s 


152,768 s 

83 ,197 s 


197 4-86 

Average 9,946 43,559 6 9 '7 27 

1/ Total escapement estimates made from migratory time density 
curve (Barton 1986) unless otherwise indicated; (p) population 

estimate from replicate foot surveys and stream life data. 
21 Total escapement estimates using Delta River migratory time 

density curve and percentage of live salmon present at survey 
date in the upper Toklat River area. 

31 	 Total escapement estimates using sonar to aerial survey 
expansion factor of 2.221 unless otherwise indicated; Cs> 
sonar estimate. 
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Table 6. Escapement records for Fishing Branch River fall chum 
salmon. 

Peak aerial survey Estimated total 
Year Counts (Date).l/ Escapement 

1971 115, 000 (10/12) 250,000-300,000 2.1 

1972 11,600 (9/22) 35,325 l/ 

1973 15 ,989 ii 

1974 5, 800 ( 11/ 19) ~ 31,525 w 

1975 130,000 (10/3) 11 353,282 .a1 

1976 15,000 (10/25) 

1977 32, 500 (10/19) 

1978 15,000 (10/13) 

1979 44 ,o 80 (10/25) 


l§B~ !8~5!~ ~±8~~r>~ 
1982 5,846 (10/12 

1983 10,000 (10/ 

1984 5,570 (10/16) 

1985 53,812 (10/16) 1..0./ 56, 016 l.Q/ 

1986 7,836 (10/4) .ll/ 31,173 ll/ 


l/ 	Data source: ADF&G Tech. Rpt. No. 121 unless otherwise 
indicated; survey conditions not reported prior to 1975; 
counts may include small numbers of salmon observed downstream 
of weir site. v Data source: DFO Report PAC/T-76-1 pg 25: peak aerial survey 
count expanded by factors of 2.1739 - 2.6086 • 

.l.; Data source: DFO Tech. Rpt. 1973-5, estimate based on 
several methods: weir count - 17190 (weir installed late), 
mark-recapture estimate prior to weir installation ­
17,935, aerial survey count of spawners down~tream of weir 
- 200 • 

.ii Data source: DFO Report PAC/T-76-1, pg 14, weir count. 
~ Late survey made after weir was removed. w Data source: DFO Report PAC/T-75-1 and PAC/T-76-1, weir 

count. 
'11 Data source: DFO Report PAC/T-76-1, Pg 6 • .a1 Data source: DFO Report PAC/T-76-1, Pg S, weir count
ii Poor survey conditions. 
ll/ Data source: ADF&G Yukon Area Management Report, 1985; weir count. 
ll/ Preliminary data reported by DFO, weir count. 
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Ap~ndix Figure 1. 
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Ap~ndix Figure 2. 

Alaskan & Canadian Total Utilization 
Chinook Salmon 
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Appendix Figure 3. 

Alaskan & Canadian Total Utilization 
Fall Chum Salmon 
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Api;:endix Figure 4. 

Alaskan Total Utilization 
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Appendix Figure 5. 
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App:ndix Figure 6. 

Alaskan Total Utilization 
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Api;endix Figure 7. 

Canadian Total Utilization 
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Appendix Figure 9 (continued) 
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Appendix Figure 10. 
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Ap~ndix Figure 11. 
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Aoclmlil Ti1Dl1 I. ill- llld C-1., lohl u\iliuli• of Y- Iii- !Al-, 
1903-1... 

Al- c.Ndl Tot1l 

Dtllw Dthr Otlllr 
v... D11noo11 s.1- Totll : DliJ- s.1- Tot1I : D1>nooll 5&1- Totol 

l'.303 4,66i ! •,166 
I~ I 

J~ 


1906 
:m 
190I 7,000 : 7,000 
l'!O!I 9,ZJI I 9,tll 
1910 
J9JI 
1912 
1913 IZ, 133 I 12,133 
191• JZ,51.l I JZ,573 
1m 10,"'6 : 10,"'6 
1916 9,:166 I 9,:166 
1917 I 
1918 12,2l9 1,::,00,06:5 l,$1l,:io. 7,c& l li!,Zl9 1,l!00,06:5 1,,19,370

m' 104,&!2 7JI, 790 8'1J,6J2 i.aoo : 104,lli.2 T.ll, 790 MS,412 
1920 78,467 1,015,625 1.~.122 12,000 : 78,467 1,015,6'5 1,106,122 
1'21 '9,646 ll2,091 1•1,1.. 10,840 : 69,646 ll2,091 192,~ 

1922 31,82:1 330,000 361,&a 2,.c!O : ll,82:1 llQ,000 '6+,2.S 
1923 J0,893 ~000 ~893 J,&33: 30,893 ~000 467,72& 
1!12• v,m 1,1JO,ooo 1,1:!1,m •,S&O : v,m 1,uo,000 i.16J,9J11 
l'.l25 15,000 2'9,000 v•,ooo J,900 I 15,000 2'9.000 m.900 
IB 20,:500 :m,ooo 57:1,:JOO •,m: 20,:JOO =.ooo m,tn 
1927 20,000 ~.ooo • 5,.U I S20,000 Z,3'6 
1921 670,000 670,000 : 5, 733 : 670,000 675, 733 
l'.la 537,000 SJ7,000 : 5,221il SJ7,000 ~221i 
1930 ill,000 Wl,000 : l,660 : Wl,000 '36,660 
1931 1:6,693 ~000 '91,6!!3 l :s.m: 1:6,693 ~000 91.166 
1932 27,899 l,O'Ji!,000 l,119,899 l 4,200 : Z7,19'J 1,092,000 1.1~.099 
nll 28, 779 603,000 ill, 779 l l,:iJJI 21.m 603.000 635, 112 
19~ 2l,:i6:5 •7•,000 •97,:iiS : i!,000 : 23,~ •74,000 499,~ 

19Jil Z7,W SJ7,000 $4,66:1: l,466 : 27,66$ m,ooo 561, 131 
l!G ~713 ~000 &OJ, 713 : 3,400 : IJ, 713 50,000 &or,113 
1937 li!,154 ~000 l:58,154 l J,746 : li!,154 346,000 361,900 
1!!31 32,971 :il0,450 37J,"21 l 860 : 32,971 :ll0,<!50 J7•,i!81 
193' 28,037 327,e:.G ~6t7: 720 I 2.8,0..I 327,650 ;5,407 
19!0 32..•"'1 1.oa.000 1,061,453 : l,ISI I Ji!,•SI 1,0l'J,000 1,062,606 
1941 •7,608 ..a.ooo 415,608 l Z.806 : •7,60I Q,000 .aa,u4 
1942 22, 417 197,000 219,417 : 713 I '2, 417 197,000 220,200 
J943 Z7,6:!0 .200, 000 227, 650 l 609 : Z7,e:.G CQ0,000 221.2'9 
I~ l•,232 1•,<32 : 98i ~ 14,<32 15,211 
1945 19,727 19,727 : 1,m : 19,727 ai.060 
I,.. 2Z, 782 12, 782 l m 1 '2,712 23,lll 
1947 54,0<6 ~.,oa: IC:O I 54,~ 54,J46 
1941 :iJ,842 l3,842 l ll,842 :il,842 
1949 36,m l(.,;;J'll 3',:in ;;r.,;rn 
1950 •1,808 4l,80I : 0,808 •1,ICll 
19'1 ~278 5,278 l :16,Z78 :li,278 
1952 la,637 10,1161 •9,~: 38,637 10,11611 .,.~ 

I~ 58,&:l'J ~m ....a: I 51,1159 ~m .... a;;r. 
1!154 64,'4, l•,m 711,9/oO l 64.~ 1•,m 71,920 
19:15 ~9<5 :15,9<5 : 55,9<5 ~!la 

1!1:56 '2,208 10, 743 7i!,951 l '2.COI 10, nl 72,951 
19'7 63,623 £.J,6231 I 63,623 63,623 
19'..I 7:,62!5 m.~ •IJ,12' : 11,000 l,500 li!,:500 : W..62!5 m,ooo 425,6<:1 
19'9 78,370 78,370 : a.•:>1 3,098 11,532 : 16,804 3,091 89,90.! 
1960 67,597 61,S'll : 9,~ 15,608 25,261 : 77,<50 l!!.608 !l,8'8 
1961 Hl,15! •S!.S!l '93,673 l 13,2.. 9,07, "2.,322 l 154,;;<JI ..1,597 615,9" 
1962 105,S.. 425,277 ~1.121 : 13,937 9,•36 23,m : 119,711 UI, 713 ~.-~ 
l'.l&l 141,910 IOl,700 543,610 : 10,on Z7,69' n,m 1 m,987 .a,J9' :sll,JIJ 
1964 109,818 •92,233 602,°'l : 7,.0. li!, 187 19,:5'.ill l 117,226 :504,4<0 '21,646

:"' 134, 706 •1z.ne 607,:504 : 5,380 11,789 17,169 : 100,086 484,:!87 '2•,673 
1%i 104,817 <%,310 IOl,197 : ",452 13,192 17,644 ; 109,ll'J 309.~ 01,841 
1967 146.104 Jl!!.•.16 411,SIO : 5,150 16,961 "2.,JJJ : Ul,254 ll2.3'37 '°3.6'1 
l!i6t 116,6l2 "'9, 18' 3n,a11: 5,~ 11,633 16.67' l 123,674 270,811 ~,49e 

1969 1(0,027 06,623 ~1.r.:;o: 2,6'!~ 7,176 10,IOO : 107,6'1 ~•.m 532,o:IO 
1970 93,019 ~049 iiS,068 : ..66J l,711 a,m: 97,6t2 :a:i,760 681."2 
1971 136, 191 530.~ 666, 728 l 6, ..7 Ji, 911 23,~: l~ill 547,W 690,086 
1972 lll,098 4'4,08:! !67, 183 l 5,729 7,:!32 IJ,261 l 118,827 ..1,lil7 580, ... 
l'.173 99,6;o 7'9,Cil 868,6!13 : 4,~ 10,lll 14,657 : 104,192 779,12 au.~ 

1974 118,°'3 1,Zt8,0l2 1,:l36,085 l 5,6:il 11,646 17,277 : tll,6t4 1,229,671 J,.JSI, 36i 
197' 76,883 1,286,U7 t,363,320 : 6,000 i!0,600 26,6(10 : 82, 883 I, lli7, 037 t, 389, 920 
1976 l~!M 1,021,708 1,127,290 I 5,02' 5,200 10.~: 110,607 l,Oi6,90l l,J37,515 
!Tl'I J14,.i38 1,090,330 l,"°4,668 : 1,Sia li!,li'i 20,006 : 121.~ 1,102,809 t.22•,674 
1971 129,~ l,6:50,9+21,780,407: 5,881 9,"' 15,447 l 135,J46 t,'60.~ 1,7'JS,~ 
197'l 12,li7B 1,654,445 1,Stl,1~ I :o,m '2,084 32,4'9 l 169,°'3 l,'76,:529 1,84!!.~ 
1980 L!lr..709 t,840,l~ i!,W6.lll2: 12,546 '2,211 44, 764 l 219,as 1,1162,:>11 2,oe1,59' 
!381 117, 708 i!, 11!!. •59 2,.l(i3, 167 : 17,&09 22,i:ll I0,090 : ~517 Z.i37,7IO i!,;;.;l,.!57 
l~ 151,ao.? t, 306, 171 1,-57, 973 l :6,90& 16,091 :ii!,999: 168,110 1,.;zz,<62 1,•90,m 
:'.lel 197,388 t,li73,071 1,870,159 l 18,li2 29,•90 ... 1~: 216.,040 I, 70i!,561 1, 918,601 
I~ 162,2.12 l,~311 1,665,143 : 16.•95 a,267 IS, 762 : 178,727 1,:132,178 l,710,9al 
:'85 1&:1.'l59 l,,97,lZ7 1,7113,086 : 19,001 •1,515 60,516 : <04,960 1.6:il,~ 1,8'1J,60i! 
!~ 1•s.aa 1,669,826 1,11s,011 : 20,0M 1•,llli 34,900 : 165,316 t,6t4."2 1,849,971 

1 C:--.111 llld -iRIPO ,,_ ...,,,_ io -. gt fl-, 1rcludi"' "1N11iv1l"" fi"'"-Ill froa roe 11111. 5" IUl8 t~ - - AINI! ""'-' i11P1 f.,. 

dot& .......... ..c- of eddl ISUMll• lllld fOI' - ~ 
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Apperi01x Table 2. 	 Alaskan and Cariaoian total utilizaticm of Yukon River chiTtOOk 
arid fall chwe saili1or1, 1960-1986. a 

Chir.ook 	 Fall Chua 
----------·----:- ­

')'e;:,r Canaoa b Alaska c fotal : Car.ada b Alaska c Total 
---·----·- ·---! 

1%0 9.653 67,597 d 77 ! 2"'..iO 15,608 -e 15,608 

1361 13, 246 141,152 154, 398 9,076 144,233 153, 309 

1962 13,937 105,844 119,781 9,436 140, 401 149, 837 

1%3 10, 077 141,910 151,987 27,696 99,031 f 126, 727 

1964 7! 4-08 109,818 117,226 12, 187 128,707 140,8~ 


1965 5,380 1J.4, 7(16 140,086 11, 789 135,600 147,389 

1966 4,452 lO'l,887 1(19, 33-S 13,192 122, 548 13S, 740 

1967 5, l:.C1 146, W4 151,254 16,961 107,018 123,979 

1%8 5.(142 118,632 123,674 11,633 97,552 109, 185 

1969 2,624 105,027 107,651 7,776 183, 373 191, 149 

1970 4,663 93,019 97,682 3, 711 . 265!096 268,807 

1971 6,447 136, 191 142,638 16,911 246,756 263, 667 

1972 5,729 113, 098 118,827 7,532 188,178 195,710 

1973 4~522 99,67(1 1(!4, 192 10, 135 285,760 2'35,895 

1974 5.631 llB,053 123', 684 11,646 383,552 395, 198 

1975 6, (l(J(I 76,883 82,883 20,600 361,600 382,200 

1976 5,02~ 105,582 110, 6(17 5,200 228,717 233,917 

1'm 7,527 Jl.\, 338 l21,865 12,479 3.\0,757 3'53,236 

197B 5,881 129,465 135,346 9,566 341,878 351,444 

1979 10, 375 1:.a. 678 159,053 22,0M 6li, 759 633,8.\3 

1%0 22 ~ 546 196, 7Cr-J 219, 255 22,218 471!107 493,325 

:981 17,809 187, 7(18 205,517 22, .281 &66,.261 688,542 

1982 lfi.908 151. 802 16B, 710 16, 091 357,BB9 373,980 

1983 18, 652 197,388 2Hi, 040 2'3, 490 :.o(l, 592 530, (182 

1984 15i 455 162, 332 !78,827 29, 267 385,383 414,650 

1985 1'3,(1(11 185,959 204,%(1 41,255 475,741 518,(106 

1%6 20,(164 145,252 165!316 14,53'6 3'04, 053 318,589 


----------------------:- - -·--·------ ­
Average 

1%1-65 lO, OlO J.2!S, 686 13!S,5'36 14,037 129,594 143, 631 

1%6-70 4,386 113, 53.\ 117,920 10,555 155,117 165, 772 

1971-75 5,665 108, 779 114,445 13,365 293, 169 306,::'34 

1975-80 10,271 140, '354 151,225 14, 3Xt9 398!844 413,153 

J981-B5 17, 773 177, (138 194, 8!1 27,67'3 477,373 505,052 


a eaten ir1 r1ur1oers of fisn, including »eauivaler1t fish» converted f'f'Ofl roe sales. 

b Com11ercial, Indian Focod! and Dc~estic catches c011bired. 

c Cooimercial arid Subsisteriee catches cornbined. 

d Cc~merciai catches only; subsisteriee catches not deicWBel"lted. 

e Subsist1mce catch riot docum1mted; COl!llel'Cial fishery did not operate. 

f Subsister.ce catch only; commercial fishery did not operate. 
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Appendix Table 3. 	Aleskan catch 0£ Yukon River chinook 
aelaon, 1961-1986. a 

Year Subs.iatence Commercial Total 

1961 21,488 119,664 141,152 
1962 11,110 94,734 105,844 
1963 24,862 117,048 141,910 
1964 16,231 93,587 109,818 
1965 16,608 118,098 134,.706 
1966 11,572 93,315 104,887 
1967 16,448 129,656 146,104 
1968 12, 106 106,.526 118,632 
1969 14,000 91,.027 105,.027 
1970 13,874 79, 145 93,019 
1971 25,684 110,507 136,191 
1972 20,258 92,840 113,098 
1973 24,317 75,.353 99,.670 
1974 19,964 98,089 118,053 
1975 13,045 63,838 76,883 
1976 17,806 87,776 105,582 
1977 17,581 96,.757 114,338 
1978 30,297 99~168 129,465 
1979 31,005 127,673 158,678 
1980 42,724 153,985 196,709 
1981 29,690 158,.018 187,708 
1982 28, 158 123,.644 151,802 
1983 49,478 147,.910 197,388 
1984 42,428 119,904 162,332 
1985 39,771 146,188 185,959 
1986 45,282 99,970 145,252 

Average 
1961-65 18,060 108,626 126,.686 
1966-70 13,600 99,.934 113,534 
1971-75 20,654 88, 125 108,779 
1976-80 27,883 113,.072 140,954 
1981-85 37,905 139, 133 177,038 

a Catch in numbers 0£ £ish. 
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Appendix Table 4. 	Cenadian catch 0£ Yukon River chinook aal•on <including 
Porcupine River>, 1960-1986. a 

Non Coaaercial 

Indian Food 
Year CoJftMerciel Doaeatic Fish Co111bined Total 

1960 4,058 	 5,595 5,59~ 9,653 
1961 3,446 	 9,800 9,800 13,246 
1962 4,037 	 9,900 9,900 13,937 
1963 2,283 	 7,794 7,794 10,077 
1964 3,208 	 4,200 4,200 7,408 
1965 2,265 	 3,115 3,.115 5,380 
1966 1,942 	 2,.510 2,510 4,452 
1967 2,187 	 2,963 2,963 5,.150 
1968 2,212 	 2,830 2,830 5,042 
1969 1,640 	 984 984 2,.624 
1970 2,611 	 2,052 2,052 4,663 
1971 3,178 	 3,269 3,269 6,447 
1972 1,769 	 3,960 3,960 5,729 
1973 2,199 	 2,323 2,.323 4,.522 
1974 1,808 406 3,417 3,823 5,631 
1975 3,000 400 2,.600 3,.000 6,.000 
1976 3,500 500 1,025 1,525 5,025 
1977 4,720 531 2,276 2,807 7,.527 
1978 2,975 421 2,485 2,906 5,881 
1979 6,175 1,200 3,.000 4,200 10,375 
1980 9,500 3,500 9,546 13,046 22,546 
1981 8,593 237 8,979 9,216 17,809 
1982 8,640 435 7,.833 8,268 16,.908 
1983 13,027 400 5,225 5,625 18,.652 
1984 9,885 260 6,350 6,610 16,495 
1985 12,573 478 5,950 6,.428 19,001 
1986 10,797 3-12 8,925 9,267 20,064 

Averege 
1961-65 3,048 6,.962 6,962 10,010 
1966-70 2,118 2,.268 2,268 4,386 
1971-75 2,391 403 3,.114 3,.275 5,666 
1976-80 5,374 1,230 3,666 4,897 10,271 
1981-85 10,544 362 6,867 7,229 17,.773 

a Catch in nu111bera 0£ £iah. 
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Appersdix Table 5. Alaska catch of Yukon River cnwe salMOn, 1961-1986. a 

Si.u.er Chua Fall Ch1111 Total Chu• 

"Year Subsistercl! b CoMRrcial Total :Subsistl!TK:e b Coaiert'ial Total :Subsistl!nce b Corwercial Total 

1961 305,317 305,317 101,772 42,461 144,233 lt-07, 089 42,461 449, 550 
1'.362 261,856 261,856 87,285 53, 116 140, 401 349, 141 53, 116 ltOC,257 
1963 m,094 m,094 I 99,031 '39,031 396, 125 0 3%,125 
1964 361,080 361,080 120, 36() 8,347 128,707 481,440 8,347 489,787 
1%5 336,848 336,848 lJ2,283 23,317 135,600 : 449, 131 23,317 472,448 
1966 154,508 154,508 51,503 71,045 122,546 2()6, 011 71.045 277,0:li 
1967 206,233 10, %5 217,168 68, 7¥, 38,274 107,018 274,977 49,M 324,186 
1%8 133,880 14,470 148, 3!i0 l+Jt,b27 ~,925 ,,,, 552 178,507 67,395 245,3(12 
1969 156,191 61,966 218, 157 52,063 131, 310 183,373 2(18,254 193,27& 401,530 
1970 166, 5<14 137, 0-06 303,510 55, 501 2<19,595 265,096 222,005 346,601 568,606 
1971 171,487 100, (19() 271,577 57, 1&2 189,594 246, 756 228,649 289,684 518,333 
1972 108,006 135, &68 2U,674 36,00C l5C, 176 188, 178 144,008 2B7,~ 431,852 
1973 ltd, 012 285,509 446,521 53,670 232,090 285,760 214,682 517,599 732, 281 
1974 227,81! 589,892 817, 703 '33, 776 289,776 383,552 321,587 879,668 1,201,255 
l975 211, 888 710,295 922, 183 86,591 275,009 361,600 2'38, 47'3 985, 3(14 1,283,783 
1976 186, 872 600,894 787,766 72,32.7 156, 3-SO 228,717 259,199 757.eB4 1, 016, 483 
1977 159,502 534,875 694,.:m 82,771 257,986 340,757 242,273 7'32,061 1, 035, 134 
1'378 197,137 l, 077, 987 1,275, 124 94,867 2H,011 341,878 2'";2,004 1, 324, '398 1,617,002 
1979 1%, 187 819,533 i,015, 72(1 233,347 378,412 611,759 429,534 1,197,945 l,&27,479 
1900 272, 398 1,067, 715 1,340,113 172, 657 298,450 471, 107 445,055 1,366, 165 1,Bll,22( 
1981 2(18,28-'! 1,1%,0Cl6 1, 404' 290 188,525 477, 7"36 666,261 3%,809 1,673, 74i!. 2. 070, 5:11 
1982 2Hl,%9 614, 22.2 875, 191 132,897 224,992 357,889 3'33,866 83"9, 214 1,233,080 
1983 240, 386 894,878 1,135,264 1'32,'330 31.17,662 500,592 433, 316 1, 202, 54(1 1, t.35, s:.6 
1SB4 230, 747 755,821 986,568 I • 

I 174,823 210,560 385,383 405,570 966, 3Bl 1, 371, 951 
1985 2b4,828 765,622 1, (13(1, 4:-0 2(.'6, 472 270,269 476,741 471. 300 1, 035, 891 1, 507' 191 
1986 2'":10, BBB 993, 160 1,284, 04B 164,034 llt-0,019 304,053 454,922 1, 133, 179 1, 588, 101 

-----·- -------·- ·----­------: :--------·-----·-­ -·-­
Avl!ragl! 

1961-65 312. 439 312,439 104, 146 3i, 810 129,594 416,585 ~'5. 448 442, 033 
1966-7(1 163, 463 56,094 2(18, 33"9 54,488 100,630 155, 117 217, 951 145,505 363,456 
1971-75 176,041 364,291 540,332 65,440 227, 729 233,169 241, 481 5'32,020 833, 501 
1976-8-0 202,419 820,201 1,022,620 131,194 267,650 398,Bltit 333,613 1,087,851 1, 421, 46'\ 
1981-85 241,043 845,310 1,(186,353 179.129 298,244 477,373 420,172 1, 143, 554 l, 563, 72E. 

a Catch in nuraoers o.f fish, Hduciing "equivalent fish• cor1verted frOll roe sales. 
o Includes saall r1urabeM c•f pir1k amt cone• salmc•r1 during the oeriod 1%1-1976. 
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----- ------- --- --------- ----------- ------------------- ---------------

----------- ----- --------------- ---------------------------- -- --------

Appendix Teble 6. Cenedien catch 0% Yukon River chua aelmon <including 
Porcupine River>, 1960-1986. a 

.Non Coaaercial 

Indian Food 
Yeer Co11u11erciel Do~eatic Fiah Coabined Total 

--------------·------------------------------------------------------­
1960 5,493 10,115 10,115 15,608 
1961 3,276 5,800 5,800 9,076 
1962 936 8,500 8,500 9,436 
1963 2,196 25,500 25,500 27,696 
1964 1,929 10,258 10,258 12,187 
1965 2,071 9,718 9,718 11,789 
1966 3,157 10,03~ 10,035 13,192 
1967 3,343 13,618 13,618 16,961 
1968 453 11,180 11,180 11,633 
1969 2,279 5,497 S,497 7,776 
1970 2,479 1,232 1,232 3,711 
1971 1,761 15, 150 15,150 16,911 
1972 2,532 5,000 5,000 7,532 
1973 2,806 7,329 7,329 10,135 
1974 2,544 466 8,636 9,102 11,646 
1975 2,500 4,600 13,500 18,100 20,600 
1976 1,000 1,000 3,200 4,200 5,200 
1977 3,990 1,499 6,990 8,489 12,479 
1978 3,356 728 5,482 6,210 9,566 
1979 9,084 2,000 11,000 13,000 22,084 
1980 9,000 4,000 9,218 13,218 22,218 
1981 15,260 1,611 5,410 7,021 22,281 
1982 11,312 683 4,096 4,779 16,091 
1983 25,990 300 3,200 3,500· 29,490 
1984 22,932 535 5,800 6,335 29,267 
1985 35,746 279 5,240 5,519 41,265 
1986 11,464 222 2,850 3,072 14,536 

Average 
1961-65 2,082 11,955 11,955 14,037 
1966-70 2,342 8,312 8,312 10,655 
1971-75 2,429 2,533 9,923 10,936 13,365 
1976-80 5,286 1,845 7,178 9,023 14,309 
1981-85 22,248 682 4,749 5,431 27,679 

a Catch in numbers 0£ £ish. 
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Appendi>e Table 7. Chinook salmon escape11ent index counts for selected spaMning areas 1n the Yukon River 
drainage, 1959-!'386. a 

Andreafsky Anvik 
------ Big Illitehorse 

£ Fork WFork Aerial TONer Nulato Diena Saleha Sal110n Nisutlir1 Fishway 

1959 1,~.A 

1960 l,020 1,22() 1,950 7!6 132 b 1, 66-0 660 
1961 l,003 1,226 543 b 2,878 1,068 
1~ 675 b 76C b 9-:r7 1,500 
1963 137 b 484 
1964 867 705 450 587 
1965 355 b 650 b 408 903 
1966 361 303 638 800 563 
1967 276 336 b 533 
1968 38() 383 3lCI b 7:5'9 8C7 b 4-07 414 
1969 231 b 27'1 b 296 b 461 b 286 b 105 b 334 
1970 665 574 b 368 1,882 670 615 625 
1971 1,904 1,682 193 d 158 b 200 b 650 856 
1972 798 582 b 1, 198 138 d J,193 560 2Jl :m 
1973 825 788 6J3 21 b 39J i5 b 36 b 224 
!974 285 471 b 78 b 1,035 c J,857 70 b 15(1 b 273 
1975 993 301 730 20-+ 316 c 1.055 153 b 23'3 313 
1976 818 643 J, 154 648 531 1,541 B6 b 102 l2J 
1977 2,0-08 l,499 1,371 487 b 563 1,202 316 b 77 277 
1978 2,487 J, C.162 1,324 920 1, 726 3,499 524 375 725 
1979 l, 180 1, 134 1,484 1,507 1, 159 b 4,789 632 713 I, 184 

1980 gr...fl b 1,500 1,330 1,323 b 2,541 6, 757 1,568 975 1,383 
1981 2, 146 b 231 b 807 b 791 b 600 b 1,237 b 2,411 l, 62:6 1,539 
198C 1,274 851 b 2,073 2,534 7'57 578 473 
1983 653 b l,006 2,553 1, 961 540 701 9(15 
1984 1,573 b 1, '393 ~1 b 501 1,031 1,044 832 1, (142 
1985 1,617 2,248 1,051 2,780 2,553 2,035 801 . 4-09 536 
1986 1,954 3,158 1, 118 ~97-4 2,031 b 3,368 745 459 b 541 

a Data obtairtl!d by aerial survey unless otherwise noted. Only peak counts are listed. 

b lnco11Plete survey and/or poor survey h•il'l!I or conditions resulted in 11ini1tal c•r inaccurate etourit. 

c Boat survey. 

d Boat survey that was inccoplete c~ corducted under poor conditions. 
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Appendix Table 8. Su111er chUlll sal110n escapelleflt population l!Stl.atl!s and index rounts for sell!C'te<! 
spawning areas in the Yukon River drainage, 1974-1'386. a 

Aridreafsky Anvik 

E Fork 
Aerial 

E F Sonar 
or Tower 

WFork 
Aerial 

Toter & 
Aerial Sonir Nulato Hogatza Sakha 

1974 3,215 b 33,578 201,2n 51, 160 3,510 
1975 223,485 235,954 845,485 138,495 22,355 7,573 
1976 105,347 118, 420 406, 166 40,001 b 20,744 6,474 
19n 112, 72:2 63,120 262,Bs; 69,600 10,7'34 'Dn b 
1978 127,0~ 57, 321 251,3~ 54,480 5,1(12 5,405 
1979 66,471 43, 391 280,537 37, 104 14, 221 3, 060 
1980 36,823 b 115,457 492,676 14,9.;6 b 19,786 4,140 
1981 81,555 147,312 1,47'3,~ 14,348 b B,500 
19BC 7,501 b 181,352 7,267 b 444,581 . 4, '384 b 3, 7:.& 
1983 110,508 362,912 21,012 b 28, 141 716 b 
1984 ~,200 b 70, 125 238,565 891,028 9,810 
1985 66,146 52, 750 1,080,243 ,29,838 22,556 3, 178 
1985 83,931 167,614 99~3i3 1, 189,602 64,265 B,028 

a Data obtairred by aerial survey unless othensise noted. Only peak cc•urrts are l ist!Ml. 
o 1ricomplete survey arid/~ poor survey timing ar conditions resulted in ainiual or inaccurate count. 
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Aopertdix Table 9. 	 Fall chum salllOTI expanded population escaonent esti1aates for 
selected spawning areas ir1 the Yukon River drainage, 197~-1986. 

a 	 fotal escaoernerit estimates made from mi gratc•ry t irae oer1sity curve \Bart or. l '386) ur1less 
other11ise iridicateo; (pi oc•oulatic•r1 esti111ate fn:.oro replicate foc•t surveys arid stre;,ra life data. 

o 	 fotal escaoemer.t estimates using Delta River migratory time density curve arid c;ercentage 
of iive sairneor. oreserit !Jy survey date in the uooer foklat River area. 

c 	 fotal escaoem1mt estir1ates usir1g swiar to aerial survey expar1sicon factc•r of 2. 221 ur1less 
c0trierw1 se rno1 cated; isi sor1ar est iMate. 

o 	 fotai escaoerner1t estir.eates usir1g weir to aerial survey exparsSior1 faclor c•f 2. 7'! ur1less 
•:•ther11ise iridicateo; (wl 1t1eir estlrnate. 

e 	 imtial aerial survey count was cioubled before aoplyir1g the weir/aerial expar1sior1 
factor of 2. 72. Slflt'e only half t•f the soawr1ir1g area was surveyed. 
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Appendix Table HJ. Yukon River salllPn escap:ment <Bta, 1986. a 

Survey Stmner Fall 
Stream (drainage) U:lte P.ating Chlnook Clluns Chuns Cbho Pinks 

Andreafs~ River 
Fast ~25-7/14rk {Ta-Ir <bunt)
F.ast Fork Aer a!J fjl4
West Fork Aer al '/14 

Yukon Rf[er (Pilot Station)
Main ver Sonar d 6/9-9/12 

Anvik River
Aerifn eounM 

~28Ma nstem ve~
Mclbnald Cree ~28otter Creek fj28
Yellow River ~28Sonar Count e /21-7/15 

Nulato RiverBeli Forks ~12,22
Sou For~ fjl2 22
tbr For :112:22 

01 Koyukuk River Drainage..... 
Gisasa River 7/12,22 

Henshal\f Creek 7/28 

South Fork Koyukuk River ~28,29
Jim River /28,29 

Middle Fork Koyukuk River ~29Bettles River · '/29 

Meladtna River 
Fox Cieek ~12
Mel~ Hot Springs Creek '/22 

'l'ooitna River 7/28 

Fair 
Good 

Good 

Good 

Good 
Good 

FarrFa 
Fa r 

Fair-Good 


Fair 


~Fair 
~Far 

Fair 
Good 

FafrFa r 


Good 


1,530 b 
1,~54
3, 58 

86,449 

1,02~ 

43 
40 

1,5~~
1,425 

1,346 


561 


556 

238 

49 

5 

222 

1u,6u c 
99:~73 

124,618 b 
2,230 

1,943,558 526,814 199,798 1,055,746 

1,189,602 no est 

5 295 
1~:848
4 ,122 

12,114 

2,475 

1,576
869 

5 

90 
2,958 

1,778 



- -
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App;?ndix Table 10. Yukon River salJOOn escai:ement data, 1986 (continued) • 

Surreystream (drainage) n:ite Ra ng Olinook 

LcMer Tanana River Drainage 

Kantishna River Drainage
Toklat River 

Bafton Cree~ 
Ge rar ~ f
Sus ana yerToklat Ri v c Rdhse) 

I~tlS/17
1 17 
9 29 

~r,Fair 

~ 
Good 

Beari:aw River 
lt>Ose Creek 

(rnainstem) 1~29
1 V29 

Fafr
Fa r 

Nenana River Drainage
Lost Slough
Seiljnteen Mile Slough g,h
Jul us Creek 

Cl.fgr Creek . weir ool.Dlt 
aerl?} survey)
boa foot surv~) g

Foster ~eek ,i
Wood Creek w r OOl.Dl g 

1~298 2,19/29 

~6-8/5 

~1 8 
9 -10/24 

Fair 
Good,Fbor 

Fair-Fbor 

Qiatanika River 8/9 Fair 

ln 
to.) 

aiena ruvrrlbpll.at on Estimate m 

Saleha River 

8/4 

8/4 

Fair 

Good 

Upper Tanana River Drainage 

:::) 

'=:> 
0 
-J 
w 
0 

Bear Creek 
Bendunar 1735 Slough (vie)
Slo~ n vie Little Delta Ri 
fiou n v c Del ta Crm'.k 
~~dson Cl.~rwater :ver

V ~ of An rsen Slough
Del.ta ver 
Aeri~ Q)unts
Groun fuunts 
lb~ation Estimate n 

Sout Bank Tanana River 
Bluff Cabin Sl.ou<jl f 

Bluff Cabin Spr~ f
Clearwater Lake 0 et Slough
Cl.ear:water Lake and Outlet 
Delta Clearwater River h,o

Onemile Slou<JQ 
Tanana ~ough a!'.lj to Onemfie Sl 
Tanana ust ~r of Onem ~ Sl. 
IT' · --.na Slough v c Gerstle ver 

• Creek Slough 

rt~0 
1~30 
1~30 
1~39
l V3e 

l~!~9 30-11/26
10/30
1~4
1~17
1~17
1 Vl7 
1~20-21 
1~17 
1~30l 17 
1~30
1 V30 

FarFa r 
Fa [
Fa r 

~~ 

~ 
Fbor 
Good 
Good 
Good 
Good 

Fair-Good 
Good 
~ 
Fafr
Fa r 

5 

306 

168 i 
47 

79 

2,031 1 
13,398 u 

3,368 

6 

Sumner Fall 
OlllllS OllJllS Q)ho Pinks 

72 

79 

19" 

1,509 

8,928 

50 
l,2fi

71 
10,710 

0 
205 

1 
1 

560 j 

33 
189 

15 

70 

~~:~M1'70361" 
3~458 

475 

1,949
148 
853 
108 
556 

496 
5 
2 
9 

23 

ll3 

605 
39 

1,664 k 

146 

0 

9 
291 


3 577 

19~857 

300 



AR:endix Table H'I. Yukon River salioon esca(Sllent <Eta, 1986 (continued). 

Surrey Sl.1111ller Fall 
stream (drainage) Date Rat ng Otinook Otuns Oluns Cbho Pinks 

Whitehorse Fistway Counts q 7/7-8/30 557 t 

Mainstem Yukon River 
Vic Ft~kirk to Caanacks q 10/7 l 82~lbpl].a on Estimate m,q 36,479 H'll,82 

a Only rrk aerial survey a;mnts listed including carc.assesl all <Eta is preliminary.
b ~s s an incannlete estimate as tower Project ~ ear y_. 
c s ie an eiq::an&d season P?F¢ation estimate l::ase UJX>n the tQtl:!f oount and historic timing rattern. 
d o.eonlQil sonar estimate of total rm ~tream of P ot Station (River Mile 122) , not a spswiiing escap!!llent estimate. 
~ Be.ndix Side Scan Sonar. 
f Foot surv!'!'[. 
g F.R.E.D. mvision estimate. 
fl Boat survw. 

1Includes 6B chinook used in a F.R.E.D. Division egg-take.
None allafed to spiWn wild. 
Includes 383 coho ~ i~ a F.R.E.D. Division egg-take.

l An addi~ional 257 ch noo carcasses we.t:e removed fran river prior to this survey. 
m lbpul.a on esti;ate se up;>n mark and recact:w:e study. 
n Wta op est te based \llX>O replicate foot surveys. 
o t F sh Div sion estimate. 
p • • Fish and Wildlife Service (USFWS) estimate. 
q Canam Dernrbnent of Fisheries and Oceans (DFO) estimate. 
~ ~~oarr~t~tr~~~: 
t Includes ise chinook taken for hatdlery brood stock of which 90 died prior to egg-take. 
u Preliminary estimate. 



~ndix Table HJ. Yukon River salioon esca~ent chta, 1986 (continued). 

surrey
Stream (drainage) 	 Date Ra ng 

Bear Creek f 

Cllanchlar Rit:Sonar Est t e p
Mainstem aerlalf 

Ebrcupine River Drainage 

Sheenjek River (aerial)
Sonar Col.D'lts e 

Fishin~Brancll River (weir) q
Aeri q 

Yukon Territory streams 

Fortymile River q, r 

Klondike River q 

stewart River 
McQuesten River q 

White Rivn q 
n:>filek ~r 

01 ¥fne ver ~ 
w 	 n'lre Cree q

Koidern ver q 

PelllnRiver
Bl d Creek q, s 
Ross Riveri:i

Prevost ver q 

'nltclll.D'l Creek f ,q 

Little Salmon River q 

Big ~mon River 
0 We r Cb~t q

ADEG Pea Aerial CbITts0 (upstr of Soucll Cr 
0 Teslin fiver (mainstem) q""'1 Nisutl n River 
w Wolf River 
l'V 'nlkhini River q 

7/11 

~9-9{27
/29, B/7 

lri28 17-9/24 

%}4ll:J/9 

9/12-18 

8/11 

8/17 

19/27 

1~27 
~~}~ 

~?
~18
Vl8 

8/23 

8/27 

8/1-9/3 

8/21 

~288 21
V21 

8/29 

Poor,Poor 

Poor 

Poor 

Fair 

Good 
Good 
Good 

Fafr
Fa r 

Good 

Poor 

Fair-Poor 

Fair 
Go&-PoorFa 	 r-Poor 

Fair 

Orl.nook 

19 

1 

ll:J 

e 

221J 

25 
72 

IJ 

155 

54 

1,816 

745• 

~IJ371 

216 

SlJlllller 
an111s 

56 

7 

Fall 
Onins Cbho Pinks 

59,313
4,B35 

12,p9
83, 97 

31,1~3
7,8 6 

e 
16,686-


14 

21JIJ 


