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ABSTRACT 

Estimates of Pacific salmon Oncor~ynchus spp. escapement for the Nushagak River in Bristol 
Bay, Alaska, were determined by hydroacoustic techniques h m  June 08 through August 17, 
2002. Estimates of species, age, sex, and size composition were derived h m  samples obtained 
with drift gillnets and beach seines. Final escapement estimates by species through August 17 
were 3 15,68 1 sockeye salmon 0. nerka, 87,141 chinook saIrnon 0. tshawytcha, 419,964 chum 
salmon 0. keta, 3 17,66 1 pink salmon 0. gorbuscha and 42,343 coho salmon 0. kisutch. 



INTRODUCTION 

The purpose of this study was to estimate the escapement of five species of Pacific salmon 
Oncorhynchus spp. for the Nushagak River in Bristol Bay, Alaska. These species were chinook 
(0. tshawytcha), sockeye (0. nerka), chum (0. keta), coho (0. kisutch), and pink (0. gorbuscha) 
salmon. Accurate escapement measurements into this system are essential ta the management of 
Iocal salmon fisheries, by providing information used to assess daily run strength and setting 
escapement goals. 

h 1979, the Alaska Department of Fish and Game (ADF&G) examined the feasibility of using 
hydroacoustic (sonar) equipment and began developing procedures to count adult salmon in the 
Nushagak River (McBride 1981). During subsequent years, the Nushagak River sonar project 
has evolved to provide daily escapement information important to the management of 
commercial salmon fishing in the Nushgak District. 

Project objectives in 2002 were to: 1) provide daily estimates of spawning escapements for 
chinook, sockeye, chum, pink, and coho salmon, fiom June 8 through August 17 and 2) 
determine &e age, sex, and size composition of these escapements. 

Estimating the salmon escapement into the Nushagak River with sonar involves combining the 
estimate of the number of saho~tsize hydroacoustic targets passing though the sonar beam(s) 
with the estimate of the species composition of fish passing the site h u g h  test-Mhg. 

Study Site 

The Nushagak River is located in southwestern Alaska (Fib= 1) and flows approximately 390 
km from its headwaters to Bristol Bay. The Nushagak drainage has two main tributaries: the 
Nuyakuk River, drahng Tikchik Lakes, which enter fiom the west, and the Mulchatna River, 
which flows into the Nushagak h r n  the east. These rivers support large runs of five species of 
Pacific salmon (Table 1) as well as several resident species that are harvested in comrnerciaI, 
sport and subsistence fisheries. 

The project site was located on the lower Nushagak River, approximately 40 km upstream from 
the terminus of the Nushagak comercia1 fishing district and 4 tan downstream h m  the village 
of Portage Creek (Figure 1). Almost the entire river is contained to one 30Q m wide channel with 
the exception of one very small slough behind the camp. The site 6 located within tidal inhence 
which causes a reduction of anent  during high tide, however there is rarely a reversal of flow 
and there appears to be very few fish milling in the area. Stock identification studies based on 
scale pattem anaIysis ( R o h n  1984) indicated that the majority (93%) of the fish migrating 
past Portage Creek were destined for the Nushagak, Mulchatna, or Nuyakuk Rivers. Therefore 
very few fish migating through the sonar are assumed to be s h y  fish fiom other rivers, which 
might migrate downstream at a later date. 



METHODS 

Project operation dates have varied over the years. Typically the project operates from early June 
to the third or fourth week of August. In 2002 the project lasted from 8 June to 17 August. 

Hydroacoustic Counting 

The sonar equipment used for the estimation of the Nushagak salmon run from 1979 to 2002 
(Bendix Corporation, King and Tarbox 1989) consisted of an echo counter, a transducer, an 
osciIloscope and a power supply (12 volt battery with solar panel). Both an inshore and offshore 
Bendix system was implemented on each bank of the river for a total of four systems. Inshore 
echo caunters used a makelmodel that divided the counting range into 12 sectors; offshore 
counters divided the counting range into 16 sectors. MI Bendix echo counters operate at 515 kHz 
with a pulse width of 100-p and alternate between a 2' and 49 beam size. Pulse repetition rate, 
counting range, and sensitivity were adjustable. 

Placement of the transducers and counting ranges were determined by the river bottom contour. 
Slope changes in the bottom contour required the deployment of two transducers (inshore and 
offshore) on each riverbank. Ofbhore transducers, located where the slope of the river bottom 
changed, were aimed perpend~cular to the water flow and towards the middle of the river. Inshore 
transducers were deployed within 10 m of shore in water of sufficient depth for fish passage and 
counted out to the offshore transducer. 

Transducers were mounted on metal tripods and aimed, with the aid of an oscilloscope, to ensonitjl 
the Iower portion of the water c a l m .  The majority of the upstream migrating salmon are assumed 
to travel close to the river bottom because of the reduction of water resistance. In a previous 
experiment, it was suggested that over 88% of the fish occupied the lower two-fitlhs of the water 
column at the Nushagak River sonar site (Minard 1985). Offshore transducers were aimed with 
remote-controlled pan and tilt rotators, whereas inshore transducen were aimed mually adjusting 
the angle of the transducer mounts on the tripods. A picket weir was constructed fiom the shore to 
just beyond the inshore transducer on both riverbanks to prevent fish from passing behind the 
traducers or within approximately 1 rn of the transducer face, an area in which the system may not 
detect fish. 

Pulse repetition rate was adjusted on each counter to maintain counting precision at H0% using 
calibration procedures described by Minard and Frederickson (1983). Counters were "calibrated" 
by comparing the output counts recorded by the sonar counter to those recorded by a trained 
technician observing an oscilloscope pattern of the signal generated by that counter. Counts from 
the oscilloscope were hand tallied for either a 10-min period or 100 caunts whichever came first. At 
the end of the counting intervaI, the machine count was divided into the oscilIoscope count to yield 
a percent agreement between the two. If the percent agreement was less than 90% or greater than 
110% the pulse repetition rate was adjusted until an acceptable percent agreement was achieved. 
Counters were calibrated throughout the day between 0600 and 2400 hours. Frequency of 
calibrations was somewhat dependent upon fish passage rates and the variabiiity of fish !mkming 
speeds; there was at least one calibration per hour during periods of peak fish passage. 



Sonar count data were summized by sector, counter location (inshore, offshore, left or right bank), 
hour, and day to evaluate spatial and temporal distributions of sonar counts. 

Escapement Sampling 

Species Composition Sampling 

Daily sonar counts were apportioned among salmon species based on species proportions in 
samples coUected with a 45.741 (25 fhthom) beach seine and 18.3-m (10 fithorn) drift w e t s  with 
mesh sizes of 20.6 cm (8.125 in), 15.2 cm (6.0 in), 13.0 cm (5.125 in), and 11.4-cm (4.5 in). AII 
gillnets were composed of mono twist filament webbing dyed either Mmoi shade #3 or Tairyo 
shade #T-14 (both are tramlucent light green). Twine size was dependent upon mesh size with 
13.0- and 15.2-crn mesh gillnets having a Momoi #63 twine size, and 20.6-cm mesh @ets having 
a Momoi #93 or equivalent twine size. Gillnet depth was 45 mesh (approximately 45 m deep) for 
the 13.0-cm mesh gdhets, 45 mesh far the 15.2-cm mesh gdhets, and 29 (approximateIy 56 m 
deep) for the 20.6-cm mesh gillnets. Each gillnet was assumed to be of sufficient depth to W y  
sample the entire water column. 

Sampling with gillnets occurred just downstream of the tmnsducers so catches would represent the 
relative abundance of fish passing through the sonar beams. If time allowed, each wet drift 
started just below the sonar transducers. However, when time constraints occunwl, the second drifi 
in a sequence was started just downriver of the point where the previous drift ended. Because of the 
possibility that species composition was different between the inshore and offshore counting ranges, 
separate samples were taken. I n s h o ~  drifts with gillnets were started with one end on the bank, 
while oehore drifts were W e d  with the near shore end of the net approximately the same distance 
from shore as the offshore tmsducer. For the purpose of estimating species composition, four area 
strata were defined (1 = left inshore, 2 = left offshore, 3 = right inshore, 4 =right offshore). 

Each gillnet mesh was fished for a minimum of two drifts inshore and two drih ofi%hox-e on each 
bank during each set of drifts. During the period of peak sockeye salmon passage (June 23 - July 
14), drift sessions were conducted three times daily: morning (0700 - 1100 hours), mid-day (1300 - 
t700 hours), and evening (1800 - 2200 hours). Prior to June 23 and after July 14, drift sessions 
were wnducted twice daily: mid-morning (0800 - 1000 hours) and early evening (1 600 - 1800 
how). Driffs were not conducted at night because p r  light conditions would make it impossible 
to maintain a drift within assigned strata. The maximum number of drifts conducted for each mesh 
size along each bank's inshore and ofihore strata was six per day. 

Data recorded for each met drift included (I) date, (2) drift session number (1 = morning, 2 = 
aftmoon, 3 = evening), (3) boat operator, (4) ctrifi number sequentially ordered through the season, 
(5) mesh size, (6) right or left river bank, (7) inshore or offshore counting ranges, (8) net length in 
fithorns, (9) fishing time, (10) number and species of catch, ( I  I )  length of each fish caught, rnid-eye 
to fork-of-tail to nearest millimeter, and (12) sex as determined h m  external characteristics. 
Fishing time was recorded using a stopwatch. 



Gillnet sampIhg data were entered directly into a hand-held Data Logger and later uploaded to a 
laptop computer. 

Beach seining occurred as well, however fish coliected were used only for age, sex, and length 
(ASL) infomation and not for apportionment. 

Species Composition Estimation 

Daily estimates of escapement by species were based on catch samples and sonar count data. In 
2002 a new method was used to apportion sonar counts to species. The previous method divided the 
season into periods within each strata. To minimize variance, the sample size for apportionment was 
100 fish. A single period would continue until 100 fkh were caught in the test fish program. In 
almost all of the cases a period contained test fish data fiam multiple days. This caused concern that 
the estimates of the proportion of species were not sensitive to changes in species composition. 
Also, estimates of species abundance that were relayed to managers and the public were based only 
on the data collected to date and many times those estimates would change retroactively once data 
for the entire period had been collected. This caused confusion to the public and made management 
decisions more dilficult. 

It was determined that using a sample size of five fish had minimal effects on daily estimates and 
was less biased and more accurate than using the 100 fish sample size. (Appendix A). This method 
has a tremendous advanrage since numbers do not change retmctively. 

Daily sonar counts were apportioned to species by bank and counting range using an excel 
spreadsheet in 2002. Catch per fathom-hour (CPUE) was estimated for all species of salmon. CPUE 
from the four ensonified escapement sampling stations (#I-4) was used to calculate species 
proportions. 

No adjustments for net selectivity among species were made. Brannian et al. (1995) and MiIler et 
al. (1994a) concluded that in order to adjust for selectivity, selectivity curves must be estimated 
using fish length or girth data obtained h m  escapement samples on the Nushagak River. Funding 
is not currently available to analyze selectivity af gillnets used at the Nushagak River sonar project, 
and cunent belief is that selectivity idonnation would provide little benefit because of the relatively 
small number of apportioned species. 

To estimate fishing effort, £ishing time (FT) was measured in minutes and seconds and calculated 
for each drift by, 

where FD was the point in time when the net was M y  deployed and RI was the point in time 
when net retrieval was initiated. 



The number of ~thomhours (FH) was then calculated by, 

where f was net length in fathoms (gendly 10). 

CPUE for each salmon species (group) was based on a specific subset of gillnet mesh sizes, 
specified later in this report. CPUE for each species (0 on day j in strata k was calculated by 
d n g  amss the number caught (Cijkmn) with mesh size (m) and drift (n): 

where tlina equals 1 if species i f h n  mesh m is used to estimate species composition, and zlim equals 
0 otherwise. 

CPUE were cumdated across days to create a time (t) and area stratified estimate of species 
composition (Appendix A.1.). The duration of a time stratum (report period) varied by range and 
bank and was specified as an input file. The desired sample size for each time-area strata was 5 
salmon. If < 5 salmon were captured during a day in an area strata, catches fiom the same gear 
type from previous days were accumdated until 5 salmon were obtained to define a reporting 
period. CPUE was used to estimate the proportion of species i in report period t and area strata k:  

Estimates of the proportion (Sitk) of species i for report period t and area strata k became 

In order to estimate the variance of the L, we generated replicate species proportion estimates 

( juk) f a  each day j within report period t ,  & then baame a weighted mean of the iok, where the 

weights are the total (all species) CPUE during day j of report period t .  Variance of the $were 
calculated after Cochran (1 977) as 



This variance estimator treats daily catches as clusters of fish (adjusted for unequal effod) sampled 
randomly from a11 fish passing by the site during report period t. The estimator accounts for the 
unequal size of the clusters by the weighting factor. Ideally, the fish caught during each drift 
session (two or three sessions per day) should have been treated as clusters, thus generating replicate 
species proporti~n~ for each session. Unfortunately, sample sizes were too small to allow each 
session to be treated as a cluster. 

Salrnon Escapement Estimation 

Sonar counts for each area strata (right and left bank, inshore and oflkhore) were apportioned to 
species on a daily basis. Daily estimates for each salmon species and area strata wijk) were based 
on estimates of species proportions (Silk) h m  escapement sampling and daily sonar counts (njk): 

,. - 
Nvk = Sijk n jk where j E t . (7) 

Daily escapement by species was estimated by summing area strata estimates: 

The variance of the daily estimate became 

4 

V(fiu,J = c n$ ~ ( j , , )  where j e  t . 

Cumulative numbem of salmon were estimated by surnming daily estimates, and the variance was a 
sum of daily variances. 

Mesh Size Selection 

Escapement estimates are &ckd to some degree by the combination of mesh sizes used in 
apportioning sonar counts. Miller et al. (1994b) and Miller (1995) found that 13.0- and 15.2-cm 



mesh @nets were not significantly (nmstatistical comparison - NSC) size selective for sockeye, 
chum, coho, or chinook salmon. The 20.6-cm mesh gillnet, however, tended to select for large 
sockeye and chum salmon. Therefore, only 13.0- and 15.2-cm mesh data were used to apportion 
sockeye and chum salmon, while data fhm all three-mesh sizes (13.0-, 15.2-, and 20.6-cm) were 
used to apportion chinook salmon. Coho salmon were apportioned using 13.0- and 15.2-ern mesh 
data, as Miller et al. (1994b) found that data h m  these mesh sizes produced similar coho salmon 
length fi-equmy distributions (LFD)). Only the 114-cm mesh data (even years) were used to 
apportion pink salmon because Miller et al. (f994b) found this to be the only mesh size that 
produced a pink salmon LFD similar to that of a beach seine. 

Age, Sex, and Size Sampling 

Age, sex, and length (ASL) data were collected from chinook, sockeye, chum, and coho salmon 
migrating past the sonar site. Prior to 1995, only sockeye and chum salmon captured with beach 
seines were sampled for ASL &ta to avoid size seIectivity associated with gillnets (Miller et al. 
1994a, 1994b; Miller 1995). Because beach seine sets were only conducted during periods of peak 
fish passage, few to no sockeye salmon ASL samples were collected in early June and late July. In 
1992, Miller (1994a) found that, of the suite of mesh sizes fished, the 13.0- and 15.2-cm mesh 
gillnets both had LFD's similar to the beach seine LFD, and that the 13.0-cm mesh gdlnet sockeye 
salmon LFD most closely resembled that of the beach seine. In 1995, based on this information, 
sockeye salmon ASL data were collected fiom 13.0- and 15.2-cm mesh grllnets in addition to beach 
seines (Miller 1996). Beginning in 1996 and continuing through 2002, sockeye salmon ASL 
information was collected fmm 13.0-cm mesh gillnets and beach seines. As in the past, only chum 
salmon captured with beach seines and only sockeye and chum salmon caught in the apportionment 
strata (stations #1-4) were sampled for ASL data. Regardless of gear type, gillnet mesh size, or 
catch location, all chinook and coho salmon captured were sampled to increase the sample sizes for 
these species. 

Age was determined by examining scales (Mosher 1968). Scales were collected from the left side 
of the fish approximately two rows above the lateraI h e  in an area crossed by a diagonal h m  the 
posterior insertion of the dorsal fin to the anterior insertion of the anal fin (INPFC 1963). Because 
of the high rate of scale regeneration between chinook and coho salmon, three scales were collected 
h m  each fish. Only one scale per fish was collected from sockeye and chum salmon. Scales were 
mounted on gummed cards and impressions were made in cellulose acetate (Clutter and Whitesel 
1956). European natation (Koo 1962) was used to record ages: numerals preceding the decimal 
refer to the number of hshwater annuli and numerals following the decimal refer to the number of 
marine annuli. Total age hrn time of egg deposition, or brood year, is the sum of these N o  
numbers PIUS one to account for incubation time. 

Sampling goals by species for the entire season were 1,200 sockeye, 500 chinook, 500 churn, and 
250 coho salm~n. The desired level of accuracy was 0.10, and 0.05 was the desired level of 
precision. Based on Thompson's (1987) work, a sample size of 363 readable sockeye, chinook, and 
chum scales and 180 readable coho scales wodd simultaneously &te the major age class w i h  
5% of the true percentage 90% of the time. Sample sizes of 400 per strata for sockeye salmon, 500 
per strata for chinook and churn salmon, and 250 per strata for coho salmon were set to account for 



regenerated and unageable scales. Three time strata were deshed for sockeye salmon, therefore the 
goal for the season was set at 1,200. 

Salmon were measured b m  the middle-of-the-eye to the fork-of-the-tail and lengths were recorded 
to the rearest millimeter. Sex was determined hrn external characteristics for sockeye, chum, and 
coho salmon. Tne sex of young chinook salmon (age- 1.1 and - 1.2) was very diffidt to detemine 
from external characteristics. Because s& detmnination for many young chinook was subjective, 
we decided not to use the sex information collected. 

Migratory Timing 

Average proportions of passage by day for sockeye, chinook, chum, and pink salmon were 
calculated using all years that sonar data were available. Average proportions for coho salmon were 
calculated using only years that the project was opemted through at least August 17. Average daily 
proportions @,) were calculated by summing daily proportions (Pii) for a11 years used and dividing 
by total number of years used (Y): 

Average cumulative proportions by day were calculated by summing the average daily proportions 
through time. 

The 2002 runs by species were compared to their desired goals at the sonar site through time by 
applying historical: migratory timing to the goals. The average daily cumulative proportions for 
each species were multiplied by their respective escapement point goals (550 thousand for sockeye 
salmon, 75 thousand for chinook salmon, 900 thousand for pink salmon, and 100 thousand for coho 
salmon). Currently there is no point goal for chum salmon. 

ClimatologicaI Data 

Weather data was collected at approximately 0800 and 2000 each day. Precipitation was 
measured to the nearest milIjmeter using a Taylor Clear View rain gauge; air temperatures were 
measured to the nearest 0.1 C wing an Oregon Scientific digital thermometer, and wind direction 
and velocity (km/h) were measured using a Weathmnics anemometer. 



RESULTS 

Hydroacoustic Counting 

Acoustic counting began in all strata on June 8 and ended August 17. A total of 1,090,419 counts 
were recorded in 2002 (Table 2). 

Spatial Distributian ofSonar Counts 

Sonar count distribution by bank varied throughout the season with counts at the end of the season 
totaling 563,280 on the lefi bank and 619,681 on the right bank. The inshore strata accounted for the 
majority of all sonar counts; the left bank inshore stratum accounted for 93% of all left bank sonar 
counts, while the right bank inshore stratum accounted for 96% of all right bank sonar counts 
(Appendices C. 1 through C.4). 

Diffmces in run thing among species allowed examination of sonar count spatial &bution 
during two separate time periods. Sockeye, chinook, and chum salmon were present primarily 
during the beginning of project operation (June 8) through July 30. Coho salmon were the primary 
species present after July 30. 

June 8 - July 30. Durvlg the period of sockeye, chinook, and chum salmon passage, count 
distribution in the right bank inshore stratum varied through time, with 74% of the counts occurring 
in the center of the counting range approximately 3.5 to 6.5 rn h m  the transducer face. (Figure 2; 
Appendix C.I.). Similarly, most counts (72%) in the left bank inshore stratum occurred in the 
center of the counting range approximately 3.2 to 5.9 meters h m  the transducer face (Figure 3; 
Appendvt C.3.). Peak passage in the right bank insbore stratum occurred on July 27th and in the left 
bank inshore stratum occurred on Jdy 29th. 

Most counts during thxs time period in both right and left bank offshore strata were observed in the 
first half of the offsho~ counting ranges with 93% of the right bank offshore sonar counts occuning 
withii 8.7 rn of the transducer face and 87% of the left bank offhhore sonar counts ocmning within 
6.0 m of the transducer face (Figures 2,3; Appendices C.2, C.4.). Both banks experienced few 
counts at the end of the offshore counting ranges. The last four sectors of the right bank offshore 
area accounted for -4% of the right bank offshore counts, while the last four sectors of the left bank 
ofFshore area accounted for .1% of the left bank offshore counts. Peak passage in the right bank 
offshore stratum occurred June 10 (Appendix C.2.), while peak passage in the left bank offshore 
stratum occurred June 20 (Appendix C.4.). 

July 31 - August 20. During the period of coho salmon passage, the right bank inshore shatum 
experienced sonar counts throughout the counting range (Figure 4; Appendix B.1.). Count 
Wbution for the left bank inshore stratum experienced the most wunts in the center of the 
counting range. (Figure 5; Appendix C.3.). Several daily peaks in sonar counts occurred in the right 
bank inshore stratum with the largest peak of 4,918 counts occurring on August 4 (Appendix B.1). 
The peak of 29,869 counts for the left bank inshore counting range occurred on August 3 (Appendix 
C.3.). 



Count distribution during this time period in the ofihore strata indicates that most counts occurred 
within the inshore half of the counting ranges, or wim approximately 13 rn of the transducer face 
(Figures 4,5; Appendices C.2., C.4.). Peak daily count occurred on August 4 m right bank offshore 
stratum and the peak daily count on the 1eR bank offshore stratum occurred on August 6. The last 
four sectors of both the right and left bank offshore area accounted for less than 1% of offshore 
counts (Figures 4,5; Appendices C.2, C.4.). 

Temporal Distribution of Sonar Counts 

Infomation on patterns of hourly hh passage is of interest to determine optimal times for test 
fishing and equipment calibration. Any or all of a combination of variables such as tide, weather 
(winds, rainfall, etc.), and hours of daylight, as well as the time, date, and duration of commercial 
f i s h  periods might influence when migmting fish would pass the sonar site. Again, differences in 
run timing among species allowed examhation of the temporal distribution of sonar counts during 
two time periods: June 8 - July 30 and July 31 - August 17. 

June 8 - July 30. Hourly fish passage varied within and among strata during this time period. No 
significant temporal trends were apparent in the right and left bank inshore strata (Figure 6). Peak 
counts varied in the right bank offshore stratum, with the largest peaks in sonar counts occurring 
between 1900 and 2000. Peak passage in the left bank offshore stratum occurred between 0700 and 
0900, with lowest passage occuning between 1400 and 2300 (Figure 6). 

July 31 - August 17. Hourly fish passage during this time period varied among strata (Figure 7). 
The right and left bank inshore strata experienced lowest passage fkom 0100 to 0500 hours. Low 
passage in the right and left bank offshore strata was mre variable throughout the day and night 
(Figure 7). 

Escapement Sampling for Species Composition 

A total of 3,998 gillnet drifts were completed in 2002 (Table 3, 4, Appendix D.l). The 20.6-cm, 
15.2-cm, 13.0-cm and 11.4-cm mesh gillnets caught 732, 2,011, 1,846, and 369 salmon, 
respectively. The total gillnet catch of 4,958 fish was composed of 1,164 chinook salmon, 1,127 
sockeye saImon, 1,979 chum salmon, I70 coho salmon, and 518 pmk salmon. Most salmon were 
caught in the left bank inshore stratum (1,761), followed by the right inshore (1,369), right offshore 
(1,202), and left offshore (626) strata. 

The 13.0-cm gillnet caught the greatest number of sockeye salmon (513), followed by, 15.2-cm 
(454),) 20.6-cm (1 5 I), and 1 1.4-cm (9) mesh gillnets. Chum salmon were caught predominantly in 
the 15.2-cm mesh gillnet (998), followed by the 13.0-cm mesh gdlnet (718), 20.6-cm mesh wet 
(254), and 1 1.4-crn mesh gillnet (9). Chinook salmon were captured predominantly in gdlnets, with 
the 15.2-cm mesh catching the most chinook (414), followed by the 13.0-cm mesh (406), 20.6-cm 
mesh (326) and 1 1.4-cm mesh gillnet (18). The 11.4-crn mesh gdlnet (65) caught the most coho 
salmon followed by the 13.0-cm mesh gillnet (55), 15.2-cm mesh gdInet (49), and the 20.6-cm 
mesh m e t  (1). The most pink salmon were caught in the 11.4-cm mesh m e t  (268), followed by 



the 13.0-cm mesh gill net (1541, and 15.2-cm mesh met (96). There were no pink salmon caught 
in the 20.6-cm mesh giIlnet. 

The duration of each gillnet drift was approximate1y 2.5 minutes. 

Chum, c h m k  and sockeye salmon dominated the wet escapement sampling catch 
throughout most of July, while pmk and coho were the predominate species caught during August 
(Table 3,4,5,6,7,8; Appendix D. 1.). 

Estimates of Escapement 

The overall salmon escapement estimate for Nushagak River in 2002 was 1,182,790 fish. ' I h s  
included 3 15,68 1 sockeye, 87,141 chinook, 4 19,964 churn, 42,343 coho, and 3 17,66 1 pink salmon 
(Table 1). 

Age, Sex, and Size Estimates 

Age and sex were determined for 452 sockeye salmon, 451 of which were also measured for length 
(Table 9) (West 2002). The most prominent age class was age-1.3 (57%; 1997 brood year), 
followed by age- 1.2 (21%; 1998 brood year), age-1.4 (15%; 1996 brood yea.), and age 0.3 (2%; 
1998 brood year). The male to female ratio was 53:47. Mean length by age ranged from 392 for 
age 0.2 to 599 rnm for age 1.4 (Table 9). 

Age was determined for 839 chinook salmon, 838 of which were measured for Iength (Table 10) 
(West, 2002). Three major age classes were present: age- 1.2 (36%; 1998 brood year); - 1.4 (33%; 
1996 brood year); and - 1.3 (28%; 1997 brood year). Mean length by age ranged hxn  403 mrn for 
age- 1. I to 886 mm for age- 1.5 chinook salmon (Table 10). 

Age, sex and length were debmined for 340 chum salmon (Table 1 I) (West 2002). Age-0.3 (54%; 
1998 brood year) and age-04 (40%; 1997 brood year) chum salmon predominated. The male to 
female ratio was 5545. Mean length by age ranged from 527 for age 0.2 to 632 mm for age 0.5 
(Table I I). 

Age, sex, and length were determined for 133 coho salmon (Table 12) (West 2002). Age-2.1 
(90%; 1998 brood year) coho salmon were the predominant age class, followed by age-1.1 (6%; 
I999 brood year) and age-3.1 (4%; 1997 brood year). The ratio of males to females was 51:49. 
Mean length by age ranged from 545 for age 1.1 to 567 mm for age 3.1 (Table 12). 

CIimatological Data 

Sonar operations were not greatly affected by climatic conditions in 2002. Air temperature was near 
average throughout the season (Table 13; Appendix B. 1 .). 



DISCUSSION 

The purpose of this study was to estimate the escapement of Pacific salmon for the Nushagak 
River using hydroacoustics. The 2002 season was operated similarly to years past and was 
successful in providing needed escapement estimates to area managen. With the implementation 
of the new apportionment q o r t  pooling of five fish versus 100 fish, we were able to provide 
estimates to both the managers and the public that did not change retroactively. This was a 
tremendous success and was much less confusing than in years past. The effect of this b i t i o n  
on actual daily estimates by species was minimal (Figure 8 and 9). 

The spatial distribution of sonar counts differed h m  that of gillnet catches of salmon. This 
could indicate that fish catchability was diffmnt among inshore and offshore strata and 
riverbanks. Gillnets should fish more effectively in the offshore stmta since visibility is lower 
and the net is covering a larger area vertically in deeper water. 

Sockeye Salmon 

Sockeye salmon were estimated passing the sonar site fi-om June 13 through August 2 (Table 14). 
The 2002 escapement estimate of 315,681 sockeye salmon was below the biological escapement 
goal range of 340,000 to 760,000 sockeye salmon. 

Peak sockeye salmon escapement timing in 2902 was generally 5 7  days earlier than the 1980 - 
2001 average timing (Table 14; Figure 10). Peak sockeye salmon passage occurred June 27 to July 
2 with the largest daily passage of 42,265 occurring on June 30. 

Chinook Salmon 

Chinook salmon were counted passing the sonar site immediately following installation of the sonar 
equipment on June 8 (Table 15). The 2002 escapement estimate of 87,141 chinook salmon 
exceeded the inriver escapement goal of 75,000 fish. 

Peak chinook salmon escapement timing in 2002 was early compared to the 1986 - 2001 average 
escapement timing (Table 15; Figure 11). Chinook salmon passage first peaked on June 9 with an 
estimated 7,957 chinook salmon passing the sonar site. A second larger peak occurred on June 20 
with an estimated daily passage of 15,187 chinook salmon. 

Chum Salmon 

As with chinook salmon, chum salmon were counted mi- past the sonar site the same day the 
sonar equipment was installed (Table 16). There is no formal biological escapement goal for chum 
salmon in the Nushagak River, but the 2002 escapement estimate of 419,964 greatly exceeded the 
historical escapement objective (1986- 1994) of 350,000. 

Peak chum salmon passage in 2002 was early compared with the 222-year (1980-2001) average 
peak escapement timing (Table 16). Peak chum salmon passage occurred June 19-July 1, with the 



largest daily passage estimate of 39,254 occuning on June 20. A smaller peak of 31,537 churn 
salmon also occurred on June 27. 

Coho Salmon 

Coho salmon were estimated passing the sonar site beginning July 21 (Table 17). The 2002 
escapement estimate of 42,343 coho salmon was 42% of the inriver escapement goal of 100,000 
fisk 

Peak coho salmon passage in 2002 was early compared with the 20-year (1982-2001) average 
(Table 17; F i g u ~  12). Peak coho salmon passage occurred July 25-30, with the largest daily 
passage estimate of 6,508 occurring on July 28. 

Pink Salmon 

Pink salmon were estimated passing the sonar site be-g July 20 (TabIe 18). The 2002 
escapement estimate of 317,661 pink salmon was 35% of the biological escapement goal of 
900,000. Pink salmon normally retum to the Nushagak River during even-numbered years. 

Peak pink salrnon passage occurred July 25-July 30, with the largest daily estimate of 48,302 
occuming on July 29th. No ASL information was taken from pink salmon in 2002. 

Future Work 

The Bendix type sonar equipment has several limitatians for estimating salmon escapement such 
as Limited range, lack of species idormation, no direction of travel information, and  the^ is no 
ability to save or reproduce the actual echo signal. Bendix no longer makes or services the 
equipment and there are limited replacement machines. 

Currently, the sonar project is in a state of transition and is upgrading existing sonar counters 
with new equipment. The o r i d  equipment wdl still be used concurrently with the new gear for 
severaI years, however it will eventually be phased out. All escapement estimates were generated 
using the original equipment, however 2W3 will be the first year that estimates will be generated 
using new equipment on one of the riverbanks. In 2002 the new equipment was operated away 
from the Bendix gear to avoid any interference with normal operations. 
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TABLES 



Table 1. Final daily and cumulative escapement estimates by salmon species, Nushagak River sonar project, 2002. 

Sockeye Chinook Chum Pink Coho Total 

Date Daily Cum. Daily Cum. Daily Cum. Dally Cum. Daily Cum. Daily Cum. 



Table 1. (page 2 of 3 ) 

Sockeye Chinook Chum Pink Coho Total 
Date Daily Cum. Daily Cum. Daily Cum. Daily Cum. Daily Cum. Daily Cum. 



Table 1. (page 3 of 3 ) 

Sockeye Chinook Chum Pink Coho Total 
Date Daily Cum. Daily Cum. Daily Cum. Daify Cum. Daily Cum. Daily Cum. 

8/25 
Totat 315,681 87,141 41 9,964 317,661 42.343 I ,  182,790 



Table 2. Daily inshore and offshore sonar counts by bank, Nushagak hver sonar project, 2002. 

Left Bank Right Bank 
Date Inshore ORshore Inshore Offshore 



Table 2. (page 2 of 2). 

Left Bank Right Bank 
Date Inshore Offshore Inshore Offshore 

Total 523,042 40,067 0 588,839 30.842 



Table 3. Drift gilfnet catch by mesh size and species, Nushagak River sonar project, June 12 - July 25,2002. 

Drift Stratum NumbeF 
Left Bank (Within Sonar Range) Right Bank (Within Sonar Range) 

Gillnet Mesh Size Species 1 2 4 3 

13.0-crn Chinook 
Sockeye 
Chum 
Coho 
Pink 

All Meshes 

Chinook 
Sockeye 
Chum 
Coho 
Pink 

Chinook 
Sockeye 
Chum 
Coho 
Pink 

Chinook 
Sockeye 
Chum 
Coho 
Pink 

1 = Left bank inshore 

2 = Left bank offshore 

3 = Right bank inshore 

4 = Right bank offshore 



Table 4. Drifi &et catch by mesh size and species, Nushagak River sonar project, July 25-August 17,2002. 

Drift Stratum Numbe? 
Left Bank (Within Sonar Range) Right Bank (Within Sonar Range) 

Gillnet Mesh Size Species I 2 4 3 

11.4-crn Chinook 
Sockeye 
Chum 
Coho 
Pink 

Chinook 
Sockeye 
Chum 
Coho 
Pink 

Chinook 
Sockeye 
Chum 
Coho 
Pink 

All Meshes Chinook 5 27 11 3 
Sockeye 6 2 0 4 
Chum 4 3 15 7 
Coho 24 35 61 41 
Pink 221 86 78 115 

a I = Left bank inshore 

2 = Left bank offshore 

3 = Right bank inshore 

4 = Right bank offshore 



Table 5. Escapement sampling catch proportions by date, drift session, and salmon 
species, for the left bank nearshore counting range, June 08 - August 17,2002. 

Proportion of Catch 
Drift 

Session 
Date Number Catch Chinook Sockeye Chum Pink Coho Other 



Table 5. (page 2 of 4) 

Proportion of Catch 
Drift 

Session 
Date Number Catch Chinook Sockeye Chum Pink Coho Other 
6126 1 9 0.16 0.6 0.24 0 0 0 



Table 5. (page 3 of 4) 

Proportion of Catch 
Drift 

Session 
Date Number Catch Chinook Sockeye Chum Pink Coho Other 
713 0 2 6 0.25 0.56 0.19 0 0 0 
711 0 3 1 0 1 0 0 0 0 
7lf 1 I 4 0 0.5 0.5 0 0 0 
71t I 2 16 0 0.31 0.69 0 0 0 
711 1 3 6 0 0.5 0.5 0 0 0 
7/12 1 8 0 0.38 0.63 0 0 0 
7/12 2 7 0 0.57 0.43 0 0 0 
711 2 3 14 0 0.43 0.57 0 0 0 
711 3 1 3 0.25 0.38 0.38 0 0 0 
711 3 2 12 0.06 0.43 0.51 0 0 0 
711 3 3 17 0.06 0.75 0.19 0 0 0 
711 4 1 4 0 0.25 0.75 0 0 0 
7/14 2 8 0 0.5 0.5 0 0 0 
711 4 3 15 0 0.07 0.93 0 0 0 
711 5 1 3 0 0.67 0.33 0 0 0 
711 5 2 3 0 0.67 0.33 0 0 0 
711 6 2 I 0 1 0 0 0 0 
711 7 I 3 0 0.33 0.67 0 0 0 
711 7 2 2 0 0 1 0 0 0 
711 8 1 4 0.18 0 0.82 0 0 0 
711 8 2 1 0 0 1 0 0 0 
711 9 1 f 0 1 0 0 0 0 
711 9 3 I 0 1 0 0 0 0 
7/20 3 2 0 0 0 1 0 0 
7/21 3 4 0 0 0.18 0.71 0.12 0 
7/22 f 1 0 0 I 0 0 0 
7/22 3 1 0 0 0 0 1 0 
7/23 3 1 0 0 0 1 0 0 
7/24 3 8 0 0.07 0 0.93 0 0 
7125 3 3 0 0.27 0 0.55 0.18 0 
7/26 3 1 0 0 0 1 0 0 
7/27 1 2 0 0 0 0.75 0.25 0 
7/27 3 13 0 0 0 0.8 0.2 0 
7/28 1 10 0 0 0.07 0.69 0.25 0 
7/28 3 7 0 0 0 1 0 0 
7/29 1 8 0 0 0 1 0 0 
7/29 3 7 0 0 0.09 0.86 0.06 0 
7130 1 3 0 0 0 1 0 0 
7/30 3 5 0 0.25 0.25 0.25 0.25 0 
7131 1 2 0.33 0 0 0.67 0 0 
7/31 3 8 0 0 0 1 0 0 
8/1 I 2 0 0 0 I 0 0 

-Continued- 
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Pro~ortion of Catch 
Drift 

Session 
Date Number Catch Chinook Sockeye Chum Pink Coho Other 



Table 6. Escapement sampling catch proportions by date, drift session, and species, 
fbr the left bank offshore counting range, June 09 -August 17,2002. 

Proportion of Catch 
Drift 

Session 
Date Number Catch Chinook Sockeye Chum Pink Coho Other 
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Proportion of Catch 
Drift 

Session 
Date Number Catch Chinook Sockeye Chum Pink Coho Other 
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Proportion of Catch 
Drift 

Session 
Date Number Catch Chinook Sockeye Chum Pink Coho Other 

711 5 2 8 1 0 0 0 0 0 
711 6 1 10 0.71 0 0.29 0 0 0 
711 6 2 2 I 0 0 0 0 0 
711 7 1 5 0.74 0 0.26 0 0 0 
7/17 2 8 0.82 0 0.18 0 0 0 
711 8 1 5 0.5 0 0.5 0 0 0 
711 8 2 3 1 0 0 0 0 0 
711 9 1 3 1 0 0 0 0 0 
711 9 3 9 1 0 0 0 0 0 
7/20 1 7 1 0 0 0 0 0 
7/21 1 1 1 0 0 0 0 0 
712 1 3 1 0 0 1 0 0 0 
7/22 1 I 1 0 0 0 0 0 
7/22 3 3 1 0 0 0 0 0 
7/23 'l 4 1 0 0 0 0 0 
7/23 3 2 0.5 0 0.5 0 0 0 
7/24 1 3 1 0 0 0 0 0 
7/24 3 4 0.5 0 0.5 0 0 0 
7125 1 3 0 0 0 1 0 0 
7/25 3 4 1 0 0 0 0 0 
7126 1 2 1 0 0 0 0 0 
7/26 3 2 0.33 0 0 0.67 0 0 
7/27 1 6 0.1 0 0 0.83 0.07 0 
7/27 3 1 1 0 0 D 0 0 
7/28 1 3 0.38 0 0.38 0 0.25 0 
7/28 3 2 0 0 0 0 1 0 
7/29 1 5 0.5 0 0 0 0.5 0 
7/30 4 I 5  0 0 0 0.98 0.02 0 
7/30 3 4 0.29 0 0 0 0.71 0 
713 1 1 2 0 0 0 1 0 0 

811 1 7 0 0 0 1 0 0 
8l2 1 2 0 0 0 0 1 0 
W2 3 I 0 0 1 0 0 0 
813 1 6 0.12 0 0 0.72 0.16 0 
813 3 8 0 0 0 0.96 0.05 0 
814 1 2 0 0 0 0.75 0.25 0 
814 3 1 0 0 0 1 0 0 
815 1 5 0 0 0 0.43 0.57 0 
815 3 4 0.?4 0 0 0.86 0 0 
816 I 3 0 0 0 0.86 0.14 0 
816 3 4 0 0 0 0.9 0.1 0 
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Proportion of Catch 
Drift 

Session 
Date Number Catch Chinook Sockeye Chum Pink Coho Other 



Tabte 7. Escapement sampling catch proportions by date, drift session, and species, 
for the right bank nearshore counting range, June 08 - August 17,2002. 

Proportion of Catch 
Drill 

Session 
Date Number Catch Chinook Sockeye Chum Pink Coho Other 
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Proportion of Catch 
Drift 

Session 
Date Number Catch Chinook Sockeye Chum Pink Coho Other 
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Proportion of Catch 
Drift 

Session 
Date Number Catch Chinook Sockeye Chum Pink Coho Other 



Table 8. Escapement sampling catch proportions by date, drift session, and species, 
for the right bank offshore counting range, June 08 - August 17,2002. 

Proportion of Catch 
Drift 

Session 
Date Number Catch Chinook Sockeye Chum Pink Coho Other 



Table 8. (page 2 of 4) 

Proportion of Catch 
Drift 

Session 
Date Number Catch Chinook Sockeye Chum Pink Coho Other 
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Pronortion of Catch 
Drift 

Session 
Date Number Catch Chinook Sockeye Chum Pink Coho Other 
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Pro~ortion of Catch 
Drift 

Session 
Date Number Catch Chinook Sockeye Chum Pink Coho Other 



Table 9. Age, sex, and size (length in mm) composition of sockeye salmon 
escapement, Nushagak River, 2002. 

Age Group 

0.2 0.3 1.2 0.4 1.3 2.2 1.4 2.3 Total 

Males 
Percent 
Sample Size 
Mean Length 
Std. Error 
Sample Size 

Females 
Percent 
Sample Size 
Mean Length 
Std. Error 
Sample Size 

Both Sexes 

Percent 
Sample Size 
Mean Length 
Std. Error 
Sample Size 



Table 10. Age and size (length in mm) composition of chook salmon 
escapement, Nushagak River, 2002. 

Age Group 

1.1 1.2 1.3 1.4 1.5 Total 

Both Sexes 727 31,782 23,993 28,873 1,766 87,141 
Percent 0.83 36.47 27.53 33.13 2.03 100.00 
Sample Size 7 306 231 278 17 839 
Mean Length 403 552 709 829 886 693 
Std. Error 13 3 5 4 15 2 
Sample Size 7 306 231 277 17 838 



Table 1 1. Age, and size (length in mm) composition of chum 
salmon escapement, Nushagak River, 2002. 

Age Group 

0.2 0.3 0.4 1.3 0.5 Total 

Males 
Percent 
Sample Size 
Mean Length 
Std. Error 
Sample Size 

Females 
Percent 
Sample Size 
Mean Length 
Std. Error 
Sample Site 

Both Sexes 
Percent 
Sample Size 
Mean Length 
Std. Error 
Sample Size 



Table 12. Age, sex, and size (length in mrn) composition of 
coho salmon escapement, Nushagak River, 2002. 

Age Group 

1 .I 2.1 3.1 Total 

Males 
Percent 
Sample Size 
Mean Length 
Std. Errar 
Sample Size 

Females 
Percent 
Sample Size 
Mean Length 
Std, Error 
Sample Size 

Both Sexes 
Percent 
Sample Size 
Mean Length 
Std. Error 
Sample Size 



Table 13. Average air and water temperatures at the Nushztgak River sonar project during 
June, July, and August, 1986-2002. 

Average Air Temperature (OC) Average Water Temperature ( O C )  

Year June July August June July August 

1986-01 Min 10.5 10.8 11.0 
1986-01 Max 13.6 15.0 14.8 
1986-01 Average 11.7 13.4 12.2 

2002 13.0 13.3 14.6 11.7 14.2 15.8 
a Project not operated in August, 1992. 



Table 14. Sockeye salmon escapement estimates and average escapement percentage by date, Nushagak River, 1986-2002. 

Average 
year Pereent" 

Date 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002Daily Cum. 

06/04 0 0.0 0.0 
06105 0 74 0 0.0 0.0 
06106 0 0 2 11 126 0 0.0 0.1 
06/07 3 0 2 4 11 94 0 0.0 0.1 
06108 2 0 3 3 32 60 0 36 0 0.0 0.1 
06/09 3 0 11 14 145 74 0 0 5 96 110 395 222 5 0 0.0 0.1 
0611 0 15 0 25 t9 33 114 0 0 6 140 199 440 553 8 73 0 0.0 0.1 
0611 1 6 0 18 9 23 79 0 0 7 64 117 319 261 19 46 0 0.0 0 2 
06/12 15 0 5 23 15 87 0 0 5 68 142 278 165 17 67 230 0 0.0 0.2 
OM3 71 0 6 25 52 75 0 0 4 104 153 516 127 20 245 173 221 0.0 0 2 
06/14 76 0 4 23 37 71 0 0 22 202 165 521 108 14 86 3.253 0 0.0 0.3 
06lt5 32 0 106 25 149 866 0 125 $0 995 172 589 315 29 54 3,819 0 0.1 0.3 
06/16 37 0 185 24 117 2.360 0 1,902 442 606 79 1.384 128 268 261 1,031 47 0.1 0.5 
06H 7 16 332 71 78 51 836 0 3,260 951 522 239 1.300 60 221 386 247 3 0.1 0.6 
08118 14 540 50 114 43 n o  0 1.119 1.239 729 3.639 910 152 110 140 194 269 0.1 0 7  
06/19 112 30 1 41 21 47 443 915 491 2,661 798 SO1 1.866 330 45 453 819 1.530 0.2 0 9 
06120 147 217 65 64 0 677 1.132 456 1.2t6 437 1.078 1.962 6.384 32 724 5.772 6.598 0.3 1.2 
06121 88 115 27 361 0 860 1,811 300 647 377 3.912 1,001 3,190 35 405 8.768 6,099 0.3 1.4 
06/22 119 145 28 1,082 995 1,457 1.594 224 1,830 301 5,798 2.631 3,751 33 264 14,214 6,995 0.5 1.9 
06123 229 154 50 1.372 5.297 3.088 951 16.939 1,415 443 8,927 2.645 2.825 43 124 34.970 6.149 0.8 2.6 
06124 270 740 54 3,460 $,960 10.144 999 66.906 2,703 1,430 9,696 3.759 3.976 2.405 W 29,123 8.488 1.6 4.2 
06125 1.091 3,275 8.897 15.260 1.009 11.286 1.379 24,187 2.625 9.495 18.041 7.204 8.092 2,491 1.968 38.804 4.840 2.1 6.3 
06126 3.392 4,456 19.752 36.432 320 10.463 20.836 20,082 2.768 24.849 22,147 16.643 6,141 666 16.742 44.456 4.097 2.7 9.0 
06127 4.282 2.145 15.167 24,731 355 8.926 35,478 71.369 3.354 36.908 16,513 16,863 6,956 539 4,247 28,083 15,018 3.2 12.3 
MI26 1,553 4.039 16,237 14,693 1.540 11,075 32.522 62.675 2.779 9.701 21,166 8.316 7,854 3,309 45.905 10,449 32,821 2.7 14.9 
06/29 653 16.046 5,819 3,495 1.935 29.203 14.576 36.278 1,978 8,465 9.766 10,127 7.793 2233 70,221 6.527 20,799 2 4  16.9 
06/30 946 47.423 2.392 37,613 1.604 15.961 18.597 50.751 2,089 12.221 14,900 13,695 10.455 4,014 46.978 22,969 42.265 3.3 20.2 
07101 5.874 66.559 1.466 34,028 9.858 62.496 12,759 37,845 3.143 16.971 19,093 25,312 6,262 9.217 30.658 50.353 14,095 5.8 26.1 
07102 9,468 M.275 1.708 57,488 85.624 30,292 5.701 21.457 12.185 8.510 21,304 24,776 10.675 42.891 13,997 39.027 16.136 6.4 32.5 
07/03 5.414 39.477 4.345 55,418 55.341 88,577 3,239 76,757 41.736 10,376 40,175 13,902 37,050 44.770 13,110 85.925 4,484 7.2 39.7 
07/04 f8,067 18.411 45,767 106,391 23,207 100,822 19.927 66.723 51.759 7.911 27.231 17,175 52.668 33,122 15,431 127.463 6,760 8.4 48.1 
07/05 34,648 9.t43 42.967 15.922 8.977 35,766 22.121 44.078 23.759 3.097 29,537 6,006 116.872 35.790 6.656 60.521 5,315 8.1 56.2 
07/06 44,969 5,523 10.097 14,731 34,852 4.094 63.871 25.266 22.208 6,548 19,431 74,090 72.184 29.267 4,479 32.314 7,548 6.0 62.3 
07/07 57,760 5.930 11.032 19,106 314.04'1 2,228 71,122 14.559 22.030 12,049 24,920 14.301 20,985 24,132 2.530 30,063 9.636 6.2 68.5 
07108 46.419 18,647 11.348 12.635 56.812 1.641 36.090 12.452 18.918 48,281 17,535 12.874 25,902 9.572 2,535 11.410 10,991 4.6 73.1 
07/09 41.217 22,710 52,969 5.812 20,124 1.306 12,242 6,289 30.097 24.353 14,260 14.221 12.095 6,973 3.630 15.791 22.223 3.6 767  
07/10 104.907 2,918 57.393 9,242 4.864 1,809 9,540 4.837 128,121 5.606 11,098 12.039 4.647 5.081 5.121 17.238 14,826 4.2 80.9 
07/11 144.139 1,025 57.062 3.442 2.752 3,342 89,913 2.764 22.288 8.590 9,794 8,161 7,003 5.816 2,581 8,273 9.110 3.6 84.5 
07/12 125.352 1,370 85.645 12.543 7.528 4,810 173.110 2.678 11,051 3,930 11,307 20.575 3,664 4,873 5,086 6,604 5,593 4.4 88.9 
07/13 88.323 1,095 11,291 4.313 6,579 2,073 17.703 2.725 8.748 1,780 14.442 26,312 1,317 2.011 41,229 4.814 4,584 1.9 90.8 
07/14 20,310 899 2.097 4,903 3,799 2,984 8,591 3.239 6.121 1,231 10,546 15.542 1.114 2.914 27.279 6.326 4,029 7.2 92.0 
07/15 7.280 2.286 857 2.713 3.165 2.185 4,679 2.161 2.858 1,088 7.112 9.620 834 5.174 4.694 7.771 3.955 1.0 93.0 

-Continued- 



Table 14. @age 2 of 3) 

A v e r a g e  
year Percenta 

Date 1986 1987 1988 1989 1990 f991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 Darly Cum. 

07/16 17,099 2.044 888 1.946 2.129 3.716 3,525 2.436 3.451 1.453 7,542 4,630 898 3,622 4.880 8.297 3.631 0.9 93.9 
07117 8.942 1,932 1.891 2.692 t,953 6,208 2.895 3.824 14,088 1,230 3,874 9,264 435 2,784 3,903 5,340 4.255 1.0 94.9 
07118 3.798 2.316 1 . 8 n  4.090 1.319 7.250 1.559 1,891 11,342 656 14,891 6.472 275 3,367 3.771 7,388 464 0.9 95.8 
a7119 4.005 2.921 816 1.477 845 7,552 1 4 7  1,803 5.247 532 18,421 4.085 309 2,449 2.562 7.647 658 0.8 96 6 
07/20 2.255 2,920 1.532 1.223 883 3.914 t.433 908 4,015 607 7,282 2,419 577 2,437 2.157 4,081 1.016 0.5 97.1 
07/21 1.820 5,435 2.286 1.294 t.206 2.408 2.016 776 3.419 443 3.877 2,515 758 2,770 2.294 3.126 1.383 0.4 97.5 
07/22 878 2.187 2.219 376 2.785 3,854 825 554 2.741 753 7,491 2,303 1,143 3,193 1,812 6,315 1.097 0.4 98.0 
07/23 2.273 1.082 442 387 3,579 2,516 501 3.081 522 7.905 4,245 412 2.540 1.986 979 845 0.4 98.4 
07/24 3,589 1.312 630 413 3,278 575 455 2.797 869 7,182 3.084 260 2.033 2,332 784 714 0.4 98.7 
07/25 2,015 886 911 277 483 16 363 6.579 1.579 534 1.861 289 1.574 1.421 165 1.183 0.1 99.0 
07/26 1.370 896 275 148 572 15 44 6.159 7.201 465 1,895 618 1,933 238 178 334 0.2 99.2 
07/27 2.557 832 254 75 600 16 35 6,420 197 861 1.157 429 1.183 291 144 0 0.2 99.3 
07128 329 530 208 90 708 62 23 2,058 360 348 1.340 855 864 1.202 83 0 0.1 99.4 
07129 847 400 163 84 1,204 224 56 454 1.128 829 343 1,027 34 0 0.1 99.5 27 2.440 
07/30 182 462 343 177 1.220 102 28 186 70 t.024 4 538 260 827 51 1.842 0.T 99.6 
07131 60 288 645 502 763 33 21 286 53 259 6 631 270 183 201 2-37 0.0 99.6 
08101 205 276 410 128 130 32 45 226 34 317 5 866 187 1,035 236 278 0.0 99.7 
08/02 248 31 1 0 38 138 61 36 112 62 868 4 911 34 1.071 63 123 0.0 99.7 
08/03 0 248 0 45 735 25 18 77 46 38 10 730 26 1,031 51 0 0.0 99.7 
08/04 663 23 0 29 188 22 33 71 30 695 8 2.009 212 769 35 0 0.0 99.6 
08105 322 61 285 25 1.175 13 45 I21 315 1.317 4 774 328 9 34 0 0.0 99.8 
08106 178 103 294 35 2.993 26 23 83 253 720 5 1.052 170 26 0 0.1 99.9 
08/07 69 50 355 38 1.788 t 3 181 106 78 386 5 558 70 25 0 0.0 99.9 
08/08 58 20 476 0 5.030 7 82 99 29 197 6 8 42 29 0 0.1 tOO.0 
08/09 52 8 278 0 867 9 24 40 31 223 9 4 22 190 0 0.0 f000 
08/10 98 13 140 0 0 14 0 180 43 232 25 0 30 1 04 0 0.0 100.0 
08/11 193 8 132 0 0 17 0 121 70 139 30 0 147 94 0 
08/12 224 11 211 0 0 22 0 0 33 83 20 0 99 104 0 
08113 123 14 71 0 236 18 0 0 114 18 19 0 30 217 0 
08/74 195 7 79 0 177 24 0 0 54 16 20 0 21 135 0 
08/15 67 12 43 0 0 25 0 0 23 3 9 0 30 43 0 
0811 6 31 9 36 0 0 8 0 0 25 7 4 0 22 28 0 
0811 7 38 10 62 0 0 3 0 0 20 B 6 0 15 16 0 
0811 8 31 0 0 5 0 0 36 17 4 0 23 17 
0811 9 13 0 0 2 0 3 24 12 5 0 48 46 
06/20 9 0 0 3 0 2 D 9 7 0 222 16 
08121 15 0 0 1 0 2 0 1 10 0 206 
08/22 6 0 0 0 3 0 5 33 0 74 
08123 5 0 0 0 2 0 5 14 0 56 
08124 0 0 0 1 0 2 7 0 49 
08/25 0 0 0 0 0 3 9 0 15 
08/26 0 0 15 5 
08/27 0 f 8 3 

-Cantlnued- 



Table 14. (page 3 of 3) 

Average 
year Percenta 

Date 1988 1987 1988 1989 1990 1891 1992 1993 1994 1995 1996 1997 1998 '1999 2000 2001 20020aily Cum. 
08/28 0 2 5 
OB/Z9 4 
08130 6 
08/31 24 
09101 14 

Total 802.326 388,034 483.2tlU 513.421 880.368 492.522 695.108 715.099 509,326 281.307 503,651 373.035 458,874 311,899 403,500 603,537 315.681 

' Avcragc percentage o f  total annnal escapcmcnt for 1980 - 2002 junc 4 through August 10. 



Table 15. Chinook salmon escapement estimates and average escapement percentage by date, Nushagak River, 1986-2002. 

Average 
year Percenta 

Date 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 Daiiy Cum. 

06104 443 
06105 106 585 
06/06 1 45 2 63 164 1.116 0.2 0.2 
06/07 9 153 115 4 64 118 3.486 0.6 0.8 
06/08 6 158 165 3 136 11s 2,000 40 1.179 0.4 1,2 
06/09 11 1.676 336 14 386 121 124 846 374 172 962 111 368 8 7.957 0.5 1.8 
06110 51 1,441 916 19 151 159 105 700 351 161 1,242 160 1,053 14 309 4,774 0.6 2.4 
0611 1 41 640 873 9 108 139 110 854 375 125 690 62 543 48 171 993 0.4 2.8 
06/12 82 760 186 23 94 164 140 767 413 125 765 57 355 30 197 561 643 0.4 3.2 
06/13 318 446 205 25 241 138 1.567 484 248 193 1,242 74 296 43 872 559 267 0.6 3.7 
06114 297 507 143 23 166 120 1.138 442 126 409 995 137 238 33 292 7,303 262 0.5 4.2 
0611 5 101 657 1.875 25 2,468 1,214 715 215 86 3.896 663 2,034 261 72 273 9,319 273 1.3 5.5 
0611 6 248 366 5.078 24 1,953 4,751 1,177 3,490 6,597 2,029 390 5,023 234 720 1.107 2,905 626 2.7 8.2 
0611 7 43 2,048 1.359 138 844 2,332 2,841 4,805 13,555 1,329 2,129 2.140 122 496 2,791 568 637 2.5 10.6 
06/18 72 2,943 874 188 712 2.008 3,607 2.770 2.687 1,143 8,621 1,735 257 227 938 399 221 2.3 13.0 
06/19 424 1,407 570 64 788 1,201 852 1,284 4,565 1.444 4,947 1.893 628 131 1.895 1,230 4,668 1.7 14.7 
06/20 789 883 1,084 109 542 923 967 1,014 2,807 1,291 2,751 2.367 11.914 103 2,855 1,830 15,187 2.1 16.8 
06/21 525 678 613 450 1.374 1.166 1,765 568 1,475 1,190 2,807 520 5,968 75 1.419 3.305 2,773 1.9 18.7 
06122 521 724 449 1.746 10,709 1.888 f ,388 433 7.989 636 2,831 709 7.159 74 928 4,247 1,919 3.4 22.2 
06/23 t88  611 781 2.712 4.692 4,199 895 10,830 5,402 976 1,331 565 6.620 214 546 6,584 4,762 3.5 25.7 
06/24 274 14,082 1.279 5,876 1,729 19,352 959 8,307 3,233 1,701 1.399 490 5.835 8,063 428 4,736 3.681 5 9  31.6 
06125 516 10,196 6.334 2.561 890 10,207 1,047 3.964 3.377 12,525 3,282 1,633 5.902 3,384 7.699 4.522 3.247 5.3 36.8 
06/26 643 2,340 4.292 5,973 285 7,721 8,043 3,282 4.082 16.726 1,776 3,545 3.672 1,383 5,441 4.943 1,304 5.2 42.0 
06127 999 1,296 2.481 1.257 313 3,502 4,726 5,403 1,861 6,242 3,010 1.604 4.163 1.065 1,098 3.738 1.385 3.4 45.4 
06/28 750 2,215 1.980 838 264 4.555 4,428 6.410 1.315 3,175 1,411 770 1.428 896 2,412 1,772 492 3.1 48.5 
06/29 405 5,444 2,486 2.167 332 10,129 5,354 2,879 1,045 2.630 225 615 1,610 425 2.291 1.113 1.982 2.9 51.4 
06130 443 2.179 1.007 1,521 283 5.290 7,036 3.499 957 3.295 297 1,091 1,631 507 2,451 3,242 1,835 2.8 54.2 
07/01 128 7,369 536 395 1,428 1,884 5,534 4,790 974 3,110 325 1.732 738 2,251 3,354 3,784 1.281 3.3 57.5 
07102 181 1,612 700 417 5.317 1,081 1.704 2.845 4.378 1,888 1,222 1.642 1.014 10,203 1,560 1.718 2,111 5.1 62.6 
07103 787 3.448 1.612 6 2,350 1.326 1,207 3.370 3.319 2.117 616 1,230 3,806 2,137 1,767 2.213 1,549 3.3 65.9 
07104 82 1,581 3,519 1.386 1.857 2.517 2,254 2,607 2,016 1,281 371 630 4,218 2,689 2,162 2,883 685 3.0 68.9 
07/05 782 781 3,339 2,614 724 1.431 2.563 1,772 2,319 839 294 258 4,327 4,344 874 1.225 1,303 2.9 71.8 
07106 1.249 399 625 2.812 1,171 1.316 3.300 ?,573 2.t53 762 195 364 3,588 3,161 820 821 2,146 2.4 74.2 
07107 2.256 565 684 3,861 2.579 664 1.683 2,228 1.758 1,845 401 387 4,762 2.663 610 945 1.921 2.5 78.6 
07/08 1,990 1.922 705 2.817 10,211 518 1,482 1.530 1,463 3,337 719 285 5,712 1,304 535 904 2,068 2.8 79.4 
07/09 2,192 1.508 0 1.104 2,301 379 1.538 1,054 1,519 1.869 513 630 2.739 1.252 414 929 784 1.7 81.1 
07/10 1,843 235 0 1,905 1.636 398 1.243 1,037 3.061 1,096 547 526 3,579 948 414 1,125 1,398 1.7 62.9 
07/11 1,111 462 0 1.059 433 491 2,568 739 1,496 1.444 563 226 5.359 992 238 651 676 1.6 84.4 
07/12 3,891 641 2,663 6,996 643 1,397 2,774 683 1,025 962 439 462 2,787 818 334 525 692 2.4 86.8 
07113 1.247 502 509 2,408 619 390 1,823 555 932 516 477 921 1,624 675 951 367 569 1.3 88.1 
07/14 1,447 407 724 1,597 447 468 1,074 627 764 261 325 1,099 1,292 713 1,252 446 940 1.3 89.5 
07115 3,045 1,074 296 2,527 179 386 725 392 411 223 415 629 844 903 391 1.005 688 1.6 91.1 
07116 1,166 937 307 2,070 157 543 698 455 461 332 333 260 555 618 408 1,309 467 0.9 92.9 
07/17 3,097 890 653 2,186 281 838 512 533 1.016 255 141 606 427 719 291 990 444 1.4 93.4 

-Continued- 



Table 15. (page 2 of 2) 

Average 
year Pemnt' 

Date 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 Daily Cum. 

648 3,628 
282 1,420 
529 1.828 
788 1.619 
766 795 

89 728 
102 1,106 
229 748 

91 452 
78 317 
Ill 372 
79 327 

142 517 
87 1.098 
95 474 

D 205 
436 362 

0 170 
0 59 
0 57 
0 95 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 
08/25 0 0 0 0 0 0 0 0 1 
Total 43,434 84.309 56.905 78,302 63,955 104,351 82,848 87,812 95.954 85,622 52,127 40,705 117.495 62,331 56.372 92.275 87.141 

Average percent of total annual escapement kr 1986 - 2002, June 6 through July 31. 



Table 16. Chum salmon escapement estimates and average escapement percentage by date, Nushagak River, 1986-2002. 

Date 

06/04 
06/05 
06/06 
06/07 
06/06 
06/09 
06/10 
0611 1 
06/12 
06113 
06/14 
0611 5 
06116 
0611 7 
06/18 
06H 9 
06120 
06121 
06/22 

0 06/23 
06/24 
06/25 
06/26 
06/27 
06/28 
06/29 
06130 
07/01 
07/02 
07/03 
07/04 
07/05 
07/06 
07/07 
07/08 
07/09 
0711 0 
0711 1 
07/12 
0711 3 
07/14 
0711 5 
0711 6 
0711 7 

Average 

Par  Percenta 
1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 Daily Cum. 



Table 16. (page 2 of 2) 

Average 
year Percenta 

Date 1986 1987 1988 7988 t990 1991 1992 1993 1994 1995 1996 1997 1898 1999 2000 2001 2002 Daily Cum. 

07/18 1.223 606 667 9,144 496 5,325 614 1,719 2,675 283 817 748 209 1,609 616 10.033 4.859 1.4 92.7 
07/23 752 561 913 1,371 2.872 1,973 475 769 245 352 330 302 1,039 301 4.965 1,566 0.5 96.5 
07/24 1,178 690 1,258 1.322 2.703 471 433 688 384 325 291 171 1,010 343 3.779 1.203 0.4 97.0 
07125 661 513 1.985 891 2,641. 67 359 1,652 428 240 140 169 730 221 1,181 4.260 0.4 97.4 
07126 161 564 797 510 2.495 68 13 1.759 337 227 158 343 1,011 79 1,242 2,986 0.4 97.7 
07/27 354 480 723 317 2,265 7 3 75 1.828 35 440 76 245 579 95 1.008 1,937 0.3 98.1 
07/28 120 341 691 375 4.130 256 13 642 68 263 95 436 454 403 597 636 0.3 98.4 
07/29 0 259 525 249 601 978 8 114 27 350 90 418 200 559 245 1,098 0.2 98.6 
07/30 922 303 1,054 483 525 376 9 173 35 633 272 t45 269 349 969 0.2 98.8 
07/31 305 180 1,602 1.279 318 153 10 196 26 199 313 154 177 1,440 2,546 0.2 99.0 
08101 0 190 1.102 375 447 161 29 218 10 35 377 310 336 1.608 1,870 0.7 99.1 
08/02 0 174 489 126 46 334 10 t02 23 398 438 26 353 442 1,133 0.2 99.3 
08/03 0 142 436 0 269 149 11 44 11 170 1.099 24 326 347 1,523 0.1 99.4 
08104 641 161 156 0 557 123 12 40 16 126 1,388 114 433 246 15 0.1 99.5 
08105 310 478 205 0 828 79 15 38 197 285 257 152 89 249 78 0.1 99.6 
08/06 155 686 170 0 3.290 159 T O  40 133 126 343 59 16 199 43 0.1 99.7 
08/07 80 260 248 0 1,863 92 126 123 36 67 21 2 23 $2 201 0 0.1 99.7 
08/08 65 101 945 62 5.102 48 60 53 a 40 39 15 9 244 o 0.2 99.9 
08/09 62 45 175 568 896 61 16 2 8 47 20 10 6 1,494 0 0.1 100.0 
081 10 141 47 549 0 70 13 27 50 13 8 858 0 0.0 100.0 
0811 1 58 3 1 136 0 82 473 46 19 46 6 738 0 
08112 19 0 122 33 28 10 28 7 1,209 0 
0811 3 21 297 114 16 62 1 16 12 2,032 0 
O8H 4 23 199 166 17 23 I 10 8 1.139 0 
08/15 38 47 177 14 11 9 5 399 0 
0811 6 37 16 32 10 9 8 5 253 0 
0811 7 30 97 13 11 8 6 6 186 0 
08/?8 97 25 8 6 9 182 0 
08/18 68 12 2 1 9 16 388 0 
08/20 13 17 5 1 266 0 
08121 4 26 47 0 
08/22 25 19 
08123 I 6  17 
08/24 12 13 
08/25 1 4 

Total 163,680 142.916 184.121 364,504 325.116 273,635 300,715 213,494 375,993 211,508 222.847 60,443 297.112 237.108 139,859 522,344 419,964 
' Average percent of total annual escapement for 1980 - 2002. June 4 through August 10. 



Table 17. Coho salmon escapement estimates and average escapement percentage by date, Nushagak River, 1984-2002. 

Av- 
yeer P m f  

Date 1984 1985 1986 f987 1988 1989 1990 1391 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002DailyCum. 

06/29 0 0 0 0 0 0 0 25 0 0 0 0 0 0 0 0 0 0 0.0 0.0 
OW30 0 0 0 0 0 0 0 17 0 0 0 0 0 0 0 0 0 0 0.0 0.0 
07/0< 0 0 0 0 0 0 0 43 0 0 0 0 0 0 0 0 0 0 0.0 0.0 
07/02 0 0 0 0 0 0 0 29 0 0 0 0 0 0 0 0 0 0 0.0 0.0 
07/03 0 0 0 0 (1 0 0 24 0 0 0 0 0 0 0 0 0 0 0.0 0.0 
07/04 0 0 0 0 0 0 0 63 0 0 0 0 0 0 0 17 0 0 0.0 0.0 
07/05 0 0 0 0 0 0 0 39 0 0 0 0 0 0 0 38 0 0 0.0 0.0 
07/06 0 0 0 0 0 0 0 12 0 0 0 0 0 0 0 25 0 0 0.0 0.0 
07107 0 0 0 0 0 0 0 8 0 0 0 SO 0 0 0 t 8 0 0 0.0 0.1 
07/08 0 0 0 0 0 0 0 9 0 0 347 135 0 0 0 15 0 0 0.1 0.1 
07/09 0 0 0 0 0 0 0 5 0 0 0 128 0 0 0 37 0 0 0.0 0.1 
07/10 0 0 0 0 0 0 0 3 0 426 378 157 0 0 10 35 0 0 0.1 0.2 
0711 1 0 0 0 0 0 0 0 5 0 125 585 558 0 0 10 24 0 0 0.1 0.4 
07/12 0 0 0 0 0 0 0 6 0 112 244 419 42 0 291 27 0 0 0.1 0.5 
07/13 0 0 0 0 0 0 0 175 0 98 99 387 52 867 107 72 0 0 0.2 0.7 
07/14 0 0 0 0 0 0 0 265 0 155 67 27t 420 1,088 138 2,187 0 0 0.3 0.9 
07/15 0 0 0 0 0 246 0 f93 0 81 57 292 269 1.009 209 324 110 0 0.2 1.2 
07HB 0 0 708 0 0 172 0 329 77 208 159 789 165 353 484 0 0.2 1.4 0 103 
07/17 0 0 0 0 0 250 0 556 0 142 64 176 317 527 I18 794 382 0 0 3 1.7 
07H8 532 0 0 0 0 374 0 642 0 566 35 553 282 323 171 813 730 0 0.4 2.1 
07H9 786 127 0 0 0 133 25 651 0 546 31 1.016 212 361. 128 674 614 0 0.4 2.5 
07/20 671 73 0 177 0 670 30 333 0 458 31 440 117 568 141 612 489 0 0.3 2.8 
07/21 3.381 131 0 320 0 551 51 193 0 358 22 318 225 908 169 592 306 661 0.5 3.3 
07122 2,565 106 0 163 0 322 114 246 0 465 35 890 115 1.373 120 883 416 808 0.5 3.7 
07/23 186 101 575 96 810 287 127 196 0 539 22 735 210 468 109 1,111 6.723 816 0.3 4.0 
07/24 552 33 748 118 1,166 0 131 43 0 493 49 1.004 150 281 120 756 4.553 627 0 3  4.3 
07/25 508 575 416 88 1.674 0 432 591 0 1.212 1,715 2.589 87 244 88 1.351 2.780 1.158 0.9 5.2 
07/28 429 367 234 97 1,059 0 494 620 1.427 1,843 1,225 2.885 96 588 659 1.417 2.763 1.189 1.2 6.4 
07/27 820 269 386 82 976 0 508 645 1,127 1,970 154 7.481 49 447 561 1,782 2.235 6,174 1.2 7.7 
07/28 515 106 184 58 808 0 701 2.199 752 1,996 581 20.959 72 780 452 7.414 1.364 6.508 2.0 9.7 
07129 1,115 19 480 44 632 1,263 960 8.518 902 973 1.377 21.802 58 891 326 8,900 630 6.049 3.5 13.2 
07/30 1.672 15 453 52 11.26 2.362 991 3.858 1,006 466 1.750 39,448 838 575 373 6.099 774 3.664 3.6 16.8 
07/31 663 20 226 31 2,464 6,066 621 1,402 527 1,235 1.311 12,642 869 662 814 5.223 3,369 249 2.4 1 9 1  
08101 632 f7 914 33 1,574 1,886 2.574 1.392 864 2,874 652 4.614 673 1.069 3.108 28.732 3,432 787 2.3 21.4 
08/02 728 15 1,426 30 5,174 669 3.238 2.883 982 1,143 1.332 8,608 769 975 679 32.757 958 963 2.3 23.8 
08/03 478 18 8,951 24 8.513 269 1.033 1,316 611 906 832 2.311 1.100 %,a23 697 27.15D 760 260 2.8 26.6 
08/04 1,032 59 7,144 1.529 9.168 175 3,068 1.066 1.163 813 716 8.379 1,844 22.747 3.626 19,085 549 255 4.5 31.1 
08105 799 4,124 3.46t 4.594 6.362 f50 2.70f 710 1.578 2,246 8.274 12.147 955 4.455 4.945 $0.097 615 522 5.1 36.1 
08106 7.126 5.979 1,804 6,479 6.033 208 7,695 1,369 712 2,009 6,208 9.410 683 4.831 2.176 3,509 526 1 . M  4.7 40.8 
08/07 5.191 3,900 831 2,379 7,837 227 8.062 783 4.160 2,707 1,791 5.739 645 4.340 866 1,611 518 997 3.8 44.7 
08108 695 22,181 68f 917 18.480 1.625 11.915 423 1.941 2.405 559 2.609 752 2,316 534 1,786 670 946 5.2 49.9 
08/09 955 7.880 636 414 5.903 17.005 2,513 530 660 1.635 546 2,8t2 943 1.940 310 1,459 3,890 996 3.8 53.7 
08/?0 4.321 2.908 1,362 489 7,868 17,9t8 8.305 683 661 9.751 1,132 3.100 3.185 1.531 423 1.026 2,190 1.436 5.2 58.9 

-Continued- 
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w Percant. 
Dae 1QB4 1985 fSS 1W $488 fBBB 1990 1991 1993 19% 1895 1496 1097 1998 1998 2000 2001 WCQ Da~ky Cum. 

08111 2,335 3.731 4.376 320 11,607 3.778 10.354 774 364 28.753 1.892 1.818 3,192 1.298 1,773 782 1,799 515 6.3 65.2 
08/12 5,235 8.459 2.009 779 11.984 13.365 8.011 1.078 696 1 922 999 1.716 6.408 1,602 1141 694 4.973 425 5.4 70.6 
08113 5,050 4.289 1.179 193 3,359 5,738 21.355 949 811 920 2.786 992 3.067 1.610 487 955 7,795 1,054 4.0 74.6 
08/34 1.881 8.554 2,106 238 3,278 2.300 13.331 1.327 846 884 1.159 971 2,100 1.537 317 1,312 3.929 1.469 3.2 77.8 
08/15 426 4.098 728 387 2.107 1,568 5,943 1.409 1,480 706 523 1,060 1,220 1.352 354 713 1.323 693 2.1 79 8 
08116 6,995 605 362 387 f.92B 704 2.382 322 1.687 540 509 1.179 528 3.083 318 1.035 817 660 1.7 81.5 
08/17 6,616 1.288 391 302 2.852 339 6,794 141 1,049 584 443 632 1,030 9.326 207 553 651 817 2.3 83.8 
08/18 8,938 960 1.701 350 7.238 230 813 446 559 895 709 4.032 318 636 1.9 85.7 
08119 6.872 963 1.421 795 3,450 1tO 9,074 1,065 499 906 1,02!3 1.936 592 1.048 3.1 88.8 
08120 4,880 698 799 470 2.063 124 4,151 1,012 434 517 1,061 1.605 2,326 2.513 2.3 91.1 
08121 5.463 156 91 1 352 1.301 37 1.129 1,422 581 256 1.422 1.3B8 2,151 1.7 92.8 
08/22 26,267 1.016 291 t.078 693 1.492 521 321 2,460 78t 823 3.0 95.8 
08/23 15.314 291 195 864 415 708 1.468 294 1.402 1.362 677 2.1 97.9 
08124 5,782 1.275 694 342 582 1.058 348 895 798 560 1.4 99.3 
08125 4.435 282 567 1 84 231 421 778 482 172 0.7 100.0 
08/26 78 808 1.339 587 
08127 2.801 643 755 
08/28 2.1 30 335 632 
08129 1,662 500 
08/30 1.458 763 
08/31 648 1.1 70 
09/0? 722 967 
09102 484 649 
06/03 602 800 
09/04 1,011 781 
09/05 831 704 
09/06 1.064 734 
09/07 1,283 754 
09108 984 795 
09/09 1.289 705 
09110 1,373 678 
09/71 1,512 659 
091f 2 287 608 
0911 3 486 

Total 142.841 82.822 42.771 20,219 131 ,101 84.708 162.853 39,599 42.742 82.019 46.340 159.345 57,096 104,848 34,853 172.849 68.364 42,343 
Averepe prcbr+-e d lglal ennw4 eaeapammmfor 1884-85.11888-Dl. and 1883.2002. duns 28 lhraugh Augus(25. 



Table 18. Pink safmon escapement estimates and average escapement percentage by date, 
Nushagak River, 1980-2002. 

Average 
Year Percent a 

Date 1 980 1982 1984 1986 1988 1990 1994 1996 1998 2000 2002 Daily Cum. 
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~ ~ - 

Average 
Year Percenta 

Date I980 1982 1984 1986 1988 1990 1994 1996 1998 2000 2002 Daily Cum. 



Table 18. (page 3 of 3) 

Average 
Year Percen fa 

Date 1980 1982 1984 1986 1988 1990 1994 1996 1998 2000 2002 Daily Cum. 

0911 2 

Total 552.476 1,424,731 1.9 17,169 72,398 500,554 800,492 190,261 822,840 132.337 ?34,931 31 7,661 

a Average percentage of total annual escapement for 1980 - 2000 July 1 through August 17. 



FIGURES 





Right Bank Inshore 

Date 

Figure 2. Number of sonar counts by sector for the right bank inshore and offshore 
counters, Nushagak River sonar project, June 08 - July 30,2002. 



b 

Left Bank Inshore 

Left Bank Offshore 

Figure 3. Number of sonar counts by sector for the left bank inshore and offshore 
counters, Nushagak River sonar project, June 08 - July 30,2002. 



Right Bank Offshore 
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Figure 4. Number of sonar counts by sector for the right bank inshore and offshore 
counters, Nushagak River sonar project, July 31 - August 17,2002. 



Left Bank lnshore 
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Figure 5. Number of sonar counts by sector for the left bank inshore and offshore 
counters, Nushagak River sonar project, July 3 1 - August 17,2002. 







Chinook Salmon Daily Estimates 

I +Chinook new I 
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Sockeye Salmon Daily Estimates 

Figure 8. DaiIy 2002 estimates for chinook and sockeye salmon using both the 
oId (100 fish pooling) and new method (5 fish pooling). 
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- 1980 - 2001 Escapement Timing Applied to Goal of 550,000 
-2002 Escapement 

Figure 10. Average escapement timing of sockeye salmon into Nushagak River, June 4 
through August 10,1980 - 2002. 



-1086 - 2001 Escapement Timing Applied to Goal of 75,000 
-2002 Escapement 

Figure 1 1 .  Average escapement timing of chinook salmon into Nushagak River, 
June 5 through August 10,1986 - 2002. 



APPENDICES 



To: Distribution 

kom: Nancy Gove 
Biometrician 
CFD, Anchorage 

Date: September 25,2001 

Subject: Portage Creek 
Species Allocation 

Introduction 

This memo investigates alternative approaches for species apportionment for the Nushagak River 
sonar project. Alternative methods of apportioning the data are under consideration because of 
concerns about biased estimates and d8lcuIties caused by retroactively changing abundance 
estimates. 

The sonar counts are apportioned for each of the four strata in the river (inshore right bank, 
offshore right bank, inshore left bank, and offshore left bank). The current method divides the 
season into pexiods within each strata. To minimize the variance, the desired sample size for 
apportionment is I00  fish. A single period continues until 100 fish have k n  caught in the test 
fishery. A new period starts on the day after the looth fish is caught. In almost all cases, the 
periods contained testfish data fiom multiple days. 

Because the sonar data were apportioned over a number of days, there has been concern that the 
estimates of the proportions of species are not sensitive to changes in species composition, 
malting in biased estimates. Also, managers desire escapement estimates on a daily basis 
during the season. With the current method, managers would use estimates of species abundance 
based only on the data collected to date; the managers would then have to change the estimates 
retroactively once the data for the entire period has been collected. Because the estimates were 
made public as the data was collected, changing the estimates causes confusion with the public. 

The alternative approaches use a minimum sample size of 5 for apportionment. Using a smaller 
sample size for apportionment will increase the variance of the estimate, but any bias should 
decreased and any problems with retroactively changing estimates should be mhimkd. 

The first: approach wiU use periods as the current method does, but will have a minimum sample 
size of 5 fish per period instead of 100 fish h m  the testfish data. The second approach, will 
pool the testfish data by looking at window of the previous days' data until the pooled data 
contains a minimum of 5 fish. One should note that the retroactive pooling can only begin once 
five fish have been caught. 



Methods 

Simulations were used to approximate the effects of the different approaches for apportioning the 
sonar counts on the tias and variance of the estimates. The simulations were based on the 2000 
sonar and testbh data. The sonar counts per day for each strata and the total catch per session 
for each strata were fixed. Total catch per session was interpolated on days where beach seines 
were used for testfish data instead of gillnets. For the proportions of the different species in the 
simulations, the proportions in the 2000 testfish data were smoothed. The number of each 
species in the testfish catch for each session was randomly generated using a multinomial 
distribution with the sample size equal to the daily catch per session and the species proportions 
equal to the smoothed proportions from the 2000 data. The daily sonar and testfish catch were 
used so that the changes in species proportions, sonar counts, and testfish counts would be 
incorporated in the simulations. 

ARer randomly generating data, daily counts of chinook, sockeye, chum, pmk, and coho salmon 
and other fish were estimated. One hundred iterations were used for the simulations. This 
number was sufficient to determine the g e n d  effect of using the different approaches. 
However, if one wants more precision, more simulations should be used. After the data were 
simulated, each of the approaches was used to apportion the sonar data on a daily basis. 

Results 

The simulations show that the methods using a minimum of 5 fish for apportioning the sonar 
data are less biased, but have more variation (Figures 1-6). The c m n t  method, which has a 
minimum of 100 fish per period, is biased because it uses multiple days to apportion the sonar 
data and is not sensitive to changes in species composition. In particular, the 100 fish method is 
positively biased around day 50 where the species composition shifts from chinook, sockeye, and 
chum salmon to coho and pink salmon. 

The performance of the different methods in estimating total abundance depends on the species 
(Table I). For chinook, sockeye, and coho, the appraaches with a minimum of 5 fish had less 
bias. For pink salmon, the current method had less bias. For chum salmon and other fish, all of 
the approaches performed well. Closer examination of the dady estimates reveals that for both 
chum and pink salmon that current method performed adequately because positive and negative 
biases throughout the course of the run canceled each other when totaled. 

The difkrences between the two approaches with a minimum of 5 fish were minimal. 

Discussion 

These simulations show that d u h g  the number of fish required to apportion the data will 
increase accuracy, but decrease precision. The current method using 100 fish per period is 
biased because to uses data from multiple days to apportion the sonar come. Thus, the current 
method is not sensitive to changes in species composition, and will take time before the presence 



or absence of a species is detected. The bias of the old method supports the switch to one of the 
new methods. 

The disadvantage of the new approaches is that they are less precise. If more precision is 
desired, one may want to increase the number of fish required to apportion to 10 or 20. 
However, the lawer precision is not as bad as it initially appears. When the sonar counts are 
high, mare fish are likely to be caught in the test fishery, reresulting in more p&im for large 
fish days. 

The difference between using distinct periods for apportionment vs. pooling retrospectively is 
minimal. Managers may pool retrospectively when apportioning the sonar counts to avoid 
having to change their estimates in-season. 

Distribution: Brian Bue, Lowell Fair, Lee McKinley 



Table 1 : Total escapement for each species estimated using the three approaches compared to the true 
abundance of the simulations. 

Other 
2252 
2302 
P 

True Abundance 
100 Fish Period -- 

Pink 
124131 

1 124239 
120032 180572 2416 
1 19794 178512 2399 

Coho 
174868 
165341 

5 Fish Period 
5 Fish Window 

Chinook 
73382 
68601 
72407 
74245 

Sockeye 
4025 15 
417436 

Chum 
132803 

1 132032 
402377 
402298 

131819 
132703 
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Appendix B. 1. Climatological observations, Nushagak River sonar project, 2002. 

Date 

Cloud Cove? 

800 2000 

Wind Direction Air Water 
& Velocity Temperature Temperature 

(klhr) ("C) ("C) 

800 2000 800 2000 800 2000 Precipitation Water Color 
(rnm) 

calm calm 
calm calm 
calm calm 
calm N 510 
calm calm 
calm calm 
calm SE 10 
calm S 15-20 

N 10-15 S 5-10 
calm calm 
S I O  S10 
calm S 10-15 
calm NE 5 
S 5 calm 

calm SE 10 
calm calm 

NE 5-10 calm 
caIm W 10 
calm calm 
N 5  S f 5  

SW 20 S 20 
SW5 SW20 

SW 20 SW 25 
calm S 15 
5 2 0  N 10-15 
SW 10 JW 10-15 
calm N 5 
calm calm 
calm W 5-10 
calm N 5 
calm S 510 
calm 3E 20-25 
calm calm 
calm calm 
calm calm 
calm SW 10 
calm N 10 
calm N 5 

TraceC 
Trace 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Trace 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Trace 
0 
0 

Trace 
Trace 
Trace 
Trace 
Trace 

1 

Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 
Brown 

Light Brown 
Light Brown 
Light Brown 
Light Brown 

calm calm 12.2 14.5 16.0 15.0 4 Light Brown 
-Continued- 
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Wind Direction Air Water 
& Velocity Temperature Temperature 

Cloud Cove? (Whr) ("C) ("C) 

Date 800 2000 800 2000 800 2000 800 2000 
Precipitation 

(mm) 
Water Color 

7120 3 2 calm W15 15.1 16.6 16.0 16.0 1 Light Brown 
7/21 3 4 calm calm 14.0 16.4 16.0 16.0 Trace Light Brown 
7/22 4 4 calm calm 13.3 16.4 16.0 16.0 I Light Brown 
7123 3 4 calm calm 10.6 17.7 16.0 16.0 0 Light Brown 
7/24 3 4 calm SW 10 12.8 13.8 16.0 14.0 0 Light Brown 
7/25 4 4 calm W 15-20 11.2 13.6 14.0 15.0 Trace Light Brown 
7/26 4 2 calm N 15 11.1 12.7 13.0 14.0 0 Light Brown 
7/27 4 2 N 510 N 510 11.3 13.0 12.5 14.0 Trace Light Brown 
7/28 I 1 calm calm 10.0 14.2 13.0 16.0 0 Light Brown 
7/29 2 1 calm SW 10 11.9 13.0 13.0 16.0 0 Light Brown 
7/30 2 I calm calm 12.0 22.1 13.0 18.0 0 Light Brown 
7/31 3 2 calm calm 14.1 23.7 76.0 18.5 0 Light Brown 
8/01 5 3 calm N 5 12.9 16.3 16.0 18.5 7 Light Brown 
8/02 1 I calm calm 12.4 20.2 18.0 18.5 0 Light Brown 
8/03 1 2 calm SE 5 11.2 18.3 18.0 18.5 0 Light Brown 
8/04 1 4 calm calm 11.3 15.5 17.0 17.0 1 Light Brown 
8105 4 4 S E 5  SWlO 14.1 14.9 16.5 17.0 0 Light Brown 
8/06 2 1 SWIO N W 5  13.3 17.0 15.0 17.0 0 Light Brown 
8/07 2 2 S10 S10 13.4 15.6 15.0 17.0 3 Light Brown 
8108 1 1 calm SW 20 10.4 15.7 15.0 17.0 1 Light Brown 
8/09 1 N 5 S 10 11.5 15.4 15.0 16.0 0 Light Brown 
8110 2 I S 5  S 5  10.8 18.9 15.0 11*5 0 Light Brown 
8/71 5 4 calm SW15 11.4 15.3 15.0 15.0 0 Light Brown 
8/12 4 4 S 5  SWIO 13.3 18.0 14.0 16.0 0 Light Brown 
8/13 4 4 SE 15 SE 10-15 14.4 14.9 14.5 15.0 2 Light Brown 
8/14 4 3 calm calm 13.5 15.6 13.0 14.0 0 Light Brown 

8/15 4 3 calm SW 20 17.6 13.9 14.0 14.0 1 Light Brown 

a 1 = clouds covering less than 1/10 of sky 
2 = not more than 112 
3 = more than 1 /2 
4 = completely 
5 = fog or thick haze 

NO observation made. 

Precipitation less than 1.0 rnm 



Appendix C. 1. Sonar counts by date and sector, right bank inshore strata, Nushagak River sonar project, 2002. 

Sector 

Date 1 2 3 4 5 6 7 8 
Daily Cumulative 

9 10 11 12 13 14 15 16 
Total 



Appendix C. 1. (page 2 of 3) 

Sector 

Date 1 2 3 4 5 6 7 8 Daily Cumulative 
9 10 1 1  12 13 14 15 16 

Total 
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-- - 

Sector 

1 2 3 4 5 6 7 8 
Daily Cumulative 

Date 9 10 17 12 13 14 15 16 
Total 



Appendix C.2. Sonar counts by date and sector, right bank offshore strata, Nushagak River sonar project, 2002. 

Sector 

Date 1 2 3 4 5 6 7 8 Daily Cumulative 9 10 11 12 13 14 15 16 
Total 
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Sector 

Date 1 2 3 4 5 6 7 8 Daily Cumulative 
9 10 11 12 13 14 15 16 Total Total 
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Sector 

Date I 2 3 4 5 6 7 8 
Daily Cumulative 

9 10 11 12 13 14 15 16 Total 
Totai 



Appendix C.3. Sonar counts by date and sector, left bank inshore strata, Nushagak River s o w  project, 2002. 

Sector 

Date 1 2 3 4 5 6 7 8 9 10 11 12 Daily Cumulative 
Total Total 
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Sector 

Date 1 2 3 4 5 6 7 8 9 10 11 12 Daily Cumulative 
Total Total 
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Date 1 2 3 4 5 6 7 8 9 10 11 12 Daily Cumulative 
Total Total 

811 7 16 20 20 10 27 62 116 120 98 61 34 39 623 523,042 
Total 9,672 27,923 52,886 86,172 87,540 113,135 38,347 36,002 30,562 15.527 12.146 13,130 523,042 



Appendix C.4. Sonar counts by date and sector, left bank offshore strata, Nushagak River sonar project, 2002. 

Sector 
~ - 

Date 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
Daily Cumulative 
Total Total 
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Sector 

Date 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 Daily Cumulative 
Total Total 

8/01 21 22 4 5 I 11 30 94 
8/02 46 28 10 12 11 27 45 3 182 
8/03 84 90 14 5 20 12 68 1 284 
8/04 41 80 19 2 25 48 51 11 277 
8/05 38 51 8 2 4 21 137 261 
8/06 42 100 1'7 12 8 10 67 34 290 
8/07 10 24 9 6 8 25 22 3 107 
8/08 3 I 1 15 29 21 102 51 27 259 
8/09 15 14 30 38 72 29 20 218 
811 0 2 17 23 25 19 40 2 128 
811 1 2 11 20 12 8 28 8 1 
8/12 5 7 19 14 39 84 
8/13 3 14 13 14 24 4 72 
811 4 I 2 8 6 61 2 80 
811 5 5 2 12 5 4 I I I 3 1 
811 6 I 8 3 7 9 I I 30 
8/17 5 18 23 33 16 2 97 

Total 5,837 9,923 7.533 7,069 3,955 3,258 1,522 475 74 128 I t 5  232 76 33 6 2 40.238 



Appendix D.l. Drift gillnet catch by range, date, session, drift number, mesh, and 
species, Nushgak River sonar project, 2002. 

Fishing 
Drifl Mesh Time 

Rangea Date Sessionb Number (in) (min) 

1 618 3 9 6 2.5 
1 618 3 10 6 2.5 
1 6/8 3 17 5.125 2.5 
1 618 3 18 5.125 2.5 
1 619 I 25 5.125 2.5 
1 619 1 26 5.125 2.5 
1 619 1 33 6 2.5 
1 6/9 I 34 6 2.5 
1 619 I 41 8.125 2.5 
1 619 1 42 8.125 2.5 
1 619 3 49 8,125 2,5 
1 619 3 50 8.125 2.5 
1 619 3 57 6 2.5 
1 619 3 65 5.125 2.5 
1 6/9 3 66 5.125 2.5 
1 6/10 1 73 5.925 2.5 
1 6120 1 74 5.125 2.5 
1 6110 1 82 6 2.5 
1 6/10 1 89 8.125 2.5 

6/10 1 90 8.125 2.5 
7 6/10 3 97 8.125 2.5 
1 6110 3 98 8.125 2.5 
1 6/10 3 105 6 2.5 
I 6/10 3 106 6 2.5 
1 6/10 3 113 5.125 2.5 
1 6110 3 114 5.125 2.5 
1 611 1 1 121 5.125 2.5 
1 511 1 1 122 5.125 2.5 
I 6/11 1 129 6 2.5 
1 6111 I 130 6 2.5 
1 6/11 1 137 8.125 2.5 
1 6/11 3 745 8.125 2.5 
1 6/11 3 146 8.125 2.5 
1 6/11 3 153 6 2.5 
i 6/11 3 154 6 2.5 
1 6/11 3 161 5.125 2.5 
1 6111 3 162 5.125 2.5 
1 6112 1 169 5.125 2.5 
I 6/12 1 170 5.725 2.5 
1 6/12 1 177 6 2.5 
1 6/12 1 178 6 2.5 
1 6/12 1 185 8.125 2.5 
I 6/12 1 186 8.125 2.5 
1 6/12 3 193 8.125 2.5 
1 6/12 3 194 8.125 2.5 
1 6/12 3 201 6 2.5 
1 6/12 3 202 6 2.5 
1 6/12 3 209 5.125 2.5 
1 6/12 3 210 5.125 2.5 
1 6/13 1 2T7 5.125 2.5 

Catch 

Fathom 
Hours Total Chin& Sockeye Chum Pink Coho 

0.42 2 1 0 1 0  0 
0.42 5 1 0 4 0  0 
0.42 5 2 0 3 0  0 
0.42 2 1 0 1 0  0 
0.42 70 2 o a o  o 
0.42 2 0 0 2 0  0 
0.42 11 2 0 9 0  0 
0.42 0 0 0 0 0  0 
0.42 3 0 0 3 0  0 
0.42 1 0 0 1 0  0 
0.42 1 1 0 0 0  0 
0.42 1 1 0 0 0  0 
0.42 9 5 0 4 0  0 
0.42 15 8 0 7 0  0 
0.42 1 0 0 1 0  0 
0.42 9 2 0 7 0  0 
0.42 0 0 0 0 0  0 
0.42 7 1 0 6 0  0 
0.42 7 1 0 0 0  0 
0.42 4 0 0 4 0  0 
0.42 1 1 0 0 0  0 
0.42 0 0 0 0 0 0 
0.42 8 1 0 7 0  0 
0.42 0 0 0 0 0 0 
0.42 5 4 0 1 0  0 
0.42 0 0 0 0 0  0 
0.42 0 0 0 0 0  0 
(1.42 0 0 0 0 0  0 
0.42 0 0 0 0 0 0 
0.42 0 0 0 0 0  0 
0.42 0 0 0 0 0 0 
0.42 0 0 0 0 0  0 
0.42 0 0 0 0 0  0 
0.42 3 1 0 2 0  0 
0.42 1 0 0 1 0  0 
0.42 1 0 0 1 0  0 
0.42 0 0 0 0 0  0 
0.42 0 0 0 0 0  0 
0.42 0 0 0 0 0  0 
0.42 5 0 0 5 0  0 
0.42 0 0 0 0 0  0 
0.42 0 0 0 0 0  0 
0.42 0 0 0 0 0  0 
0.42 0 0 0 0 0  0 
0.42 0 0 0 0 0  0 
0.42 1 1 0 0 0  0 
0.42 0 0 0 0 0  0 
0.42 0 0 0 0 0  0 
0.42 1 0 0 1 0  0 
0.42 2 0 0 2 0  0 



Appendix D. 1 .(page 2 of 75 ) 



Appendix D. 1 .(page 3 of 75) 

Catch 
Rangea Date sessionb Driff Mesh Fishing Fathom Total Chinook Sockeye Chum Rnk Coho 
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Catch 
Rangea Date Sessionb Drift Mesh Fishing Fathom Total Chinook Sockeye Chum Pink Coho 
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Catch 
Rangea Date Sessionb Drlfi Mesh Fishing Fathom Total Chinook Sockeye Chum Ank Coho 
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Catch ... 

Range4 Dale Sessionb Drift Mesh Fishing FaUlr3-n Total Chinook Sockeye Chum Pink C o b  
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Catch 
Rangea Date Sessionb DriR Mesh Fishtng Fathom Total Chinook Sockeye Chum Pink Coho 
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Catch 
Rangea Date Sessionb Drift Mesh Fishing Fathom Total Chinook Sockeye Chum Rnk Coho 
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Catch 
Rangea Date ~essiorr~ Drill Mesh Fishing FaVKKn Total Chinook Sockeye Chum Pink Coho 
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- - 

Catch 
Rangea Date !3essionb DriR Mesh Fishing Fathom Total Chinook Sockeye Chum Pink Coho 
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Catch 
Range" Date sessionb Drift Mesh Fishing Fathom Total Chinook Sockeye Chum Rnk Coho 
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Catch 
Rangea Date Sessionb Drift Mesh Fishing Fathom Total Chinook Sockeye Chum Rnk Coho 

I 7/18 2 2,592 6 2.5 0.42 1 0 0 1 0  0 
1 7118 2 2,599 5.125 2.5 0.42 0 0 0 0 0 0 
1 7/18 2 2,600 5.125 2.5 0.42 0 0 0 0 0  0 
1 7/19 1 2.607 5.125 2.5 0.42 0 0 0 0 0 0 
1 7/19 1 2,608 5.125 2.5 0.42 3 0 1 0 2 0 
1 7119 I 2,615 6 2.5 0.42 0 0 0 0 0  0 
1 7119 1 2,616 6 2.5 0.42 0 0 0 0 0 0 
1 7119 1 2,623 8.125 2.5 0.42 0 0 0 0 0  0 
1 7119 I 2,624 8.125 2.5 0.42 0 0 0 0 0 0 
1 7/19 3 2.631 8.125 2.5 0.42 0 0 0 0 0 0 
I 7/19 3 2,632 8.125 2.5 0.42 0 0 0 0 0 0 
1 7/19 3 2,639 6 2.5 0.42 1 0 1 0 0 0 
1 7/19 3 2,647 5.125 2.5 0.42 0 0 0 0 0 0 
1 7/19 3 2,648 5.125 2.5 0.42 0 0 0 0 0  0 
1 7120 1 2,655 5.125 2.5 0.42 0 0 0 0 0  0 
1 7/20 I 2,656 5.125 2.5 0.42 0 0 0 0 0 0 
1 7/20 I 2.663 6 2.5 0.42 0 0 0 0 0  0 
1 7/20 1 2,664 6 2.5 0.42 0 0 0 0 0 0 
1 7/20 1 2,671 8.125 2.5 0.42 0 0 0 0 0 0 
1 7/20 1 2,672 8.125 2.5 0.42 0 0 0 0 0  0 
I 7/20 3 2,679 4.5 2.5 0.42 0 0 0 0 0  0 
1 7/20 3 2,680 4.5 2.5 0.42 2 0 0 0 2  0 
1 7/20 3 2,687 5.125 2.5 0.42 0 0 0 0 0  0 
1 7/20 3 2,688 5.725 2.5 0.42 0 0 0 0 0  0 
1 7120 3 2,695 6 2.5 0.42 0 0 0 0 0 0 
1 7120 3 2,696 6 2.5 0.42 0 0 0 0 0 0 
1 7121 1 2,703 4.5 2.5 0.42 0 0 0 0 0  0 
1 7/21 1 2,704 4.5 2.5 0.42 0 0 0 0 0 0 
1 7121 1 2,711 5 125 2.5 0.42 0 0 0 0 0 0 
1 7121 1 2.712 5.125 2.5 0.42 0 0 0 0 0 0 
1 7/21 1 2,719 6 2.5 0.42 0 0 0 0 0  0 
1 7121 1 2,720 6 2.5 0.42 0 0 0 0 0 0 
1 7/21 3 2,727 6 2.5 0.42 0 0 0 0 0 0 
1 7/21 3 2,728 6 2.5 0.42 0 0 0 0 0  0 
I 7/21 3 2,735 4.5 2.5 0.42 3 0 0 D 2 1 
1 7/21: 3 2,736 4.5 2.5 0.42 0 0 0 0 0  0 
1 7/21 3 2,743 5.t25 2.5 042 0 0 0 0 0 0 
7 7/21 3 2,744 5.?25 2.5 0.42 1 0 0 1 0  0 
1 7/22 1 2,751 5.125 2.5 0.42 0 0 0 0 0  0 
1 7/22 2 2,752 5.725 2,5 0.42 0 0 0 0 0 0 
1 7/22 1 2,759 4.5 2.5 0.42 1 1 0 0 0 0 
1 7/22 t 2,760 4.5 2.5 0.42 0 0 0 0 0 0 
1 7/22 1 2,767 6 2.5 0.42 0 0 0 0 0 0 
1 7122 1 2,768 6 2.5 0.42 7 0 0 1 0  0 
I 7122 3 2,775 6 2.5 0.42 0 0 0 0 0  0 
1 7122 3 2,776 6 2.5 0.42 1 0 0 0 1  0 
1 7122 3 2,783 4.5 2.5 0.42 0 0 0 0 0  0 
1 7122 3 2,784 4.5 2.5 0.42 1 0 0 0 0  1 
1 7122 3 2,791 5.125 2.5 0.42 0 0 0 0 0 0 
1 7122 3 2,792 5.125 2.5 0.42 0 0 0 0 0 0 
1 7/23 1 2,799 4.5 2.5 0.42 0 0 0 0 0 0 
1 7/23 1 2,800 4.5 2.5 0.42 0 0 0 0 0 0 
1 7/23 1 2,807 5.125 2.5 0.42 o a o 0 0 0 
1 7/23 1 2,808 5.125 2.5 0.42 0 0 0 0 0  0 
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Catch 
Ransea Date Session" Drift Mesh Fishing Fatham Total Chinook Sockeva Chum Pink Coho 
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barLrr 

Rangea Date sessionb Drift Mesh Fishing Fathom Total Chimk Sockeye Chum Pink Coho 
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Catch 
Range. Date sessionb Drift Mesh Fishing Fathom Total Chinook Sockeye Chum Pink Coho 
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Catch 
Range' Date ~ e s s i o n b ~ r i f f  Mesh Fishing Fathom Total Chinook Sockeye Chum Pink Coho 

1 8115 1 
1 8/15 1 
1 8115 1 
1 8115 1 
1 8115 1 
1 8115 1 
1 8115 1 
1 8/75 1 
1 8115 1 
1 8/15 1 
1 8115 1 
1 8/15 1 
1 8/16 1 
1 8116 1 
1 8/16 1 
1 8/16 1 
1 8/16 1 
1 8116 1 
1 8/16 3 
1 8/16 3 
1 8/16 3 
1 8116 3 
1 8/16 3 
1 8/16 3 

Range 1 Total - 
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Catch 
RangeJ Date sessionb Drift Mesh Fishing Fathom Total Chinmk Sockeye Chum Pink Coho 
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Catch 
Range* Date Sessionb Drift Mesh Fishing Fathom Total Chinook Sockeye Chum Ank C o b  
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Catch 
Mnge" Date Sessionu DriR Mesh Fishing Fathom Total Chinook Sockeye Chum Pink Coho 

2 6/19 3 611 5.725 2.5 0.42 0 0 0 0 0  0 
2 6/19 3 612 5.125 2.5 0.42 I 1 0 0 0  0 
2 6/19 3 679 8.125 2.5 0.42 0 0 0 0 0  0 
2 6/19 3 620 8.125 2.5 0.42 0 0 0 0 0  0 
2 6/20 1 617 8.125 2.5 0.42 0 0 0 0 0 0 
2 6/20 1 618 8.125 2.5 0.42 0 0 0 0 0  0 
2 6120 1 625 5.125 2.5 0.42 1 0 0 1 0  0 
2 6/20 1 626 5.125 2.5 0.42 2 1 0 1 0  0 
2 6120 1 633 6 2.5 0,42 1 1 0 0 0  0 
2 6/20 1 634 6 2.5 0.42 0 0 0 0 0  0 
2 6120 2 643 6 2.5 0.42 2 1 0 1 0  0 
2 6/20 2 642 6 2.5 0.42 0 0 0 0 0  0 
2 6/20 2 649 5.125 2.5 0.42 1 1 0 0 0  0 
2 6120 2 650 5.125 2.5 0.42 1 0 0 1 0  0 
2 6120 2 658 8.125 2.5 0.42 0 0 0 0 0  0 
2 6/20 3 665 8.125 2.5 0.42 1 1 0 0 0  0 
2 6/20 0 666 8.125 2.5 0.42 0 0 0 0 0  0 
2 6/20 0 673 5.125 2.5 0.42 0 D 0 0 0  0 
2 6120 0 674 5.125 2.5 0.42 0 0 0 0 0  0 
2 6/20 0 687 6 2.5 0.42 0 0 0 0 0  0 
2 6120 0 682 6 2.5 0,42 0 0 0 0 0  0 
2 6121 1 689 6 2.5 0.42 0 0 0 0 0  0 
2 6121 1 690 6 2.5 0.42 1 1 0 0 0 0 
2 6/21 1 697 5.725 2.5 0.42 1 1 0 0 0  0 
2 6/27 1 698 5.125 2,5 0.42 1 1 0 0 0  0 
2 6121 1 699 5.125 2.5 0.42 2 1 0 1 0  0 
2 6/21 1 705 8.125 2.5 0.42 0 0 0 0 0 0 
2 6/27 1 706 8.125 2.5 0.42 0 0 0 0 0 0 
2 6/21 2 713 8.125 2.5 0.42 1 1 0 0 0  0 
2 6127 2 714 8.125 2.5 0.42 0 0 0 0 0  0 
2 6/21 2 721 5.125 2.5 0.42 1 1 0 0 0 0 
2 6121 2 722 5.125 2.5 0.42 0 0 0 0 0 0 
2 6\21 2 729 6 2.5 0.42 0 0 0 0 0  0 
2 6/21 2 730 6 2.5 0.42 0 0 0 0 0 0 
2 6/21 3 737 6 2.5 0.42 1 0 0 1 0  0 
2 6/21 3 738 6 2.5 0.42 2 1 0 1 0  0 
2 6121 3 745 5.125 2.5 0.42 2 2 0 0 0  0 
2 6121 3 746 5.125 2.5 0.42 0 0 0 0 0 0 
2 6121 3 753 8.125 2.5 0.42 0 0 0 0 0  0 
2 6/21 3 754 8.125 2.5 0.42 0 0 0 0 0 0 
2 6122 1 761 8.125 2.5 0.42 4 4 0 0 0  0 
2 6/22 1 762 8.125 2.5 0.42 2 2 0 0 0  0 
2 6122 1 769 8.725 2.5 0.42 Q D 0 0 0  0 
2 6/22 1 770 8.125 2.5 0.42 0 0 0 0 0  0 
2 6/22 I 777 8.125 2.5 0.42 0 0 0 0 0  0 
2 6 / 2 2  1 778 8.325 2.5 0.42 0 0 0 0 0  0 
2 6122 2 785 5.125 2.5 0.42 4 4 0 0 0  0 
2 6/22 2 786 5.125 2.5 0.42 0 0 0 0 0  0 
2 6l22 2 793 6 2.5 0.42 0 0 0 0 0  0 
2 6/22 2 794 6 2.5 0.42 0 0 0 0 0  0 
2 6/22 2 801 8.125 2.5 0.42 0 0 0 0 0  0 
2 6/22 2 802 8.125 2.5 0.42 0 0 0 0 0  0 
2 6/22 1 809 8.125 2.5 0.42 2 0 2 0 0  0 
2 6122 1 810 8.125 2.5 0.42 0 0 0 0 0  0 
2 6/22 1 817 5.125 2.5 0.42 0 0 0 0 0 0 

-Continued- 
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Catch 
Rangea Date sessionb Drift Mesh Fishing Fathom Total Chinook Sockeye Chum Ark Coho 
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Catch 
RangeB Date Sessionb Drifl Mesh Fishing Fathom Total Chinmk Sockeye Chum Rnk Coho 
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Catch 
RangeD Date Sessionb Drift Mesh Fishing Fathom Total Chinook Sockeye Chum Pink Coho 
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----. . 
Rangea Date Sessionb Drift Mesh Fishing Fathom Total Chinook Sockeye Chum Pink Coho 
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Catch 
Rangea Date Sessionb DriR Mesh Fishing Fathwn Total Chinook Sockeye Chum Rnk Coho 
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----, . 
Rangea Date Sessionb Drift Mesh Fishing Fathom Total Chinaok Sockeye Chum Pink Coho 

2 7/11 I 2,146 8.725 2.5 0.42 0 0 0 0 0  0 
Continued 
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Catch 
Ranges Date Seesionb DriR Mesh Fishing Fathom Total Chinook Sockeye Chum Pink Coho 
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Gatch 
Rangea Date sessionb Drift Mesh Fishlng Fathom Total Chinook Sockeye Chum Rnk Coho 
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Catch 
Rangea Date sessionb Drifl Mesh Fishing Fathom Total Chinook Sockeye Chum Fink CoM 
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Catch 
Rangea Date ~esslon" Drift Mesh Fishing Fathom Total Chinook Sockeye Chum Pink Coho 
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Catch 
Rangen Date Sessionb Drifi Mesh Fishing Fathom Total Chinook Sockeye Chum Pink Coho 
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barr;rl 

Rangea Date Sessionb Drifl Mesh fishing Fathom Total Chinook Sockeye Chum Pink CohD 
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Catch 
Rangea Date Sessionb Drift Mesh Fishing Fathom Total Chinook Sockeye Chum Pink Coho 
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Catch 
Rangea Date sessionb Drift Mesh Fishing Fathom Total Chinook Sockeye Chum Pink Coho 

2 8/15 1 
2 8115 1 
2 8/15 1 
2 8/15 1 
2 8/15 1 
2 8/15 1 
2 8/15 1 
2 8/15 I 
2 8/16 1 
2 8/16 1 
2 8/16 1 
2 8/16 I 
2 8/16 1 
2 8/16 I 
2 8/16 3 
2 8/16 3 
2 8/16 3 
2 8/16 3 
2 8/16 3 
2 8116 3 

Range I Totaf - 
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Catch 
Rangea Date sessionb Drift Mesh Fishing Fa- Total Chinook Sockeye Chum Pink Cdra 
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Catch 
Rangea Date Fiessionb Drift Mesh Fishing FaUKmr Total Chincmk Sockeye Chum Penk Coho 
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Range' Date sessionb Drift Mesh FiMng Fathom Total Chinoak Sockeye Chum Fink Coho 
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Catch 
Range' Date Sessionb Drift Mesh Fishing Fathom Total Chinook Sockeye Chum Rnk Coho 
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ba1Gl  I 

Rangea Date sessionb Drift Mesh Fishing Fatham Total Chinook Sockeye Chum Rnk Coho 
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Catch 
Rangea Date sessionb Drift Mesh Fishing Fatham Totat Chlnodt Sockeye Chum Pink Coho 
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--"-, . 
Rangeb Date Sessionb Drift Mesh Fishing Fathwn Total Chinook Sockeye Chum Pink Coho 
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Catch 
Rangea Date .Sessionb Drift Mesh Fishing Fatham Tofal Chinook Sockeye Chum Pink Coho 

0 0 0  0  0  0  
4 0  2 2 0  0  
1  0  1 0 0 0  
0  0  0 0 0  0 
2 0  I I 0  0  
0  0  0 0 0  0  
0  0 0 0 0  0  
0  0 0 0 0  0 
0  0  0 0 0  0  
0  0  O O D  0  
1 0  1 0  0  0  
0  0  0 0 0  0  
1 0  1 0  0  0  
0  0  0 0 0  0  
0  0  0 0 0  0 
0  0  0 0 0  0  
0 0  0 0 0  0 
f 0  I 0  0  0 
0  0  0  0  0  0  
5 0  1 4 0  0  
0  0  0  0  0  0  
2 1 1 0  0  0 
2 0 1 1 0  0  
0 0  0 0 0  0  
1 0  I 0 0 0 
0  0  0 0 0  0  
0  0  0 0 0  0  
1 0  1 0  0  0  
2 0  0  2 0 0  
'1 0  1 0 0  0  
1 0  1 0  0  0  
0  0  0 0 0  0 
0  0  0 0 0  0 
0  0 0 0 0  0  
4 0  I 3 0 0  
0 0 0 0 0  0  
0  0 0 0 0  0  
3 1 1 I 0  0  
0 0  0 0 0  0 
0  0  0 0 0  0  
1 0  1 0  0  0  
1  0  1 0 0  0  
2 0  2 0 0  0 
2 0  2  0  0  0 
0  0  0 0 0  0  
2 0  1 1 0  0  
2 1 1 0 0 0  
1 0  I 0  0  0  

0  1 0  0 0 
0  1 0  0  0  

0  0 0 0  0  0  
? 0 1 0 0  0 
I 0  I 0  0  0  
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Catch -- - 
Rangeo Date Sessionb Drifl Mesh Fishing Fathom Total Chinook Sockeye Chum Pink Coho 
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Catch 
Rangea Date sessionb Drifl Mesh Fishing Fathom Total Chinook Sockeye Chum Pink Cob 

3 7/10 1 2,076 5.125 2.5 0.42 0 0 0 0 0  0 
3 7/70 2 2,083 5.125 2.5 0.42 I 0 1 0 0 0 
3 7/10 2 2,084 5.125 2.5 0.42 0 0 0 0 0  0 
3 7/70 2 2,091 6 2.5 0.42 4 0 2 2 0  0 
3 7/10 2 2,092 6 2.5 0.42 1 0 0 1 0  0 
3 7110 2 2,099 8.125 2.5 0.42 Q 0 0 0 0  0 
3 7/10 2 2.100 8.125 2.5 0.42 0 0 0 0 0  0 
3 7/70 3 2,107 8.125 2.5 0.42 0 0 0 0 0  0 
3 7110 3 2,108 8.125 2.5 0.42 0 0 0 0 0  0 
3 7/10 3 2,115 8 2.5 0.42 1 0 1 0 0 0 
3 7/10 3 2,116 6 2.5 0.42 1 0 1 0 0 0 
3 7/10 3 2,123 5.125 2.5 0.42 9 0 1 0 0 0 
3 7110 3 2,124 5.125 2.5 0.42 0 0 0 0 0  0 
3 7/11 1 2,131 5.125 2.5 0.42 4 0 4 0 0  0 
3 7/11 1 2.132 5.125 2.5 0.42 7 0 1 0 0 0 
3 7/11 I 2,139 6 2.5 0.42 1 0 1 0 0 0 
3 711 1 1 2.140 6 2.5 0.42 0 0 0 0 0  0 
3 7/11 1 2,147 8.125 2.5 0.42 1 0 1 0 0 0 
3 7/17 1 2,148 8.125 2.5 0.42 0 0 0 0 0 0 
3 7111 2 2,755 8.725 2.5 0.42 0 0 0 0 0  0 
3 7/11 2 2,156 8.125 2.5 0.42 0 0 0 0 0  0 
3 7111 2 2,163 6 2.5 0.42 1 0 1 0 0 0 
3 7/11 2 2,164 6 2.5 0.42 0 0 0 0 0  0 
3 7/17 2 2,171 5.125 2.5 0,42 1 0 1 iD 0 0 
3 7/t1 2 2,172 5.125 2.5 0.42 1 0 I 0 0 0 
3 711 1 3 2,179 5.125 2.5 0.42 0 0 0 0 0  0 
3 7/11 3 2,180 5.125 2.5 0.42 0 0 0 0 0  0 
3 7111 3 2,187 6 2.5 0.42 0 0 0 0 0  0 
3 7/11 3 2,188 6 2.5 0.42 0 0 0 0 0  0 
3 7/11 3 2,196 8.125 2.5 0.42 I 0 I 0 0 0 
3 7112 1 2,203 8.125 2.5 0.42 0 0 0 0 0 0 
3 7/12 1 2,204 8.t25 2.5 0.42 0 0 0 0 D 0 
3 7/12 1 2,211 6 2.5 0.42 0 0 0 0 0  0 
3 7112 1 2.212 6 2.5 0.42 6 0 4 2 0  0 
3 7/12 1 2,219 5.125 2.5 0.42 4 0 4 0 0  0 
3 7/12 t 2,220 5.125 2.5 0.42 1 0 1 0 0 0 
3 7/12 2 2,227 5.125 2.5 0.42 1 0 0 1 0  0 
3 7/12 2 2,228 5.125 2.5 0.42 5 0 5 0 0  0 
3 7/12 2 2,235 6 2.5 0.42 I 0 0 1 0  0 
3 7/22 2 2,236 6 2.5 0.42 0 0 0 0 0  0 
3 7/12 2 2,243 8.125 2.5 0.42 0 0 0 0 0  0 
3 7/12 2 2,244 8.125 2.5 0.42 0 0 0 0 0 0 
3 7/22 3 2,251 8.125 2.5 0.42 0 0 0 0 0  0 
3 71t2 3 2,252 8.125 2.5 0.42 2 0 2 0 0  0 
3 7112 3 2,259 6 2.5 0.42 5 0 2 3 0 0 
3 7/12 3 2,260 6 2.5 0.42 1 0 I 0 0 0 
3 7/12 3 2,267 5.125 2.5 0.42 1 0 I 0 0 0 
3 7112 3 2,268 5.125 2.5 0.42 5 0 5 0 0  0 
3 7/13 I 2,275 5.125 2.5 0.42 0 0 0 0 0 0 
3 7/13 1 2.276 5.125 2.5 0.42 ? 0 0 1 0  0 
3 7/13 1 2,283 6 2.5 0.42 1 0 0 1 0  0 
3 7/13 7 2,284 6 2.5 0.42 0 0 0 0 0  0 
3 7113 i 2,291 8.125 2,5 0.42 0 0 0 0 0  0 
3 7113 1 2,292 8.125 2.5 0.42 0 0 0 0 0  0 

-Continued- 
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Catch 
RangeL Date Sessionb Drift Mesh Fishing Fatkm Total Chinook Sockeye Chum Pink Coho 
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Catch 
Rangea Date sessionb Drift Mesh Fishing Fathom Total Chinook Sockeye Chum Rnk Coho 
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Catch 
Rangea Date sessionb DriR Mesh Fishing Fatham Total Chinook Sockeye Chum Pink Coho 
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Catch 
Rangea Date Sessionb Drift Mesh Fishing Fathom Total Chinook Sockeye Chum Pink Coho 
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2.5 0.42 3 0 0 0 3 0 
Continued- 
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Catch 

Rangea Dab Sessionb Drift Mesh Fishing Fathom Total Chlnodt Sockeye Chum Pink Coho 
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Catch 
Rangea Date Sessionb  rift Mesh Fishing Fathom Total Chinook Sockeye Chum Pnk Coho 
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Catch 
Rangea Date Sessionb Drifi Mesh Fishing Fathwn Total Chinadc Sockeye Chum Rnk Coho 

3 8/13 1 
3 8/13 1 
3 8113 3 
3 8/13 3 
3 8113 3 
3 8/13 3 
3 8/13 3 
3 8/13 3 
3 8114 ? 
3 8/14 f 
3 8/14 1 
3 8/14 1 
3 8/14 1 
3 8114 1 
3 8/14 3 
3 8114 3 
3 8/14 3 
3 8/14 3 
3 8114 3 
3 8/14 3 
3 8115 1 
3 8/15 1 
3 8/15 1 
3 8/15 1 
3 8/15 1 
3 8/75 1 
3 8/75 1 
3 8/75 1 
3 8/15 1 
3 8/15 1 
3 8/15 I 
3 8115 1 
3 811 6 1 
3 8/16 1 
3 8/16 1 
3 1 6  1 
3 8/16 1 
3 8/16 1 
3 8/16 3 
3 8/16 3 
3 8/16 3 
3 8116 3 
3 8116 3 
3 8/16 3 

Range 1 Total - 
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Catch 
Ranges Date sessionb Drift Mesh Fishing Fatham Total Chinook Sockeye Chum Pink Coha 

2.5 0.42 0 0 0 0 0  0 
Continued- 
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Catch 
Rang@ Date Sessionb Drift Mesh Fishing Fathom Total Chinwk Sockeye Chum PTnk Coho 
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Catch 
Rangen Date sessionb Drifi Mesh fishing Fathom Total Chinook Sockeye Chum Rnk Coho 
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Catch 

Rangea Date Sessionb Drift Mesh Fishing Fathom Total Chinook Sockeye Chum Rnk Coho 
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Catch 
Range' Date sessionb Drift Mesh Fishing Fathom Total Chinook Sockeye Chum Pink Coho 
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Catch 
Range' Date sessionb D M  Mesh Fishing Fathm Total Chinook Sockeye Chum Pink Caho 
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----. . 
Rangea Date Sessionb Drift Mesh Fishing Fathom Total Chinook Sockeye Chum Pink Coho 
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Catch 
Range'' Date Sessionb Drift Mesh Fishing Fathom Total Chinook Sockeye Chum Pink Coho 

2.5 0.42 0 0 0 0 0  0 
2.5 0.42 1 0 0 7 0 0 
2.5 0.42 1 0 1 0 0 0 
2.5 0.42 0 0 0 0 0  0 
2.5 0.42 I 0 0 1 0  0 
2.5 0.42 3 0 0 3 0  0 
2.5 0.42 3 2 0 1 0  0 
2.5 0.42 2 1 0 1 0  0 
2.5 0.42 0 0 0 0 0  0 
2.5 0.42 1 1 0 0 0  0 
2.5 0.42 4 2 I 1 0  0 
2.5 0.42 2 2 0 0 0  0 
2.5 0.42 5 4 0 1 0  0 
2.5 0.42 1 0 0 3 0 0 
2.5 0.42 5 4 0 t O  0 
2.5 0.42 3 3 0 0 0  0 
2.5 0.42 2 0 1 1 0  0 
2.5 0.42 4 4 0 0 0  0 
2.5 0.42 1 1 0 0 0  0 
2.5 0,42 0 0 0 0 0 0 
2.5 0.42 2 0 0 2 0  0 
2.5 0.42 0 0 0 0 0 0 
2.5 0.42 0 0 0 0 0 0 

.2.5 0.42 0 0 0 0 0 0 
2.5 . 0.42 0 0 D O 0  0 
2.5 0.42 . 0 0 0 0 0  0 
2.5 0.42 2 2 0 0 0  0 
2.5 0.42 . . 1 1 0 0 0 0 
2.5 0.42 0 0 0 0 0  0 
2.5 0.42 . 2 1 0 1 0  0 
2.5 0.42 3 0 0 3 0 0 
2.5 0.42 1 1 0 0 0  0 
2.5 0.42 0 0 0 0 0  0 
2.5 0.42 0 0 0 0 0  0 
2.5 0.42 2 2 0 0 0  0 
2.5 0.42 1 1 0 0 0  0 
2.5 0.42 4 2 0 2 0 0 
2.5 0.42 4 4 0 0 0 0 
2.5 0.42 2 2 O D D  0 
2.5 0.42 0 0 0 0 0  0 
2.5 0,42 0 0 0 0 0 0 
2.5 0.42 0 0 0 0 0  0 
2.5 0.42 0 0 0 0 0  0 
2.5 0.42 1 1 0 0 0  0 
2.5 0.42 1 I 0 0 0  0 
2.5 0.42 1 1 0 0 0  0 
2.5 0.42 2 0 0 2 0  0 
2.5 0.42 1 0 0 1 0  0 
2.5 0.42 3 1 1 0 0 
2.5 0.42 1 1 0 0 0 0 
2.5 0.42 4 4 0 0 0  0 
2.5 0.42 0 0 0 0 0  0 
2.5 0.42 2 2 0 0 0  0 
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Catch 
Rangea Date sessionb Drift Mesh Fishing Fathom Total Chinook Sockeye Chum Pink Coho 
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Catch 
Rangea Date Sessionb DriR Mesh Fishing Fathom Total Chinook Sockeye Chum Plnk Coho 

0.42 0 0 0 0 0 0 
0.42 2 0 2 0 0  0 
0.42 2 1 1 0 0 0 
0.42 0 0 0 0 0  0 
0.42 1 1 0 0 0 0 
0.42 2 2 0 0 0  0 
0.42 2 2 0 0 0  0 
0.42 I 0 1 0 0 0 
0.42 0 0 0 0 0  0 
0.42 0 0 0 0 0  0 
0.42 0 0 0 0 0  0 
0.42 0 0 0 0 0 0 
0.42 0 0 0 0 0  0 
042 0 0 0 0 0  0 
0.42 0 0 0 0 0  0 
0.42 0 0 0 0 0  0 
0.42 0 0 0 0 0  0 
0.42 0 0 0 0 0 0 
0.42 0 0 0 0 0  0 
0.42 1 1 0 0 0  0 
0.42 1 1 0 0 0  0 
0.42 I 1 0 0 0  0 
0.42 0 0  0 0 0  0 
0.42 0 I] 0 0 0  0 
0.42 0 0 O D 0  0 
0.42 3 0 0 3 0 0 
0.42 2 2 0 0  0 0 
0.42 0 0 0 0 0  0 
0.42 0 0 0 0 0  0 
0.42 0 0 0 0 0  0 
0.42 I 1 0 0 0 0 
0.42 0 0 0 0 0  0 
0.42 0 0 0 0 0  0 
0.42 0 0 0 0 0  0 
0.42 2 2 0 0 0 0 
0.42 0 0 0 0 0 0  
0.42 0 0 0 0 0 0 
0.42 2 2 0 0 0  0 
0.42 0 0 0 0 0  0 
0.42 0 0 0 0 0 0 
0.42 I 0 0 1 0  0 
0.42 1 1 0 0 0  0 
0.42 0 0 0 0 0  0 

0.42 0 0 0 0 0  0 
0.42 2 0 0 2 0  0 

0.42 0 0 0 0 0  0 
0.42 U 0 0 0 0  U 

0.42 0 0 0 0 0  0 
0.42 0 0 0 0 0  0 
0.42 0 0 0 0 0  0 

0.42 0 0 0 0 0  0 
0.42 f 1 0  0 0 0 

-Continued- 
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Catch 
Fishing 

Drift Mesh hme Fathom 
Rangea Date sessionb Number (in) (mitt) Hours Total Chinook Sockeye Chum Pink Coho 
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Catch 
Fishing 

Drift Mmh Time Fathwn 
Rangea Date Sessionh Number (in) (min) Hours Total Chinook Sockeye Chum Fink Coho 
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Catch 
Fishing 

Drill Mesh T I  Fathom 
Rangea Date Sessionb Number (in) (min) Hours Total Chinook Sockeye Chum Pink Caho 
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Catch 
Fishing 

Drift Mesh 'lime Fatlwm 
Rangea Date sessionb Number (in) (rnin) Hours Total Chinmk Sockeye Chum Pink Coho 
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Catch 
Fishing 

DrlR ~ e s h  ~athom 
Rangea Date sessionb Number (in) (min) Hours Total Chinook Sockeye Chum Pink Coho 
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Catch 
Fishing 

DriTt Mesh Time Fathom 
Rangea Dale sessionb Number (in) (min) Hours Total Chinook Sockeye Chum Rnk Coho 

2.5 0.42 1 0 0 0 1  a 
2.5 0.42 1 0 0 0 1  0 
2.5 0.42 1 0 0 0 1 0 
2.5 0.42 0 0 0 0 0  0 
2.5 0.42 0 0 0 0 0  0 

2.5 0.42 0 0 0 0 0  0 
2.5 0.42 2 0 0 0 2  0 
2.5 0.42 0 0 0 0 0 0 

2.5 0.42 0 0 0 0 0  0 

2.5 0.42 0 0 0 0 0  0 

2.5 0.42 0 0 0 0 0  0 

2.5 0.42 1 a 0 0 1  o 
2.5 0.42 0 0 0 0 0  0 
2.5 0.42 f 0 0 0 1  0 
2.5 0.42 1 0 0 0 1  0 
2.5 0,42 0 0 0 0 0 0 
2.5 0.42 0 0 0 0 0  0 
2.5 0.42 3 . 0 0 0 3  0 
2.5 0.42 0 0 0 0 0  0 
2.5 0.42 1 0 0 0 1  0 
2.5 0.42 5 0 0 0 5  0 
2.5 0.42 1 0 0 0 1  0 
2.5 0.42 0 0 0 0 0  0 
2.5 0.42 0 0 0 0 0  0 
2.5 0.42 2 0 0 0 2  0 
2.5 0.42 1 0 0 0 1  0 
2.5 0.42 1 0 0 0 1 0 
2.5 0.42 I 0 0 0 1 0 
2.5 0.42 1 0 0 0 0  1 
2.5 0.42 0 0 0 0 0  0 
2.5 0.42 o o o a o  o 
2.5 0.42 0 0 0 0 0  0 
2.5 0.42 0 0 0 0 0  0 
2.5 0.42 1 0 0 0 9  0 

2.5 0.42 0 0 0 0 0  0 
2.5 0.42 0 0 0 0 0  0 

2.5 0.42 I 0 0 0 0  1 
2.5 0.42 0 0 0 0 0  D 

2.5 0.42 2 0 0 0 7  1 

2.5 0.42 0 0 0 0 0  0 

2.5 0.42 2 0 0 0 1  1 
Continued- 
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Catch 
Fishing 

Drift Mesh Time Fathom 
Rangea Dab sessionb Number (in) (min) Hours Total Chinook Sockeye Chum Rnk Coho 
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Catch 
fishing 

Drift Mesh Time Fathom 
Range3 Date sessionb Number (in) (min) Hours Total Chinook Sockeye Chum Pink Coho 
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Catch 
Fishing 

Drifl Mesh mme Fathom 
Range* Date Sessionb Number (in) (min) Hours Total Chinook Sockeye Chum Pink Cob 
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Catch 
Fishing 

Mft Mesh T i  Fathom 
Range' Date sessionb Number (in) (min) Hours Total Chinook Sockeye Chum Pink Coho 

4 8115 1 3,941 4.5 2.5 0.42 0 0 0 0 0  0 
4 8/15 1 3,942 4.5 2.5 0.42 0 0 0 0 0  0 

4 8/15 1 3,949 5.125 2.5 0.42 0 0 0 0 0  0 
4 8/15 1 3,950 5.125 2.5 0.42 0 0 0 0 0  0 
4 8/16 1 3,957 5.125 2.5 0.42 1 0 0 0 0  1 
4 8/16 1 3,958 5.125 2.5 0.42 0 0 0 0 0  0 
4 8116 1 3,964 6 2.5 0.42 0 0 0 0 0  0 

4 8/16 1 3,965 6 2.5 0.42 0 0 0 0 0  0 
4 8/16 1 3,973 4.5 2.5 0.42 0 0 0 0 0  0 
4 8/16 1 3,974 4.5 2.5 0.42 0 0 0 0 0  0 

4 8/16 3 3,981 6 2.5 0.42 0 0 0 0 0 0 

4 8116 3 3.982 6 2.5 0.42 0 0 0 0 0  0 
4 8116 3 3,989 4.5 2.5 0.42 0 0 0 0 0  0 
4 8116 3 3,990 4.5 2.5 0,42 0 0 0 0 0  0 

4 8/16 3 3,997 5.125 2.5 0.42 0 0 0 0 0  0 

4 8116 3 3,998 5.125 2.5 0.42 0 0 D O 0  0 
.***-- - ------- 7"-"" ------- ---- ---- ---- - ---- 
Range 4 Total - 2465 410.83 491 95 476 83 64 
------ -----+- --- -- ---- --- ---- --- -- ---- --- - --- -- ---- --- -- --- -- - 
Totals 9938 1656.25 4995 1130 1984 533 170 

I = Lefi bank inshore 

2 = Left bank offshore 

3 = Right bank inshore 

4 = Right bank offshore 

1 = 0700 - 1100 hours 



The Alaska Department of Fish and Game administers all programs and activities free fiom discrimination 
based on race, color, national origin, age, sex, religion, marital status, pregnancy, parenthood, or 
disabiiity. The department administers all programs and activities in compliance with Title VI of the Civil 
Rights Act of 1964, Section 504 of the Rehabilitation Act of 1973, Title II of the Americans with 
Disabilities Act of 1990, the Age Discrimination Act of 1975, and Title IX of the Education Amendments 
of 1972. 

If you believe you have ken  discriminated against irz any program, activity, or facility, or if you desire 
fiather information please write to ADF&G, P.O. Box 25526, Juneau, AK 99802-5526; U.S. Fish and 
Wildlife Service, 4040 N. Fairfield Drive, Suite 300, Arlington, VA 22203 or O.E.O., U.S. Department 
of the Interior, Washington DC 20240. 

For information on alternative formats for this and other department publications, please contact the 
department ADA Coordinator at (voice) 907-465-4120, (TDD) 907-465-3646, or (FAX) 907-465-2440. 
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