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Estimates of Pacific salmon Otrcorhynchus escapement for the Nushagak River in Bristol Bay, 
Alaska, were determined by hydroacoustic techniques from June 9 through September 13, 1997. 
Estimates of species, age, sex, and size composition were derived from samples obtained with drift 
gillnets and beach seines. Final escapement estimates by species through September 13 were 
373,035 sockeye salmon 0. nerka, 40,705 cbinook salmon 0. ~shawy~scha, 61,456 chum saImon 0. 
keta, 125 pink salmon 0. garbuscha, and 57,096 coho salmon 0. kisutch. The proportion of the 
total coho salmon escapement that occurred from August 26 through September 13 was 24%. Low 
water levels in the Nusbagak River during 1997 may have affected fish migration patterns, which in 
turn may have reduced counting and sampling efficiency. 

KEY WORDS: Pacific salmon, sonar, Nushagak River, Bristo'l Bay, escapement, estimation, 
fisheries management, Oncorhynchus 



INTRODUCTION 

The Nushagak River is located in southwestern Alaska (Figure l ) m d  flows approximately 390 km 
from its headwaters into Nushagak Bay in Bristol Bay, Alaska. Two main tributaries - Nuyakuk 
River and Mulchatna River -- converge to form the Nushagak River. These rivers support large 
populations of five species of Pacific salmon Oncorhywhus which are harvested in commercial, 
sport, and subsistence fisheries. Accurate salmon escapement estimates into this system are 
essential to fishery management. 

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

Estimating numbers of salmon migrating into Nushagak River with sonar involves (1) estimating 
the number of hydroacoustic targets passing through sonar beams, (2) estimating the species 
composition of those targets, and (3) combining estimates of hydroacoustic targets and species 
composition to estimate numbers of passing salmon by species. During the initial years of the 
project, many changes were incorporated into the sonar and escapement sampling methods 
(McBride and Mesiar 1981, 1982; Minard 1983, 1985; Minard and Frederickson 1983). Few 
changes have been made in sonar operations since 1985, but changes have been made in the 
methods used to sample and estimate species composition (Morstad and Minard 1986, 1988; Bue 
1988% 1988b; Woolington and Bue 1989; Woolington and Miller 1992). Brannian et al. (1995) 
evaluated escapement sampling and the associated species apportionment methods used on 
.Nushag& River during 1991 and compared them with methods used on the Lower Yukon River. 
Based on their project review, new methods of estimating Nushagak River salmon passage by 
species were incorporated in 1992 (Miller et d. 1994a). 

Project operation dates have varied over the years (McBride and Mesiar 1981, 1982; Minard 1983, 
1985; Minard and Frederickson 1983; Morstad and Minard 1986, 1988; Bue 1988% 1988b; 
Woolington and Bue 1989; Woolington and Miller 1992; Miller et all 1994a; 1994b; Miller 1995, 
1996, 1997). For most years, the project operated from early June to the third or fourth week of 
August. From 1993 to 1996, project operations occurred between June 9 and August 25 (Miller et 
al. 1994b; Miller.1995, 1996, 1997). In 1996, funding became available to operate the project 
through mid-September for three years to determine the magnitude and variability of coho salmon 
escapement after August 25. The fnst year of the three year extension project occumd in 1997. 

Roject objectives in 1997 were to provide daily estimates of spawning escapements for chinook, 
sockeye, chum, pink, and coho saImon from June 9 through September 13, determine the age, sex, 
and size composition of these escapements, and calculate the proportion of the total coho salmon 
escapement that occurred from August 26 through September 13. 



METHODS 

The sonar enumeration site was located on Nushagak River, approximately 40 krn upstream from 
the terminus of the Nushagak commercial fishing district and 4 km downstream from the village of 
Portage Creek (Figure I). This area was chosen because it is the only place in the lower Nushagak 
River where the entire river is contained within one channel approximately 300 rn wide. Although 
the site is located within tidal influence and a reduction in flow occurs at high tide, there is rareIy a 
reversal of flow and there appears to be very few fish milling in the area Stock identification 
studies (Robertson 1984) indicated that the majority (93%) of the fish migrating past Portage Creek 
were destined for the Nushagak, Mulchatna, or Nuyakuk Rivers. Therefore it is assumed that very 
few fish migrating through the sonar would be stray fish from other rivers which might migrate 
downstream at a later date. 

Hydr04coustic Counting 

Sonar equipment used on Nushagalc River included four Bendix ~orporatim' side-scanning salmon 
counters. Design characteristics of Bendix counters were described in King and Tarbox (2989). 
Gaudet (1983) provided a detailed description of sonar equipment use and procedures for counting 
salmon. Inshore and offshore counters were installed on the right and left (looking downstream) 
river banks. Inshore counters divided the counting range into 12 sectors; offshore counters divided 
the counting range into 16 sectors. All counters operated at 515 kHz with a pulse width of 100 ps. 
Counting range, pulse repetition rate, and sensitivity were adjustable. 

Counting ranges of the equipment and placement and number of transducers were determined by 
the river bottom contour (Figures 2, 3). The river bottom at the right and left banks sloped 
downward toward the middle of the river at an even rate for 15 to 20 m, then sloped away at a 
steeper rate. Because of this bottom configuration, two transducers (inshore and offshore) were 
used on each side of the river. Offshore transducers, located where the bottom contour changed, 
counted outward. 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 metd tripods and oriented to count the lower portion of the water 
column. Minard (1985) determined that over 88% of the fish occupied the lower two-fifths of the 
water coIumn. With the aid of an oscilloscope, all transducers were aimed with the sonar beam 
tangent to the river bottom, maximizing ensonification of passing fish. Offshore transducers were 
aimed with remote-controlled pan and tilt rotators, whereas inshore transducers were aimed by 
manually adjusting the angle of the transducer mounts on the tripods. A weir was constructed from 
the shore to just beyond the inshore transducer on both river banks to prevent fish from passing 
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drift sessions were conducted twice daily: mid-morning (0800 - 1000 hours) and early evening 
(1600 - 1800 hours). Drifts were not conducted at night because poor light conditions would make 
it impossible to maintain a drift within assigned strata The maximum number of drifts conducted 
for each mesh size dong each bank's inshore and offshore strata was six per day. 

Data recorded for each gillnet drift included (I) date, (2) drif? session number (1 = morning, 2 = 
afternoon, 3 = evening), (3) boat operator, (4) drift number sequentially ordered through the season, 
(5) mesh size, (6) right or Ieft river bank, (7) inshore or offshore counting ranges, (8) net length in 
fathoms, (9) fishing time, (10) number and species of catch, (1 1) length of each fish caught, mid- 
eye to fork-of-tail to nearest millimeter, and (12) sex as determined from external characteristics. 
The following fishing times were determined and recorded using a stopwatch for each drift: 

Time net full out (FO) - Min:Sec 
Time net started in (SI) - Min:Sec 

Gillnet sampling data wen entered into an  base^ database. 

When the fish passage rate on the right or left bank equaled or exceeded 1,000 fisbh, beach seines 
were used to sample inshore strata, whereas gilInets were used to sample offshore strata For these 
days of high fish passage, at least three beach seine hauls per bank were conducted. The duration of 
a haul was not recorded because a unit of effort has not been defmed for beach seining. 

Species Composition Estimtiomon 

Daily estimates of fish by species were based on escapement samples and sonar count data. A 
program written in S A S ~  (1988) for use on the  ikon River (Fldschman et al. 1992) was modified 
to analyze Nushagak River data. Daily sonar counts were apportioned to species by bank and 
counting range. Four area strata were defined (1 = leh inshore, 2 = left offshore, 3 = right inshore, 4 
= right offshore). Catch per unit of effort ( c P u E ) ' ~ ~ ~  used to calculate species proportions. Catch 
per fathom-hour was estimated for all species of salmon (chinook (I), sockeye (Z), coho (3), pink 
(4), and chum (5) salmon), humpback whitefish Coregonus piclschian (61, and a category for 
"other" (7; in 1997 the only "other'? species caught was Arctic char Salvinus alpinus). 

No adjustments for net selectivity among species were made. Bramian et al. (1995) and Miller et 
al. (1994a) concluded that in order to adjust for selectivity, selectivity curves must be estimated 
using fish length or girth data obtained from escapement sampies.on the Nushagak River. Funding 
is not currently available to analyze selectivity of gillnets used at the Nushagak River sonar project. 

To estimate fishing effort, fishing time (FT) was calculated for each drifk 
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The number of fathom-hours 0 was also calculated: 

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

CPUE for each salmon species (group) was based on a subset of gillnet meshes fished. The 
combination of mesh sizes used to estimate the proportion of each species group was specified. 
CPUE for each species group i an day j in strata k was calculated by summing across the number 
caught (Ciih) with mesh size (m) and drift (n): 

where u h  equals 1 if species i from mesh rn is used to estimate species composition, and u h  equals 
0 otherwise. 

CPUE were cumulated 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 100 
salmon. Based on Thompson's (1987) "worst case" parameter value for a multinomial distribution, 
a sample size of 100 safmcln would result in simultaneousIy estimating the proportion for each 
species within 10% of the me proportion 90% of the time. Even if (1) there was a departure from 
the assumption underlying a multinomial distribution or (2) our use of raw catches, instead of 
CPUE data, decreased the likelihood of reaching the desired level of precision and accuracy, we felt 
that the 100-fish minimum sample size struck a balance between making strata too short to provide 
meaningful estimates of species composition and making strata so long that they fded'to reflect 
seasonal changes in species composition. If <I OO salmon were captured during a day in an area 
strata, catches from the same gear type from subsequent days were accumulated until 1100 salmon 
were obtained to define a reporting priod. CPUE was used to estimate the proportion of species i 
in report period t and area strata k: 



Estimates of the proportion (&) of v i e s  i for report period t and area strata k became 

In order to estimate the variance of the Si*, we generated replicate species proportion estimates (Sod 
for each day j within report period t, S* then k a m e  a weighted mean of the Sqk, where the 

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

This variance estimator treats daily catches as clusters of fish (adjusted for unequd effort) sampIed 
randomly from all fish passing by the site during report period t. The estimator accounts for the 
unequal size of the clusters by the weighting factor. Ideally, we should have mated the fish caught 
during each session of drifts (two or three sessions per day) as clusters, and generated replicate 
species proportions for each session. Unfortunately, sample shes were too small to allow us to 
treat each session as a cluster. 

If beach seining occurred on a particular day and at least 100 salmon were caught, it would 
supersede any gillnet data for that area strata. Otherwise, catch data were pooled across several 
days of beach seining to obtain at least 100 salmon or were just ignored, in which case gillnet data 
were used. Species proportion estimates for the beach seine were based on the ratio of the number 
of species i caught (C*) to total catch for report period t and area strata k: 



Variance was estimated using equation (6) through substituting Cgk for CPUEqk. 

Salmon Escupement Es thuhm 
. 

Sonar counts for each area strata (right and left bank, inshore and offshore) were apportioned to 
species on a daily basis. Daily estimates for each salmon species and area strata (fik) were based 
on estimates of species proportions (Si*) from escapement sampling and daiIy sonar counts (njk): 

N~~ = Si& n jr where j E t . (8) 

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

The daily estimate of variance became 

Cumulative numbers of salmon were estimated by summing daily estimates, and the variance was a 
sum of daily variances. This variance is conservative because beach seine catches produce single 
day periods that have variances of zero. 

Mesh Sue Selection 

Escapement estimates are affected to some degree by the combination of mesh sizes used in 
apportioning sonar counts. Miller et id. (1994b) and Miller (1995) found that 13.0- and 15.2-cm 
mesh gillnets were not si@icantly (nonstatistical 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 15.2cm mesh data were used to apportion 
sockeye and chum salmon, while data from all three mesh sizes (13.0-, 15.2-, and 20.6cm) were 
used to apportion chinook salmon. Coho salmon were apportioned using 13.0- and 15.2cm mesh 



data, as Miller et al. (1994b) found that data from these two mesh sizes produced similar coho 
sdmon length frequency distributions m). 

Age, Sex, and Size Sampling 

Age, sex, and size (AWL) data wen 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 AWL data to avoid size-selectivity associated with gillnets (Miller et aI. 
1994% 1994b; Miller 1995). Because beach seine sets were only conducted during periods of peak 
fish passage, few to no sockeye salmon AWL samples were collected in early June and late JuIy 
prior to 1995. In 1992, Miller (1994a) found that of the suite of mesh sizes fished, the 13.0- and 
15.2cm mesh gillnets both had LFDis similar to the beach seine LFD, and that the 13.0-cm mesh 
m e t  sockeye sdmon LFD most closely resembled that of the beach seine. In 1995, based on this 
information, sockeye salmon AWL data were collected from 13.0- and 15.2cm mesh gillnets in 
addition to beach seines (Miller 1996). In 1996, and again in 1997, sockeye salmon AWL 
information was collected from 13.0-cm mesh gillnets and beach seines. As in the past, only chum 
salmon captured with beach seines were sampled for AWL data. All chinook and coho sahon 
captured were sampled to increase the sample size for these species. 

Age was detedned by examining scales (Mosher 1968). Scales were collected from the left side 
of the fish approximately two rows above the lateral line in an area crossed by a diagonal from 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 among chinook and coho salmon, three scales were co1lected 
from 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 celluIose acetate (Clutter and Whitesel. 
1956). We used European notation (Koo 1962) to record ages: numerals preceding the decimal 
refer to the number of freshwater annuli and numerais following the decimal refer to the number of 
marine annuli. Totd age from time of egg deposition, or brood year, is the sum of these two 
numbers plus one to account for incubation time, 

Sampling gods by species for the entire season were 1,200 sockeye, 500 chinook, 500 chum, and 
250 coho salmon. The desired level of accuracy was 0.20, 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 would simultaneously estimate the major age class 
within 5% of the true percentage 90% of the time. Sample sizes of 400 per strata for sockeye 
sdrnon, 500 per strata for chinook and chum salmon, and 250 per strata for coho sdrnon were set to 
account for regenerated and unageabIe scales. Three time strata were desired for sockeye salmon, 
therefore the goal for the season was set at 1,200. 

Sdmon were measured from the middfe of the eye to the fork of the tail and lengths were recorded 
to the nearest millimeter. Sex was determined from external characteristics for sockeye, chum, and 
coho salmon. The sex of young chinook salmon (age-1.1 and -1.2) was very difficult to determine 



from externd morphometric characteristics. Because sex determination for many young chinook 
was subjective, we decided not to use the sex information coIIected. 

Migratory Timing 

Average proportions of passage by day for sockeye, chinook, chum, and pink salmon were 
calculated using atl years that sonar data were available. Average proportions for coho salmon 
were calculated using only years that the project was operated through at least August 21. Average 
daily proportions (pi) were calculated by summing daily proportions @It) for all years used and 
dividing by total number of years used (Y): 

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

The 1997 runs by species were compared to their desired gods at the sonar site through time by 
applying historic migratory timing to the goals. The average daily cumulative proportions for each 
species were multiplied by their respective escapement goals (550,000 for sockeye salmon, 75,000 
for chinook salmon, and 100,000 for coho salmon) or their historical escapement objectives 
(350,000 for chum salmon). 

Coho Salmon LaWeason Escapement Timing 

. The proportion of the total (June 9 - September 13) 1997 coho salmon escapement that occurred 
between August 26 and September 13 was calculated by surnming the daily proportions for those 
days. 

Among YW Escapement Timing Comparisons. Escapement timing mean and variance was 
calculated through August 25 using a method described by Mundy (1982) in which the mean is 
defined as the central day of the escapement migration and the variance is defined as the measure of 
dispersion of the migration through time. If the project terminated prior to August 25, the mean and 
variance wa calculated through the project termination date. Calendar dam were converted to 
Julian dates for the purpose of calculating mean and variance. To calculate the mean and variance, 
the empirical migratory timing density was defined as the time series of daily proportions (P,) : ' 



where nj is the coho salmon passage estimate for day j, and N, is the coho salmon passage estimate 
over a space of m days (in this case, through August 25). 

The mean escapement timing, or mean of j, is then estimated as: 

and its variance is estimated as: 

To verify whether the coho salmon escapement timing in 1997 was representative of past years, the 

escapement timing mean and standard deviation (6) was cdcdakd for 1997 and compvrd 

graphically with historic escapement timing means and standard deviations. Historic means and 
standard deviations were calculated for all years regardless of project ending date. 

W M  Year Escapement Timing Cornpison. The same method as that described in the previous 
section was used to compare the coho salmon escapement timing means and variances between two 
periods: June 9 through August 25 and June 9 through September 13. A comparison of the two 
time periods demonstrates the effect that the September portion of the coho salmon escapement had 
on the total coho salmon escapement timing. 

Fa-Onshore Sampling 

Chinook Salmon 

Additional gillnet drifts were conducted beyond the end of the offshore strata from July 1-1 1 to 
better quantify the extent of the upstream migration of chinook salmon outside the range of the 
sonar equipment. Far-offshore sampling in early July was precipitated by several factors: 1) low 
water levels throughout June; 2) low chinook salmon passage estimates in late June based on sonar 
counts and escapement sampling data; 3) reports of good chinook salmon angling success by sport 
anglers; 4) and the observance of sport anglers catching chinook salmon in the middle of the river 



beyond the range of the sonar equipment. All these factors indicated that chinook salmon upstream 
migration beyond the reach of the sonar equipment was more extensive in 1997 than in past years. 

Far-offshore drifts were started with the near-shore end of the net approximately 5 m beyond the 
end of the offshore transducer range. The 20.6-cm mesh gillnet was fished twice during each drift 
session in each far-offshore stratum (stratum 5 = left bank: far-offshore, stratum 9 = right bank far- 
offshore). These drifts were in addition to the regular drifts conducted in the inshore and offshore 
sttata during each session. The depth of the net (4.2 rn) was sufficient to fully sample the entire 
water column (maximum depth 3.8 m) in each strata. Chinook salmon CPUE based on the 20.6-crn 
mesh gdlnet was adjusted for stratum width and compared among strata 

Coho SaImon 

Limited far-offshore sampling in 1995 and 1996 illustrated the presence of coho salmon beyond the 
range of the sonar gear (Miller 1996, 1997). Results of the 1997 chinook salmon far-offshore 
sampling, as well as results from the 1995 and 1996 coho salmon far-offshore sampling, indicated 
that an expanded offshore distribution study was needed to better defme the lateral distribution of 
coho salmon at the sonar site. Therefore, in 1997, five additional test fish strata were added across 
the portion of the river not usually covered by the sonar equipment. The far-offshore strata were 
approximately 32 to 34 m in width and were numbered consecutively starting with number 5 on the 
left bank and ending with number 9 on the right bank (Figure 4). Far-offshore slata were marked 
using floating lighted markers. 

Drifts were conducted in the far-offshore strata fm Juiy 3 1 through September 10. Due to time 
and personnel constraints, only the 13.0-cm mesh gear was fished in the far-offshore strata. Two 
drifts using the 13.0-cm mesh gillnet were conducted in each far-offshore stratum during each drift 
session (two drift sessions per day) for a total of four drifts per far-offshore stratum per day. The 
13.0cm mesh gillnet depth (4.1 m) was sufficient to sample the entire water column in each 
stratum except stratum 7 (Figure 4). Drift durations were approximately 2 rnin. 

CPUE of coho salmon caught in 13.0-cm mesh giIlnets was adjusted for stratum width and then 
compared among strata. 

Climatological LMz 

Weather data were collected at appmximak1.y 0800 and 2000 hours each day. Precipitation was 
measured to the nearest millimeter using a Taylor Clear view4 rain gauge; air temperature was 
measured to the nearest O.1° C and water temperature to the nearest 0.5' C using a mercury 
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thermometer; and wind diredon and velocity (M) were measured using a ~eathertronics~ 
anemometer. Water velocity (dsec) was measured each day at 1200 using a ~ a r s h - ~ c ~ i m e ~ ~  
flow meter. Water velocity measurements were taken on each river bank approximately 1 m 
beyond the offshore end of the weir and 0.3 rn below the surface of the water. 

Average monthly Nushagak River discharge data for the years 1978-1997 were determined using a 
combination of discharge information measured by the United States Geological Survey (USGS 
1979-94) and average monthly Lake Nerka water levels collected by the University of Washington 
Fisheries Research Institute (D. Rogers, Fisheries Research Institute, University of Washington, 
Seattle, Washington, persona1 communication). Average monthly discharge for the years 1978- 
1993 were collected at Ekwok by USGS. The Ekwok program was discontinued following the 
1993 season. A regression of the Lake Nerka average monthly water level against the Nushagak 
River monthly discharge for the years 1978-1993 showed a significant relationship for the months 
June (F = 47.23, p = .000), July (F = 38.69, p = .O), August (F = 15.53, p = .001), and September 
(F = 22.68, p = .000). These relationships were used to predict the monthly Nushagak River 
discharge for June through September for the years 1994-1997. Average monthly discharge for 
June through September was then compared graphically for all years (1978-1997). 

RESULTS 

Climutobgical Data 

Water level at the sonar site was reported by the sonar crew to be low when they arrived at the site 
on June 7, and it remained low throughout the summer. High air temperatures and low 
precipitation levels likely contributed to the low water level (Table 1; Appendix B.1.). The 
estimated 1997 Nushagak River monthly discharge for June, July, and August was the lowest 
observed during the 20-year period 1978-1997 (Table 2; Figure 5). September experienced the 
second lowest discharge for the 20-year period, second only to 1996. For the past three years, 
monthly discharge amounts for July and August have experienced a decreasing trend. Low water 
levels observed at the sonar site in 1997, as well as higher than average water temperatures (Table 
l), may have affected fish migration patterns at the site which in turn could have influenced 
counting accuracy and fish catchability in both gillnets and beach seines 

Hydrwcu~cstic Counting 

Counting began in all strata on June 9 and ended in all strata on September 13. A total of 533,014 
counts were recorded in 1997 (Table 3). 



Gear Placement 

Water level changes during project operation necessitated occasional repositioning of transducer 
tripods and adjustments of counting ranges (Table 4). The right bank inshore transducer counting 
range varied between 5.5 and 8.2 m, and the right bank offshore counting range varied between 
18.6 and 19.8 m (Figure 2). Combined right bank counting range fluctuated between 25.3 and 28.0 
m. The left bank inshore transducer e n s ~ ~ e d  between 5.8 and 7.2 m of river, and the left bank 
offshore transducer ensonified between 14.9 and 29.8 rn (Figure 3). Combined left bank counting 
range varied between 22.1 and 26.5 m. Total ensonification for the right and left banks combined 
ranged from 47.8 to 54.3 m, or approximately 18% to 20% of the total river width. 

Spatial Distribution of Sonar Counts 

Throughout project operation, more counts occurred on the right bank (348,069) than on the left 
bank (184,945; Table 3). The right bank inshore stratum accounted for 69% of the right bank sonar 
counts, while the left bank inshore stratum accounted for 57% of the left bank sonar counts. 
(Appendices C. 1 through C.4). 

DifTerences in run timing among species allowed us to look at spatial distributions of sonar counts 
during two separate time periods. Sockeye, chinook, and chum salmon were present primarily from 
the beginning of project operation (June 9) through July 29. Coho salmon was the primary species 
present after July 29. 

June 9 - July 29. During the period of sockeye, chinook, and chum salmon passage, most counts in 
the right and left bank inshore strata were recorded within the last half of the counting ranges 
(Figures 6,7; Appendices C.l., C.3.). However, during the three days of peak passage in the right 
bank inshore stratum (June 30 - July 2), counts were distributed throughout the counting range with 
the largest peak in counts occurring in sector 4 on July 1 Figure 6; Appendix C. 1 .). The largest 
peak in the left bank inshore stratum occurred in sector 8 on July 2, with several smaller peaks 
occurring between June 27 and July 14 (Figure 7; Appendix C.3.). 

Sonar count distribution in the offshore strata indicates that most counts were observed in the first 
half of the offshore counting ranges with few counts occurring at the offshore end of the ranges 
(Figures 6, 7; Appendices C.Z., C.4.). The last four sectors of the right bank offshore area 
accounted for 2.4% of the right bank offshore counts and 0.7% of the right bank inshore and 
offshore combined counts. The last four sectors of the left bank offshore area accounted for 2.5% 
of the left bank offshore counts and 1.1% of the left bank inshore and offshore combined counts. 
Several peaks in sonar counts were observed in the right bank offshore range between June 25 and 
July 17, with the largest count occurring in sector 3 on June 26 (Figure 6; Appendix C.2.). The left 
bank offshore range experienced peak counts on June 16 and 26 and on July 2 and 14 (Figure 7 



Appendix C.4.). Peak count by sector in the left bank offshore counting range occurred in sector 2 
on July 14. 

July 30 - September 13. During the period of coho salmon passage, sonar counts in the right and 
left bank inshore counting ranges were distributed throughout the ranges (Figures 8,9;  Appendix 
C 1 3 . )  Peak passage for this time period in the right bank inshore stratum occurred on August 
12, with most counts on this day recorded in the center of the counting range (Figure 8; Appendix 
C. 1 .). Peak passage in the left bank inshore counting range occurred on August 4, with most counts 
recorded within the inshore half of the counting range Figure 9; Appendix C.3.). 

Comt distribution during this rime period in the offshore strata indicates that most counts occurred 
within the inshore half of the counting ranges (Figures 8,9; Appendices C.2., C.4.). Peak counts in 
the right bank offshore stratum occurred on August 10-1 1 (Figure 8; Appendix C.2.), while peak 
counts in the left bank offshore stratum occurred on August 22 and 31 (Figure 9; Appendix C.4.). 
The last four sectors of the right bank offshore area accounted for 2.9% of the right bank offshore 
counts and 0.8% of the right bank inshore and offshore combined counts. The last four sectors of 
the left bank offshore area accounted for 1.6% of the left bank offshore counts and 0.3% of the left 
bank inshore and offshore combined counts. 

Temporal Distribution of Sam Counts 

Infomation on patterns of hourly fish passage are 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 
fishing periods might influence when migrating fish wouId pass the sonar site. Again, differences 
in run timing among species allowed us to look at temporal distributions of sonar counts during two 
time periods: June 9 - July 29 and July 30 - September 13. 

June 9 - July 29. Hourly fish passage varied among strata during this time period. The inshore 
strata demonstrated opposite trends (NSC) between river banks in that passage in the right bank 
inshore stratum peaked during the morning hours and remained high throughout the day while 
passage in the left bank inshore stratum peaked during night hours and decIined during daylight 
hours (Figure 10). Peak passage in both offshore strata generally occurred during the morning and 
late evening hours (0700-0900 and 1900-2200 hours; Figure 10). 

July 30 - September 13. Hourly fish passage during this time period in the right bank inshore 
stratum remained relatively steady throughout much of the day and night with lowest passage 
occurring between 1800 and 2100 hours (Figure 11). The other three strata (left bank inshore and 
right and left bank offshore) experienced peak passage during the mid-morning and late evening 
hours (0700.1000 and 1900-2200 hours; F i p  11). Lowest passage in the left bank inshore and 



offshore strata occurred between 2400 and 0600 hours, while lowest passage in the right bank 
offshore stratum occurred between 1400 and 1800 hours. 

Escapemenl Sctntpling Catch and Efforl 

A total of 4,369 gillnet drifts were completed in 1997 (Appendix D.l). The 20.6, 15.2-, and 13.0- 
cm mesh gillnets caught 336, 1,040, and 1,324 salmon, respectively. The total gillnet catch of 
2,703 fish was composed of 336 chinook salmon, 1,942 sockeye salmon, 286 chum salmon, 135 
coho salmon, 1 pink salmon, 2 whitefish, and 1 Arctic char. Most salmon were caught in the right 
bank offshore stratum (906), followed by the left inshore (803). left offshore (612), and right 
inshore (379) strata. The spatid distribution of sonar counts differed greatly from that of gillnet 
catches of salmon. This would indicate that the catchability of gillnets was different among inshore 
and offshore strata and river banks. Beach seines were fished from June 30 through July 13 
(Appendix D.2.). A totd of 1,014 salmon were caught in 43 beach seine sets. The beach seine 
catch included mostly sockeye salmon (793, followed by chum (197), chinook (21), and pink (1) 
salmon. 

The 13.0-cm mesh gillnet caught the greatest number of sockeye salmon (950). followed by the 
beach seine (795), the 15.2cm mesh gillnet (751), and the 20.6cm mesh gillnet (241). Chum 
salmon were caught predominantly in beach seines (197). followed by 13.0-crn mesh (143), 15.2- 
cm mesh (1 19). and 20.6-cm mesh (24) gillnets. Chinook salmon were captured predominantly in 
gillnets, with the 13.0-cm mesh catching the most chinook (150). followed by the 15.2cm mesh 
(1 15). and the 20.6-cm mesh (71). Few chinook salmon (24) were caught in the beach seine. A 
total of 80 coho salmon were captured in the 13.0cm mesh gillnets and 55 were captured in the 
15.2-cm mesh gillnets. 

Duration of gillnet drifts ranged from 1.5 to 5.2 min. The average drift duration was 2.5 min (SE = 
0.08). 

Report Periods for Species Composition Estiinration 

In general, length of report periods was determined by the occurrence of beach seines andor the 
achievement of the lWfish minimum sample size. An exception to this occurred on JuIy 29-30. 
For much of July sockeye salmon dominated the drift gillnet escapement sampling catch (Appendix 
D.l.), but the sockeye salmon catch appeared to decline in all strata between July 22 and July 29 
(Table 5). There was also a decrease in sonar counts during this time period (Table 3). August 
gillnet catches we= dominated by low n u m b  of coho salmon, with no sockeye salmon being 
caught during this month. Due to the low number of coho salmon, the =port periods that began in 
mid-July would have extended well into August resulting in a high proportion of August sonar 



counts being apportioned to sockeye salmon. To make the apportionment of sonar counts in 
August more representative of the species present during August, I decided to end the drift report 
period in each stratum on July 29 and commence a new report period on July 30 (Appendix A.1.). 
This date corresponded with both a decrease in sockeye salmon catch in the escapement sampling 
and a decrease in sonar counts. 

Estimutes of Escapement -. 

The overall salmon escapement estimate for Nushagak River in 1997 was 532,417 fish. This 
included 373,035 sockeye, 40,705 chinook, 61,456 churn, 125 pink, and 57,096 coho salmon 
(Table 6). In addition, an estimated 349 whitefish and 248 Arctic char were counted passing the 
sonar site in 1997. 

Sockeye Salmon 

Sockeye salmon were estimated passing the sonar site from June 9 through September 1 (Table 6). 
The 1997 escapement estimate of 373,035 sockeye sdmon (S.E. = 6,175) was 68% of the 550,000 
biological escapement goal and was withi the escapement range of 340,000 to 760,000 sockeye 
salmon. 

Sockeye salmon escapement timing in 1997 remained a few days ahead of the 1980 - 1996 average 
escapement timing through June 23, but began to steadily fall behind the 17-year average curve 
after this date (Table 7; Figure 12). Several peaks in sockeye salmon passage occurred between 
June 26 and July 17, with the largest peak of 26,312 occurring on July 13 and the second largest 
peak of 25,3 12 occurring on July 1. 

Age and sex were determined for 1,038 sockeye salmon, 1,033 of which were also measured for 
length (Table 8). The most prominent age class was age- 1.3 (1992 brood year) at 7 1 %, followed by 
age-1 A (1991 brood year) at 13%, age-2.2 (1993 brood year) at 8%, and age-0.3 (1993 brood year) 
at 3%. The male to female ratio was 4951. Mean length by age ranged from 440 to 602 mm 
(Table 8). 

Chinook Salmon 

Chinook salmon were counted passing the sonar site immediately following installation of the sonar 
equipment on June 9 (Table 6). The 1997 escapement estimate of 40,705 chinook salmon (S.E. = 
3,300) was only 54% of the 75,000 inriver escapement goal. Spawning ground aerial surveys 
conducted on the Nushagak River in late July estimated the chinook salmon escapement to be 



82,200 (T. Brookover, ADF$G, Dillingham, personal communication), indicating the sonar 
estimate was conservative. 

Chinook salmon escapement timing in 1997 ranged from one day ahead to several days behind the 
1986 - 1996 average escapement timing (Table 9; Figure 13). ' The 1997 timing began falling 
behind the 1 1-year average timing beginning on June 20 and continued to faIl behind throughout 
the season. Several peaks in chinook salmon passage occurred between June 16 and July 14. The 
largest peak of 5,023 chinook sdmon occurred on June 16 and the second largest peak of 3,545 
chinook salmon occurred on June 26. 

Age and length were determined for 225 chinook salmon (Table 10). Three major age classes were 
present: age-1.2 (38%; 1993 brood year); -1.4 (32%; 1991 brood ye@; and -1.3 (29%; 1992 brood 
year). Mean length by age ranged from 358 mm for age-1.1 to 872 rnm for age-1.4 chinook salmon 
(Table 10). 

Far-Offshore Sampling. Escapement sampIing beyond the end of the offshore transducer range 
was conducted from JuIy 1-1 1. During this time period 53 chinook salmon wen caught. The 
highest adjusted CPUE (269.3) occurred in the left bank far-offshore stratum (stratum 9), followed 
by the right bank far-offshore (124.8; stratum 5), left bank offshore (104.2; stratum 2), left bank 
inshore (40.0; stratum 11, and right bank offshore (3 1.8; stratum 4; Table 1 1) stratum. No chinook 
salmon were caught in the right bank inshore stratum during this time period. Far-offshore strata 
(located outside the sonar counting range) accounted for 69% of the total adjusted CPUE, while the 
remaining strata (located within the sonar counting range) accounted for 31 % of the total adjusted 
CPUE. 

Additional years of sampling, preferably during peak chinook salrnon passage, need to be 
conducted to determine the variability arid significance of chinook salmon upstream migration 
outside the range of the sonar gear. In 1997, only 19% of the chinook salmon escapement occur-red 
betwem July 1 and JuIy 11. Peak daily escapement occurred on June 14, prior to the period of far- 
offshore sampling. However, high far-offshore CPUE late in the season coupled with the large 
spawning ground aerial survey estimate (82,200) indicate that the 1997 chinook salmon escapement 
estimate based on sonar counts (40,705) was too low. 

Chum Salmon 

As with sockeye and chinook salmon, chum salmon were counted migating past the sonar site the 
same day the sonar equipment was installed, June 9 (Table 6). There is no formal biological 
escapement goal for chum salmon in the Nushagak River, but the 1997 escapement estimate of 
61,456 (S.E. = 4,210) was only 18% of the historical escapement objective of 350,000. 

The 1997 chum sdmon escapement was the lowest recorded at the sonar site since the project's 
inception in 1980. Chum salmon returns were low throughout Bristol Bay with Nushagak District 



experiencing the lowest chum salmon catch recorded for that district in the past 20 years (ADF&G 
In press). In addition, the 1997 chum salmon escapement timing into Nushagak River was late 
when compared to the previous 17-year (1980-1996) average (Table 12; Figure 14). The peak 
chum salmon daily passage estimate of 10,755 occurred on July 1, five days behind the 1980-1996 
average peak date of June 26. 

Age and sex were determined for 147 chum salmon, 146 of which were measured for length (Table 
13). Age6.3 (52%; 1993 b d  year) and -0.4 (48%; 1992 brood year) chum salmon 
predominated. The male to female ratio was 51:49. Mean lengthby age ranged from 566 to 592 
(Table 13). 

Pink salmon normally return to the Nushagak River during even-numbered years (Table 14). One 
pink salmon caught in a beach seine set on July 2 resulted in an estimated 125 pink salmon passing 
the sonar site in 1997 flable 6). 

No AWL data were collected for pink salmon. 

Coho Salmon 

Escapement sampling data indicated that coho salmon began migrating past the sonar site as early 
as July 12 (Table 6). The 1997 escapement estimate of 57,096 coho salmon (S.E. = 2,765) was 
57% of the 100,000 inriver escapement goal. 

Coho salmon escapement timing in 1997 was slightly later than the 10-year (1984-85, 1988-91, 
1993-96) average escapement timing (Table 15; Figure 15). Peak daily coho salmon passage in 
1997 (6,408) occurred on August 12. 

Age, sex, and length were determined for 166 coho salmon (Table 16). Age-2.1 (92%; 1993 brood 
year) coho salmon were the predominate age class, followed by age-1.1 (5%; 1994 brood year) and 
age-3.1 (3%; I992 brood year). The pernutap of males and females were 68% and 32%. Mean 
length by age ranged from 568 to 584 mm (Table 16). 

Far-whore Sampling. Far-offshore sampling for coho salmon was conducted from July 31 
through September 10. During this time period, 79 coho salmon were caught in strata 1-4 and 86 
were caught In strata 5-9, for a total sample size of 165 coho salmon. The highest adjusted CPUE . 

occurred in stratum 6 (649.4), followed by stratum 9 (386.9), stratum 4 (379.0), stratum 8 (297.5), 
stratum 5 (283.9), stratum 2 (197.0), stratum 3 (109.8), stratum 1 (81.8), and stratum 7 (76.5; 



Figure 4; Table 17). The far-offshore strata (strata 5-9) accounted for a higher percentage of the 
total adjusted CPUE (69%) than did the four inshore strata (3 1%). 

Based on far-offshore sampling results, the 1997 coho salmon escapement estimate of 57,096 was 
too low. As with chinook salmon, additional years of far-offshore sampling is needed to determine 
the variability and significance of coho salmon upstream migration outside the range of the sonar 

Late-Season Escapement Timing. The 1997 coho salmon mean escapement timing through 
August 25 was not substantially late compared to past years (Table 18, Figure f 6). The 1997 mean 
fell within two standard deviations of the mean date for each of the past fourteen years (1982-91 
and 1993-96). In addition the mean escapement &te for each of the past years fell within two 
standard deviations of the 1997 mean date. This indicates that the 1997 coho salmon mean 
escapement timing through August 25 was not considerably different from past year means. 

Of the estimated 57,096 coho salmon counted past the sonar site between June 9 and September 13, 
approximately 24%, or 13,727, were counted between August 26 and September 13. A comparison 
of the mean escapement timing through August 25 with that through September 13 indicates that 
the extended counting (August 26 through September 13) shifted the mean escapement timing later 
by about six days (Table 18, Figure 16). However, the variance for the escapement timing mean 
through September 13 was very large, thus calling into question the accuracy of the late-season 
estimate. In addition, the high far-offshore escapement sampling CPUE and the extremely low 
water levels experienced in 1997 make this an unusual year for evaluating late season escapement 
timing. 

RECOMMENDATIONS 

CPUE estimates from gillnet sampling in 1997 indicated that substantial numbers of chinook and 
coho salmon migrated upstream offshore of the area ensonified by the sonar. These results question 
the accuracy of estimating chinook and coho salmon escapement with sonar on the Nushagak 
River. To better evaluate the reliability of using sonar to estimate chinook and coho salmon 
escapement, I recommend offshore netting studies continue for at least an additional two or three 
years. I also recommend that the lateral distribution of chinwk and coho salmon migrating past the 
sonar site be investigated with d o  telemetry studies. The migratory behavior of chinook and 
coho salmon must be better documented so the accuracy and precision of the sonar estimates can be 
evaluated. 
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TABLES 



Table 1. Average air and water temperatms at the Nushagak River sonar project during 
June, July, and Aupst, 1986-1997. 

Average Air Temperature f'C) Average Water Temperature eC) 
Year June July August June Jury August 

1986 11.4 12.7 11.0 14.3 12.5 10.0 
1987 10.5 14.2 13.1 9.5 12.1 13.1 
1988 12.5 14.7 12.6 11.1 14.8 13.7 
1989 11.5 14.0 14.8 - 10.4 14.9 15.6 
1990 12.1 13.7 12.3 11.7 14.8 14.1 
1991. 12.1 14.1 13.1 11.6 14.7 14.3 

a 1992 12.3 12.8 10.7 11.7 a 

1993 11.7 14.0 11.9 12.5 15.4 14.3 
1994 11.3 11.8 11.7 12.8 12.8 14.6 
1995 12.3 13.3 11 .O 10.5 14.5 13.0 
1996 11.2 12.8 11.5 12.0 14.3 13.2 

1986-96 Min 10.5 11.8 I 1  .O 9.5 11.7 10.0 
1986-96 Average 11.7 13.5 12.3 11.6 13.9 13.6 
1986-96 Max 12.5 14.7 14.8 14.3 15.4 15.6 

1997 13.6 15.0 12.5 14.3 16.6 14.6 

a Project not operated in August, 1992. 



Table 2. Nushagak River discharge (cfs) by month and year, 1978-1997. 

Total Monthly Discharge (ds) 
Year June July August September 

a Estimate based on regression of Lake Nerka average monthly water 
level against Nushagak River monthly discharge for years 1978- 1993. 



Table 3. Daily inshore and offshore sonar counts by bank, 
Nushagak River sonar project, 1997. 

Left Bank Right Bank 
Date Inshore Offshore Inshore Offshore 
6/09 430a 7ea 52' 1 4' 



Left Bank Right Bank 
Date inshore Offshore Inshore Offshore 



Table 3. (D 3 of 3) 
Left Bank Right Bank 

Date Inshore Offshore Inshore Offshore 
8/29 1 35 47 236 86 
8/30 267 64 -328 I10 
8/31 222 301 425 246 
9/01 257 1 64 383 177 
9/02 117 47 376 I10 
9/03 114 45 450 191 
9/04 168 28 4'64 120 
9/05 140 49 41 4 102 
9/06 I45 67 41 5 108 
9/07 119 79 367 192 
9/08 235 67 346 149 
9/09 I 78 26 390 I10 
911 0 I32 17 446 81 
9/11 194 26 394 43 
9/12 125 20 304 78 
911 3 121" 1 So 285b 6 4 O  

Total 105,466 79,479 241,760 106,309 

a Counting began at 1200 in all four counting ranges. 

Counting ended at 2400 in the left and right bank 
inshore counting ranges. 

" Counting ended at 1800 in the left and right bank 
offshore counting ranges. 



Table 4. Counting ranges for sonar countas on right and left banks, Nushagak River sonar project, 1997. 

W i t  Bank Left Bank - 
Inshore Offshore Inshore Offshore 

Date ~ i t a m ~ ( r n )  Date Distance (m) Date Distyce (rn) Date D i c e  (m) 
6/09 6.7 8Mg-8127 19.8 6M9 5.9 6/09 16.2 

' Total distance from transducer that sonar beam was set to count fish. 





Table 5. @ 2 of 4) 

Praportion of Catch 

Counting 
Rangea 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

Session 
Numbef 

1 
2 
3 
t 
2 
1 
3 
1 
3 
1 
3 
3 
4 
1 
3 
1 
3 
3 
1 
3 
3 
1 
3 
3 
1 
1 
1 
1 
3 
3 
1 
3 
1 
3 
1 
3 
1 
3 

Chum 

0.39 
0.00 
0.57 
0.18 
0.00 
0.06 
0.00 
0.00 
0.88 
1.00 
0.50 
0.00 
1 .00 
0.00 
1.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1-00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Coho Total 

0.00 1.00 
0.00 1 .OO 
0.00 1.00 
0.00 1.00 
0.00 1 .oo 
0.00 1 .oO 
0.00 1.00 
0.00 1.00 
0.00 1 .oo 
0.00 1.00 
0.00 1.00 
0.00 1.00 
0.00 1.00 
0.00 1 .oo 
0.00 1-00 
0.00 1.00 
0.00 1 .oo 
0.00 1.00 
0.00 1 .oo 
0.00 1 .oo 
0.00 1.00 
0.00 1-00 
6-61) 1.00 
0.00 1.00 
0.00 1.00 
1.00 1.00 
1.00 1.00 
1.00 1.00 
1 .oo 1 .oo 
1.00 1 .oo 
0.67 1.00 
1 .oo 1.00 
1.00 1.00 
1.00 1 .oo 
1.00 1 .w 
1 .oo I .oo 
1.00 1 .00 
1 *00 1 .OO 



Proportion of Catch 
Drift 

Countlng Report Session 
Rangea Period ~ateb Numbef catchd Chinook sockeye Chum Coho Total 



Table 5. (p 4 of 4) 

Proportion of Catch 
Drift 

Counting Report Session 
Rangea Period  ate' NumberC catchd Chinook sockky~ Churn Coho Total 

a Counting Range: 1 = left inshore, 2 = left offshore 
3 = right inshore, 4 = right offshore 

Data are omitted for dates on which no fish were caught in that counting range. 

Drift sessions prior to July 15: 1 = 0700-1 100 hrs, 2 = 1300- 1700 brs, 3 = 1800-2200 hrs. 
Drift sessions after July 14: 1 = 0800-1000 hrs, 3 = 1600-1800 hrs. 
Blanks indicate beach seine sets were conducted. 

Beach seine catches are in parentheses. A11 other catches are from drift gillnets. 



Table 6. Final daily and cumulative escapement estimates by species, Nushagak River sonar project, 1997. 
- 

Swkey8 Chinook Chwn Pink Coho Total 

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

81D9 395 395 111 111 88 88 0 0 0 0 574 574 
811 0 440 835 160 271 74 $42 0 0 0 0 674 1,248 
811 1 319 1,154 62 333 45 187 0 0 0 0 426 1,674 
6/12 278 1,432 57 390 39 226 0 0 0 0 374 2,048 
6/13 536 1,948 74 464 74 300 0 0 0 0 664 2,712 
6/14 521 2,469 1 37 601 88 388 0 0 0 0 746 3,458 
6/15 589 3,058 2,034 2,635 41 2 800 0 0 0 0 3,035 6,493 
8/16 1,384 4,442 5,023 7,658 1,034 1,834 0 0 0 0 7,441 13,934 
6/17 1,300 5,742 2,140 9,796 587 2,421 0 0 0 0 4,027 17,981 
6Il8 910 8,652 1,73!5 11,533 426 2,847 0 0 0 0 3,071 21,032 
6fl 9 1,866 8.518 1,893 13.426 609 3,458 0 0 0 0 4,368 25,400 
8/20 f ,962 10,480 2,367 15,793 713 4,169 0 0 0 0 5,042 30,442 
Wl 1,001 11,461 520 16,313 222 4,391 0 0 0 0 1,743 32.185 
6/22 2,631 14,1?2 709 17,022 597 4,488 0 0 0 0 3,937 36,122 
6/23 2,645 16,757 565 17,587 501 5,489 0 0 0 0 3,711 39,833 

u 6/24 3,759 20,518 490 18,077 5,997 0 0 0 0 4,757 44,590 
.P 6/25 7,204 27,720 1,633 19,710 1,401 7,398 0 0 0 0 10.238 54,828 

6/26 16,843 44,363 3,545 23,2!% 3,059 10,457 0 0 0 0 23,247 78,075 
6/27 16,883 61,246 1,604 24,858 2,331 12,838 0 0 0 0 20,868 98,W 
6t28 8,316 69,562 770 25.629 1,335 14,173 0 0 0 0 10,421 109,364 
6/29 10,127 79.689 615 26,244 1,254 15,427 0 0 0 0 11.998 121,360 
6/30 1 3,695 93,384 1,091 27,335 4.876 20,303 0 0 0 0 19,662 141,022 
7bi 25,312 1 18,696 1.732 29.087 10,755 31,058 0 0 0 0 37,799 178,821 
7l[M 24,776 143,472 1,642 30,709 8,532 39,590 125 125 0 0 35,075 213,896 
7/03 13,902 167.374 1.230 31,939 3,064 42,654 0 1 25 0 0 18,196 232,092 
7/04 17,175 174,649 630 32,569 1,249 43,903 0 125 0 0 19,054 251,146 
7105 6,006 180,555 258 32,827 413 44,316 0 1 25 0 0 6,677 257,823 
7/06 14,090 194,645 384 33,191 1,084 45,400 0 125 0 0 15,538 273,361 
7m7 14,301 208,946 387 33,578 642 46,042 0 125 0 0 15,330 288,691 
7/08 12,874 221,820 285 33,863 20'1 46,243 0 1 25 0 0 13,360 302,0!51 
7/09 14,221 236,041 630 34,493 1,336 47,579 0 125 0 0 16,187 318.238 
711 0 12,039 248,080 526 35,019 665 48,244 0 125 0 0 13,230 331,468 
711 1 6,I 61 254,241 226 3!5,245 308 48,552 0 1 25 0 0 6,695 338,163 

-Continued- 



Table 6. (p 2 of 3) 

Sackeye Chinook Chum Pink Coho Totel 

Date DaUy Cum. D~IIY Cum. Daily Cum. Daily Cum. Dally Cum. Daib Cum. 

711 2 20,575 274,816 462 35,707 1,207 49,759 0 125 42 42 22,286 360.449 
711 3 26,312 301,128 921 36,628 3,580 53,339 0 125 52 94 30,865 391,314 
711 4 15,542 31 6.670 1,099 37,727 2,042 55.381 0 125 420 514 19,103 410,417 
7/15 9,620 326,290 629 38,356 1,204 56,585 0 125 269 783 1 1,722 422.1 39 
7/18 4,630 330,920 260 38,616 611 57,196 0 $25 1 59 942 5,660 427.799 
7/17 9,264 340,184 608 39,222 1,321 58,517 0 125 317 1,259 11,508 439,307 
7/18 6,472 346,856 413 39,635 748 59,265 0 125 282 1,541 7,915 447,222 
711 9 4 , W  350,741 197 39,632 376 59,841 0 125 212 1,753 4,870 452.092 
7/20 2,419 353,160 126 39,958 228 59.869 0 1 25 117 1,870 2,890 454,982 
7121 2.51 5 355,675 124 40.082 230 60,099 0 125 125 1,995 2,994 457.976 
7/22 2,303 357,978 98 40,180 179 60,278 0 1 25 115 2,110 2,695 460,671 
7/23 4,245 362.223 148 40,328 330 60,808 0 125 210 2,320 4,933 465.604 
7/24 3 , W  365,307 135 40,463 291 60,899 0 1 25 150 2,470 3,660 469,264 
7/25 1,861 367,168 56 40,519 140 61,039 0 1 25 87 2,557 2,144 471.408 
7/26 1.895 369,063 67 40,586 156 61,195 0 1 25 96 2,653 2,214 473.622 

W 7l27 1.157 370,220 31 40,617 76 61,271 0 125 49 2,702 1,313 474.935 
VI 7128 1,340 371,580 46 40,663 95 61,366 0 125 72 2,774 1,553 476.488 

7R9 1,126 372,686 42 40.705 90 61,456 0 t25 58 2,832 1,316 477,804 
7/30 4 372,690 0 40.705 0 61.458 0 325 818 3,650 822 478,626 
7/31 6 372,696 0 40,705 0 61,458 0 325 869 4,519 875 479,601 
8101 5 372,701 0 40,705 0 61,456 0 1 25 673 5,192 678 480,179 
8/M 4 372.705 0 40,705 0 61,456 0 325 769 5,961 773 480,952 
8/03 10 372.715 0 40,705 0 61.456 0 125 1,100 7,061 1,110 482,082 
8KM 8 372.723 0 40,705 0 61,458 0 125 1,844 8.905 1,852 483,914 
8/05 4 372,727 0 40,705 0 61.456 0 125 955 9,860 959 404,873 
8B$ 5 372,732 0 40,705 0 61,456 0 t25 683 10,543 688 485,561 
8107 5 372,737 0 40,705 0 61,456 0 125 645 11,188 650 486.211 

6 372,743 0 40,705 0 61,456 0 1 25 752 11,940 758 486,969 
8/09 9 372,752 0 40,705 0 61,456 0 125 943 12,883 952 487.921 
8110 25 372,777 0 40,705 0 61,456 0 1 25 3,185 16,068 3,210 491,131 
811 1 30 372,807 0 40,705 0 61,456 0 125 3,192 19,260 3,222 494,353 
811 2 20 372,827 0 40,705 0 61.456 0 1 25 6,408 25,668 6,428 500.781 
811 3 19 372,845 0 40,705 0 81,450 0 1 25 3,067 28,735 3,086 503,867 



Table 6. (p 3 of 3) 

Sockeye Chinook Chum Pink Coho Totat 

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

8/14 20 372,866 0 40.705 0 81,456 0 1 25 2,100 30,835 2.120 505,987 
8/15 9 372,875 0 40,705 0 61,456 0 1 25 1,220 32,055 1,229 507,Zt 6 
8/16 4 372,879 0 40,705 0 61.456 0 1 25 528 32,563 532 507,748 
811 7 6 372,885 0 40,705 0 61,456 0 1 25 1,030 33,813 1,036 508.784 
811 8 4 372,889 0 40,705 0 61,456 0 1 25 709 34,322 713 509,497 
8/19 5 372,894 0 40,705 0 61,456 0 1 25 1,029 35,351 1,034 510,531 
8/20 7 372,901 0 40,705 0 61,456 0 1 25 1,061 36,412 1,06E 51 1,599 
8/21 10 372,91 f 0 40,705 0 61,456 0 1 25 1,422 37,834 1,432 513,031 
8/22 33 372,944 0 40,705 0 81.456 0 125 2,460 40,294 2,493 51 5,524 
8/23 14 372,958 0 40,705 0 61,456 0 125 1,402 41,696 1,416 516,940 
8124 7 372.965 0 40,705 0 61.458 0 125 895 42,591 902 517,842 
8/25 9 372,974 0 40.705 0 61,458 0 125 778 43,369 787 518,629 
8/26 5 372,979 0 40,705 0 61,456 0 125 587 43,956 592 519,221 
8/27 3 372,982 0 40,705 0 61,456 0 125 755 44,711 758 519.979 
8128 5 372,987 0 40,705 0 61,456 0 125 632 45,343 637 520,616 

b~ 8129 4 372,993 0 40,705 0 61,456 0 125 500 45,843 504 521.120 
0\ 8130 6 372,997 0 40,705 0 61,4!56 0 125 763 46,806 769 521.889 

8/31 24 373,021 0 40,705 0 61,458 0 1 25 1,170 47.776 1,194 523,083 
W01 14 373,035 0 (10,705 0 61,456 0 1 25 967 48,743 981 524,084 
9/02 0 373,035 0 40,705 0 61,458 0 1 25 649 49,392 649 524.713 
9/03 0 373,035 0 40,705 0 61,456 0 1 25 800 50,192 800 52S,513 
9/04 0 373,035 0 40,705 0 61,456 0 1 25 781 50.973 781 526,294 
9/05 0 373,03!i 0 40,705 0 61.456 0 125 704 51,677 704 526,998 
9/06 0 373,035 0 40,705 0 61,456 0 1 25 734 52,411 734 527,732 
9/07 0 373,035 0 40,705 0 61.458 0 1 s  754 53,165 754 528,486 
9/OB 0 373,035 0 40,705 0 61,458 0 1 25 795 53,960 795 529,281 
9109 0 373,035 0 40.705 0 61,456 0 1 25 705 54,665 705 529,986 
911 0 0 373,035 0 40,705 0 61,458 0 1 25 678 55,343 678 530,664 
9/11 0 373,035 0 40,705 0 61,456 0 1 25 659 56,002 659 531,323 
911 2 0 373,035 0 40,705 0 61,456 0 1 25 608 56,610 608 531,931 
911 3 0 373,035 0 40,705 0 61,456 0 1 25 488 57,096 486 532.417 

Total 373,035 40,705 61.456 125 57,096 532,417 a 

' An additional 349 whheflsh and 248 Arctic char were estimated passing the sonar site In 1997. 





Table 7. (p 2 of 2) 

Averaga 
Y w  PfopOmOm* 

g wto 
wt 1 

- 

OBPDi 14 
Tdal 1,136,445 Bt3,687 537,686 177,141 883,182 322.326 8@2,328 38Ll8O34 483,200 613,421 680,368 492,522 885.108 715.089 Ci09,326 281,W m.851 373*035 

'Average proportioms for 19BO - 1997. June 4 rhrougb August 10. 



Table 8. Age, sex, and size composition of sockeye salmon escapement. Nusbgak River sonar projact, 1997. 

Age 
1.f 0.3 1.2 0.4 1.3 2.2 1.4 2.3 2.4 Total 

Sample Perlocl: 9 June - 2 July 

Mates 
Percent 
Sample Size 
Mean Length 
Std Error 
Sample Slze 

Females 
Percent 
Sample Slze 
Mean Length 
Std. Error 
Sample Size 

80th Sexes 
Percent 
Sample Size 
Mean Length 
Std. Error 
Sample Sira 

Sample P~rlod: 3 - 12 July 

Males 
Percent 
Sample Size 
Mean Length 
Std. Ermr 
Sample Slze 

Females 
Percent 
Sample size 
Mean Length 
Std, Error 
Sample Ske 

Both Sexes 2,858 12,849 96,385 714 16,775 1,071 714 131,344 
P-t 2.17 9.78 73.37 0.54 12.77 0.82 0.54 100 
Sample Site 8 36 270 2 47 3 2 368 
Mean Length 548 487 566 516 588 571 615 56 1 
a d .  Error 14 7 2 3 6 1 
Sample Site 8 38 268 2 47 3 2 366 



Table 8. @age 2 of 2) 

1.1 0.3 1 2  0.4 1.3 2.2 1.4 2.3 2.4 Total 

Sample Perlod. 13 July - 1 September 

Mdes 
Percent 
Sample Slze 
Mean Length 
Std. Emr 
Sample Slze 

Females 
Percent 
Sample Sixe 
Mean Length 
Std. E m  
Sample Size 

Both sexes 
Percent 
Sample Size 
Mean tenglh 
Std. Error 
Sample Size 

Meles 3Q6 
Percent 0.1 1 
Sample Site 1 
Mean Lengttl 440 
Std. Error 
Sample Slze 1 

Females 
Percent 
Sample Sire 
Mean Length 
Std. Enw 
mpte &B 

aom Sexes 396 
P e m t  0.1 1 
Sample Slze 1 
Mean Length 440 
Std. E r n  
Sample Size f 



Table 9. Chinook salmon escapement estimates and average escapcmcnt proportions by date. Nusbagalc River. 19861997. 

Year Proportio~' 

Date 1880 1981 1882 1983 1985 1988 1987 1988 1989 1990 lBgl I992 1993 1994 1995 1998 1997 Daily Cum. 
wo4 443 
06/05 106 585 
06/06 1 45 2 63 164 1,116 0.21 0.21 
ow07 9 153 115 4 64 118 3.486 0.52 0.72 
OBRW 6 158 165 3 136 119 2 , m  40 0.35 1.08 
08109 11 1.676 336 14 988 121 124 846 374 172 962 111 0.58 1.66 
06/10 51 1,441 916 19 151 159 105 700 351 161 1,242 160 0.66 2.32 
08/11 118 44 41 640 873 9 1W 139 110 854 375 125 690 62 0.41 2.73 
OW1 2 1.128 156 9 82 760 186 23 94 164 140 767 413 125 765 57 0.39 3.12 
08/13 2,124 212 112 318 446 205 25 241 138 1.567 484 240 193 1,242 74 0.63 3.75 
06/14 1 ,Sl  281 131 148 297 507 143 23 166 120 1,138 442 126 409 995 137 0.53 42EI 
06/15 1.500 589 204 33 101 657 1,875 25 2,460 1,214 715 215 86 3,896 663 2,034 1.43 5.71 
OW1 6 2,660 557 139 24 148 366 5,078 24 1,953 4,751 1.177 3,490 6 . ~ 7  2,029 390 ~,OXI 2.92 8 .a  
OW17 909 1.432 132 14 43 2,098 1,359 138 844 2,332 2,841 4,805 13,555 1,329 2,129 2,140 2.71 1134 
06/18 584 1,583 143 20 72 2.443 874 188 712 2,008 3,607 2,170 2.687 1,143 8,621 1,735 2.58 13.93 
08/19 MS 1,123 136 371 424 t.407 570 64 788 1.201 852 1.284 4,565 1,444 4.947 1.893 1.80 15.83 
06'20 14 790 368 2,627 789 883 1,084 109 542 923 967 1,014 2,807 1,291 2,751 2,367 1.73 17.56 
08121 56 7,836 570 3.8811 525 676 613 450 1,374 1,186 1,765 588 1,475 1,190 2,807 520 1.85 19.41 
06/22 3,975 2,056 5,746 3,180 1,755 521 724 449 1,746 10.709 1,888 1.388 433 7,989 636 2.831 709 3.44 22.85 
06123 5,377 3.556 6,791 1,553 3,557 188 611 781 2,712 4.692 4,199 895 10.830 5,402 976 1,331 5B5 3.80 26.46 

2 OW24 1,463 7,600 17,239 6,124 BBB 274 14.082 1,27279 5.876 1,729 19,352 959 8.307 3,233 1.701 1,399 490 5.50 31.95 
06P25 2,040 11.472 4.179 2,715 a 516 t0,196 6,334 2,561 890 10,207 1,047 3,964 3,377 12,525 3,282 1,g33 5.28 37.24 
06/26 3,707 7.049 2,112 4,388 645 643 2.340 4.292 5,973 285 7,721 8,043 3,282 4,082 16,726 1,778 3,545 5.49 42.73 
Ow27 4.623 5,592 1.667 4,828 1.761 999 1,298 2,481 1,257 313 3,502 4,726 5.403 1,861 6,242 1,010 t.604 3.44 46.17 
06t2a 3,661 1,825 1.567 11.618 1,716 750 2,215 1,980 838 264 4,555 4,428 6,410 1.315 3,175 1,411 770 3.28 49.45 
08/29 1,524 3.140 3.134 5,649 604 405 5,444 2,486 2,167 332 10,129 5,354 2,879 1,W5 2,630 225 615 3.t1 52.57 
06/30 1,553 3.909 5,224 8,468 907 443 2,179 1,007 1,521 283 5,290 7,036 3,499 957 3,195 297 1,091 2.88 55.56 
07/01 1,875 2,432 5,746 5.742 9.184 128 7.369 536 395 1,428 1,884 5,534 4.7W1 974 3,110 325 1-73? 3.47 59.04 
07/02 4,668 21.917 5.746 5,558 15,016 181 1,612 700 417 5,317 1,081 1.704 2.845 4,378 1,888 : 1,222 t.642 4.70 63.73 
07R?3 2,7W 14,789 5,224 2,880 6,527 187 3,448 1,612 6 2,350 1,326 1,M7 3.370 3,319 2,117 618 1,230 3.28 67.02 
07/04 2,777 10,517 1,045 4.866 4,291 82 1,581 3,519 1,386 1,857 2.517 2,254 2,807 2,016 1,281 371 630 2.84 69.86 
07105 2,850 5,773 4.179 4,876 4,074 702 781 3,339 2.614 724 1,431 2,563 1,772 2,319 039 294 258 2.61 72.47 
07/06 2,252 3,400 4,179 1,769 5,850 1,249 399 626 2812 1,171 1,316 3,300 1,573 2,153 762 195 364 2.22 74.69 
07m7 2,062 2,214 3,657 1,342 4,023 2256 565 684 3,Wl 2,579 664 1,683 1,228 1.750 1,845 401 387 2.28 76.95 
07108 602 1,028 1,567 1,482 3,217 1.990 1,922 7 M  2,817 10,211 518 1,482 1,530 1,463 3,337 719 285 2.71 79.66 
07/09 285 1.720 2,090 1,168 2,752 2,192 1,508 0 1,104 2,301 379 1,538 1,054 1,519 1,869 513 630 1.67 81.33 
071 10 784 1,880 3,134 981 2,886 1,043 235 0 1,905 1,636 398 1.243 1,037 3,061 1,096 547 526 1.64 82.90 
0711 1 1.284 1,880 1,567 2,351 2,192 1,111 462 0 1,059 433 791 2,568 739 1,496 1.444 563 226 1.38 84-36 
07112 917 2,049 2,612 2,347 1,222 3,091 a 1  2,663 6,996 643 1,397 2.774 683 1,026 962 430 462 2.47 88.83 
07/13 In10 1.103 2,090 1,794 BZg f,247 502 509 2,408 619 390 1.823 555 932 516 477 921 1.33 B8.16 
0711 4 1.108 959 2.090 2,345 1.880 1,447 407 724 1,591 447 468 1,074 627 784 261 325 1.099 1.33 89.48 
0711 5 1 

-Continued- 
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Table 10. Age and size composition of chinook salmon escapement, 
Nushagak River sonar project, 1997. 

Age Group 
I .l 1.2 1.3 1 -4 1.5 Total 

Sample Period: June 9 - July 29 

Both Sexes 362 15,377 11,940 12,845 181 40,705 
Percent 0.89 37.78 29.33 31.56- 0.44 1 00 
Sample Size 2 85 66 7 1 1 225 
Mean Length 358 584 755 872 803 724 
Std. Error 10 7 10 7 4 
Sample Size 2 85 66 71 1 225 



Table 1 1. Total adjusted chinook salmon CPUE by drift stratum using 20.6-cm mesh gillnet, Nushagak River 
sonar project, July 1-1 1,1997. 

-. - - - 

Drift Stratum Numbers 
-- - -- 

Left Bank Right Bank 
Left Bank Outside Outside Right Bank 

Within Sonar Range Sonar Range Sonar Range Within Sonar Range 

Approximate Stratum Width (m) 25 20 25 25 20 25 

Number of Drifts 64 64 66 66 64 51 

Number of Chinook Salmon Caught 4 43 22 10 4 0 

Adjusted CPUE 40.0 104.2 269.3 124.8 31.8 0.0 

Percent of Total Adiusted CPUE 7.0 18.3 47.2 21 -9 5.6 0.0 

Percent of Adjusted CPUE Within Sonar Range (Strata 1-4) = 30.9 
Percent of Adjusted CPUE Outside Sonar Range (Strata 5 & 9) = 69.1 

t 

a f = Left bank inshore 
2 = Left bank offshore 
3 = Right bank inshore 
4 = Right bank offshore 
5 = Left bank far-offshore 
9 = Right bank far-offshore 





Table 12. (p 2 of 2) 

Average 
rear m 

Date 1980 1981 1982 1983 1884 1W6 1987 1988 1909 19W I991 1992 1993 1994 1995 1998 1997 M b  Cum. 
07/17 14.521 3,895 1,491 1,217 4.896 2,933 509 758 5,902 812 4.559 1,225 3.409 5.197 523 242 1,321 1.26 80.75 

oaf25 0 0 0 0 1 0 0 0 
Total 331,678 143,324 230,141 108,270 382,369 214,481 168,276 147,433 186,418 377.512 329,793 287,281 3112,858 217,230 378,928 212,612 225,029 51.456 

a Average projxdons fw I9y - 1997. June 4 h u &  August 10. 
" - 

% 



Table 13. Age, sex, and size composition of chum 
salmon escapement, Nushagak River 
sonar project, 1997. 

Age Group 
0.3 0.4 Tatal 

Sample Period: 9 June - 29 July 

Males 15,886 15,469 _ 31,355 
Percent 25.85 25.1 7 51.02 
Sample Size 38 37 75 
Mean Length 590 61 9 604 
Std. Error 4 6 4 
Sample Size 38 37 75 

Females 15,887 14,214 30,101 
Percent 25.85 23.13 48.98 
Sample Sire 38 34 72 
Mean Length 541 563 552 
Std. Error 4 5 3 
Sample Size 38 33 71 

Both Sexes 31,773 29,683 61,456 
Percent 51.7 48.3 100 
Sample Size 76 71 147 
Mean Length 566 592 579 
Std. Error 3 4 2 
Sample Size 76 70 146 



Table 14. Pink salmon escapement estimates and average escapement proportions by date, 
Nushagak River, 1980-1996. 

Average 
Year propoflion' 

Date 1980 1982 1984 1986 1988 1990 * 1994 1996 Daily Cum. 



Table 14. (p 2 of 2) 
Average 

Year proportiona 

Date 1 980 1982 1984 1986 1988 1090 1994 1996 Daily Cum. 

06/14 9,403 124 3,491 1,257 ' 150 1,827 0.23 99.64 
08/15 1 1,026 43 1,957 555 100 681 0.16 99.80 
OW1 6 3,498 24 1,636 1 78 106 737 0.09 99.89 
0811 7 3,308 20 2,762 405 95 383 0.11 t00.00 
Oaf1 8 1,702 t,432 580 85 530 
08/19 1,809 706 232 - 360 555 
08/20 3,202 438 442 258 309 
08/21 2,731 718 353 441 1 55 
08/22 2,694 392 297 453 175 
08/23 2.340 216 1,137 251 163 
08/24 482 587 114 213 
08/25 2,217 462 12 251 
08/26 802 804 
08/27 289 358 
08/28 1 48 206 
08/29 119 
08/30 0 
08/31 0 
0910 1 0 
09/02 0 
09/03 0 
09/04 0 
09/05 0 
09/06 0 
09/07 0 
09/08 0 
09/09 0 
0911 0 0 
0911 1 0 
0911 2 0 

Total 552,478 1,424,731 1,904,894 72,187 494,610 801,725 191 ,T72 821,312 
a Average proportions for 1980 - 1996, July 1 through August 17. 



Table IS. Coho salmon escapement estimates and average escapement proportions 6y date, Nushagak River, 1982-1997. 
Average 

Date 
06/29 

Yew 

1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1993 1994 1995 1996 1997 

0 0 0 0 0 0 0 0 0 25 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 17 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 43 0 0 0 0 0 
o o o o o o o o o 29 o o o o a 
0 0 0 0 0 0 0 0 0 24 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 63 0 0 0 0 0 
0 336 0 0 0 0 0 0 0 39 0 0 0 0 0 
o 122 o o o o o o o 12 o o o o o 
0 93 0 0 0 0 0 0 0 8 0 0 0 80 0 
0 102 0 0 0 0 0 0 0 9 0 0 347 135 0 
o 81 o o o o o o o 5 o a o 128 o 
0 68 0 0 0 0 0 0 0 3 0 426 378 157 0 
0 71 0 0 0 0 0 0 0 5 0 125 585 558 0 
0 71 0 0 0 0 0 0 0 6 0 112 244 419 42 
0 54 0 0 0 0 0 0 0 175 0 96 99 387 52 
0 71 0 0 0 0 0 0 0 265 0 155 67 271 420 
0 74 0 0 0 0 0 246 0 193 0 81 57 292 269 
0 0 0 0 708 0 0 172 0 329 o 703 n 208 159 

1,354 0 0 0 0 0 0 250 0 556 0 I42 64 176 317 
1,354 0 532 0 0 0 0 374 0 642 0 566 35 553 282 
1,354 o 786 in o o o 133 25 651 0 546 31 1,016 212 
1,354 0 671 73 0 t77 0 670 SO 333 0 458 31 440 117 
1,354 406 3.381 131 0 320 0 551 51 193 0 358 22 318 125 
2,706 420 2.565 106 0 163 0 322 114 246 0 485 35 890 115 
4.062 489 186 101 575 W 810 287 127 196 0 539 22 735 210 
10,833 515 552 33 748 118 1.166 0 131 43 0 493 49 1,004 150 
5,416 637 508 575 416 88 1,874 0 432 591 0 1.212 1,715 2,589 87 
6,771 597 429 367 234 97 1,059 0 4S4 620 1,427 1,843 1,225 2,885 06 
8,387 592 820 269 386 82 976 0 508 645 1,127 1,970 554 7,481 49 
9,479 633 515 106 184 58 808 0 701 2,199 752 1.996 581 20,959 72 
8,125 644 l,lt5 19 480 44 632 1,263 960 8.518 902 973 1377 21,802 58 
5,416 413 1,672 15 453 52 1,326 2.362 991 3.858 1,006 466 1,750 39,448 818 
4,062 0 663 20 226 31 2,464 6.066 621 1.402 527 1,235 1.31 1 12,642 889 
2,708 0 632 17 914 33 1,574 1,886 2.574 1.392 864 2,874 652 4.614 673 
6,771 0 728 15 1,426 30 5,174 m9 3,238 2,883 982 1,143 1,332 8,608 769 
3,300 0 478 18 8,951 24 8,513 269 1,033 1.3t6 611 906 832 2.311 1.100 
2.200 0 1,032 59 7,144 1,529 9,168 175 3.068 1.066 1,163 813 716 8.379 1.844 

Daily Cum. 
0.01 0.01 
0.00 0.01 
0.01 0.02 
0.01 0.03 
0.01 0.03 
0.01 0.05 
0.01 0.08 
0.00 0.06 
0.01 0.08 
0.08 0.14 
0.01 0.15 
0.13 0.28 
0.16 0.44 
0.09 0.53 
0.10 0.03 
0.17 0.81 
0.15 0.96 
0.16 1.11 
0.25 1.36 
0.37 1.73 
0.39 2.12 
0.30 2.42 
0.42 2.04 
0.40 3.24 
0,30 3.54 . 0.28 3.82 
1.00 4.82 
1.24 6.06 
1.28 7.34 
2.20 9.54 
3.96 13.50 
4.11 17.61 
2.52 20.13 
1.81 21.94 
2.50 24.44 
1.72 26.17 
2.36 28.53 

-. 
08/06 5.416 11948 7,126 5,979 1.804 6,479 6.033 208 7,695 j,369 712 2,009 6,208 9;410 683 4.53 37.36 

- Continued- 
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Table 16. Age, sex, and size composition of coho 
salmon escapement, Nushagak River 
sonar project, 1997. 

Age Group 
1.1 2.1 3. t Total 

Sample Period: 12 July - 13 September 

Males 2,064 35,771 1,032- 38,867 
Percent 3.61 62.65 1.81 68.07 
Sample Size 6 104 3 113 
Mean Length 571 583 563 582 
Std. Ermr 21 5 24 5 
Sample Size 6 1 04 3 113 

Females 688 16,853 688 18,229 
Percent 1.2 29.52 1.2 31.93 
Sample Size 2 49 2 53 
Mean Length 581 586 576 585 
Std. Error 18 5 57 5 
Sample Size 2 49 2 53 

Both Sexes 2,752 52,624 t,720 57,096 
Percent 4.82 92.17 3.01 i00.00 
Sample Size 8 153 5 166 
Mean Length 573 584 ti68 583 
Std. Error 16 4 27 3 
Sample Size 8 1 53 5 166 



Table 17. TotaI adjusted coho salmon CPUE by drift stratum using 13.0-cm mesh gillnet, Nushagak River 
sonar project, July 3 1 - September 10, 1997. 

Lefl Bank Middle of River Right Bank 
Whin Sonar Range Outside Sonar Range Within Sonar Rmge 

Number of Drifts 198 1 98 168 160 168 la 160 198 leg 

Number of Coho Sdmn Caught 7 19 14 32 4 14 22 43 10 

Adjusted CPUE 81.8 197.0 283.9 649.4 76.5 297.5 386.9 376.0 109.6 

Percent of Total Adjusted CPUE 3.3 8.0 11.5 26.4 3.1 12.1 15.7 15.3 4.5 

Percent of Adjusted CPUE Within Sonar Range (Strata 14 )  = 31.1 
Percent of Adjusted CPUE Outside Sonar Range (Strata 5-9) = 68.9 

a 1 = Left bank inshore 
2 = Left bank offshore 
3 = Right bank inshorc 
4 = Right bank offshore 
5-9 = Far-offshore starta s w i n g  with SVatwm 5 on left side of river and ending with Stratum 9 on right side of river 



Table 18. Coho salmon mean escapement timing, variance, and standard deviation 
based on escapement estimates through August 25, Nushagak River sonar 
project, 1982- 1997. 

Mean Escapement Timing 
Julian Calendar Variance +/- 2 SD 

Year Dates Dates (Ju tian Dates) (Calendar Dates) 

1 982 21 9 8/07 68.29 7/20 8/22 
1983 21 8 8/06 66.67' 711 9 8/21 
1984 227 8/15 88.16 7/26 9/01 
1985 222 8/10 18.05 7/31 811 7 
1986 217 8/05 33.77 7/23 8/16 
1 987 21 8 0IM 21.15 7/26 8/14 
1988 220 8/08 31.44 7/26 8/18 
1989 221 8/09 40.28 7/26 8/20 
1990 223 811 1 30.42 7/30 8/21 
1991 21 3 8/01 63.48 7/15 8/16 
1993 224 8/12 68.98 7/24 8/27 
1994 220 8/00 63.66 7/21 8/22 
1995 21 8 8/06 85.43 7/17 8/23 
1996 21 3 8/01 36.91 7/18 8/12 
1997 223 8/11 77.98 7/23 8/27 



FIGURES 



B R / S T O L  B A Y  

Figure 1. Bristol Bay area showing the location of the Nushagak River-sonar site. 



Right bank 
sonar s l  t e  

I L e f t  bank - 298 m 
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Offshore: 18.6 - 19.8 m // Tr i  pod pl  acement 
and minimum and 
maximum count I ng 
ranges 

Figure 2. Detailed right bank sonar placement, relationship to left bank sonar, and bottom profile of Nushagak 
River at right bank sonar site, 1997. 
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Figure 5. Annual Nushagak River discharge by month, June - September, 1978-1997. 
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Right Bank Offshore 

Figure 6. Number of sonar counts by sector for the right bank inshore and offshore 
counters, Nushagak River sonar project, June 9 - July 29. 2997. 



Left Bank Inshore 

Left Bank Offshore 

Figure 7. Number of sonar counts by sector for the left bank inshore and offshore 
counters, Nushagak River sonar project, June 9 - July 29.1997. 
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Figure 8. Number of sonar counts by sector for the right bank inshore and offshore 
counters, Nushagak River sonar project, July 30 - September 13, 1997. 
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Figure 9. Number of sonar counts by sector for the left baak inshore and offshore 
counters, Nushagak River sonar project, July 30 - September 13, 1997. 
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Figure 1 1.  Proportion of sonar counts by hour for the right and left banks inshore and offshore counters, Nushagak River 
sonar project, July 30 - September 13, 1997. 



Figure 12. Average escapement timing of sockeye salmon into Nushagak River, June 4 
through August 10,1980 - 1997. 



Figure 13. Average escapement timing of chinook salmon into Nushagak River, June 5 
through August 10,1986 - 1997. 
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Figure 15. Average escapement timing of coho salmon into Nushagak River, July 1 
through September 13,1984 - 1985 and 1988 - 1997. 
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Appendix A. 1. Report periods for pooling escapement 
sampling data for the estimation of 
specim composition, Nushag& River 
sonar project, 1997. 

Counting Range 

Left Left Right Right 
Date(s) inshore Offshore Inshore Offshore 

" 
6/09-6121 1 1 1 1 
6/224&6 I 2 1 1 
6/27-#29 2 2 I 2 

6/30 2 3 2 2 
7/01 3 3 3 3 
7/02 3 3 4 3 
7m3 3 3 5 3 

7/04-7106 4 4 5 4 
7/07 5 4 6 4 
7/08 5 4 7 5 
7/09 5 5 8 5 
711 0 5 5 9 5 
7/11 6 5 9 5 
7/12 6 5 9 6 
711 3 7 5 10 6 

711 4-711 7 8 5 11 6 
711 6-7/29 6 5 11 7 
7/30-9/13 9 6 12 8 



Appeadix B.1. Climatoiogiicaf obmvarions, NwhagaL River ronar project, 1997. 

Wind D i m  & Air Water 
Vdodty TemperaQIm Tempemre Water Vebcitv 
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glOB 
9/09 
911 0 
Ull 
9/12 
6113 

calm 
WO-5 
cairn 

E 510 
E 510 
calm 
calm 

N 10-15 
calm 

E 5-10 
NE 5-10 
N 5  

SW 5-10 
SW 0-5 

calm 
calm 
No4 
calm 
calm 

SE 5-1 0 
s 5-10 
So-5 
d m  
calm 
d m  
calm 
d m  
calm 
E 5  

SE 5-10 
calm 
calm 
calm 
E 0-5 
calm 
E 5 

NE 5-10 
NE 0-5 
N 6 5  
calm 
calm 
calm 
calm 
calm 

S 10-15 
SE 15-20 

S 0-5 
E 10.15 

a m  
a m  
calm 

NE 10-15 
NE 5 
NE 5 
calm 
calm 
N5 

d m  
NE Oa 
d m  
d m  
S 5  
5 5  

S 15-20 
S 5-1 0 
calm 
calm 
d m  
S 0.5 
calm 
S 0-5 

SE 10-15 
SE 10-15 

calm 
calm 
d m  

SSE 0-5 
WO-5 
d m  

NE 15-N 
NE 0-5 
calm 
calm 

NE 0.5 
cafm 
sO-5 
calm 

a f = clouds covering less than f /lo of sky 
2=notmonthILi  
3 = more than 112 
4 = completely 
5 = fog or thick haze 

14.0 18.0 17.0 16.0 
15.0 17.0 16.0 16.5 
14.0 19.0 15.5 tB.0 
15.0 175 16.0 17.0 
14.0 16.0 16.5 17.0 
9.0 17.5 17.0 18.0 
6.0 19.5 17.0 18.5 

13.0 15.5 17.0 16.0 
9.0 14.0 76.0 14.0 

12.0 12.0 15.5 
11.5 13.0 14.0 
12.0 13.0 14.0 13.0 
17.5 12.t 14.0 13.0 
12.0 14.0 
10.3 14.0 14.0 13.0 
14.5 16.5 15.0 16.0 
10.5 18.0 14.0 15.5 
12.0 13.5 14.0 15.0 
11.0 14.0 14.0 
12.0 13.0 14.5 14.0 
13.0 11.0 14.0 14.0 
11.0 12.0 13.5 14.0 
12.0 12.5 13.0 14.5 
7.0 14.5 11 .O 16.0 

i t a  9.0 14.0 15.0 
5.0 11.0 13.5 14.0 
7.0 10.0 13.0 13.0 
2.5 14.0 12.0 12.5 

12.0 15.0 125 12.5 
13.0 11.0 12.0 12.0 
8.5 10.0 12.0 12.0 

10.0 9.0 12.0 14.0 
-2.0 12.0 12.0 13.0 
6.0 12.0 12.5 13.0 
8.0 10.0 12.0 11.0 

10.0 12.0 12.5 13.0 
11.0 1 0  12.5 13.0 
10.0 12.0 12.0 12.0 
10.0 11.0 12.0 13.5 
0.0 125 12.5 13.0 
4.0 135 12.0 14.0 
8.0 13.0 12.0 13.5 
0.0 f 3.5 13.0 
4.0 11.5 b 

1.3 
0.0 
0.5 
0.0 
6.6 
1.1 
0.0 
6.4 
17.0 
17.3 
19.8 
3.6 
1 5 
4.2 
4.2 
1 -0 
0.0 
0.0 
0.0 
10.2 
3.0 
0.0 
0.0 
0.0 
14.7 
0.0 
0.0 
0.0 
1.5 
b 

1 .o 
1.3 
0.0 

Tmce 
Trace 
3.8 
4.6 
15.2 
20.6 
3.0 
0.0 
0.0 
0.0 
0.0 

# brown 
R brown 
Itbrown 
tt brow 
ll brown 
Itbrown 
ll brown 
# brown 
lt brarm 
ltbnw 
lt brown 
brown 
brow 
brom 
brown 

Itbrown 
lt brown 
k brown 
k brown 
It brown 
lt b~ 
# b r m  
lt brown 
It bmrm 
l brorm 
ltbtown 
It brrmrn 

clear 
ltbnnrm 
ltbrown 
It brown 
lt brown 
lt brown 
k brown 
It brown 
n brown 
R brown 
ltbrwm 
b m  
bnrwn 
brawn 
brwvn 
brawn 
brown 

No &sewation made. 

Precipitation less than 0.5 mm 



Appendix C.1. Sonar counts by date and sector, right bank inshore strata, Nushagak River sonar project, 1997. 

Sector 

Date 1 2 3 4 5 6 7 8 0 10 11 Daily Cumulative 
l2 T M  T W  

6m9 8 7 10 5 4 1 3 0 1 4 4 5 52 52 
6/10 99 38 23 28 11 7 3 7 4 2 10 11 181 233 
611 1 21 17 20 17 6 4 9 20 3 3 7 17 144 377 
811 2 37 19 16 7 5 7 5 8 2 6 1 19 1 32 509 
811 3 31 21 38 13 2 3 1 4 1 2 2 6 124 633 
6/14 26 25 38 27 4 3 1 2 1 1 1 7 136 769 
6/15 51 a 7 9 2 3 11 4 1 1 o 2 99 ma 
6/16 29 13 16 8 5 5 12 9 7 5 8 9 126 994 
8/17 23 26 29 7 7 2 6 5 3 7 10 5 130 1,124 
 la 37 30 38 18 11 2 7 4 5 11 3 6 172 1,288 
8/19 27 63 40 17 3 0 2 5 5 5 6 5 178 1,474 
mo 40 36 19 20 10 4 15 n 37 39 15 6 260 7,742 
6R1 19 23 34 19 11 10 26 53 43 35 28 41 342 2,w 
6/22 16 19 23 *IS 31 41 73 94 68 60 30 17 989 2,573 
6/23 92 72 76 58 65 104 158 158 102 105 68 26 t ,082 3,655 
6124 101 98 199 262 231 221 257 349 265 207 125 66 2,381 6.038 
6125 8 1 101 122 138 124 239 61 6 808 457 319 1 59 71 3,235 9,271 
6/26 121 153 325 382 334 798 1,710 2,041 1,195 833 421 209 8,522 17.793 
6/27 103 172 594 902 749 966 1,486 1,929 1,395 1.089 551 254 10,180 27,983 
#28 57 108 301 351 258 242 422 594 400 342 200 108 3,381 31,364 
6/29 126 125 478 963 1.076 708 1,064 945 4M3 210 111 7B 6,285 37,649 
6/30 200 l,f25 2,719 2,754 1,742 1,071 1,308 1,422 932 475 183 53 13,982 51,631 
7/01 152 1,101 3.430 4,434 3,053 3,215 2,859 3,178 2,512 1,248 494 140 25,816 77.447 
7Nn 464 589 1.892 2,261 1.962 1.524 2,367 3,452 2,558 1,914 479 254 19,714 97,161 
7103 537 59 167 285 349 430 1,W7 1,907 1,529 1,084 367 1W 7,869 105,029 
7KM 310 140 208 285 450 772 1.302 1,042 1,233 1,128 520 229 8,529 113,558 
7/05 278 88 134 177 155 332 220 432 369 289 1 52 69 2,675 1 1 6,233 
7/06 n t  25 I 371 498 470 689 1,224 2,246 1,780 1,021 471 1 82 9,434 125,667 
7107 382 2% 445 735 768 1.429 1,053 1.309 1,108 am 492 2s ~ ~ 0 8 9  134.758 
7/08 554 180 263 339 369 713 1,018 1,316 952 695 321 103 6,823 141,579 
7/09 154 196 298 362 409 532 850 1,457 1,195 755 506 190 6,9W 140,483 
711 0 340 412 334 264 240 183 302 857 1,034 745 590 339 5,730 1!54.213 
711 1 1 49 175 141 236 259 1 80 21 6 374 383 248 165 82 2,608 156,821 
7/12 89 55 1 28 197 320 410 1,109 2,833 2.682 1,993 907 326 10,849 167,670 
7/13 82 60 100 205 365 750 1,868 3,230 3.134 2,414 1,626 1,066 14,900 182,570 
711 4 89 75 102 65 71 68 228 779 1.142 1,154 824 393 4,Wt 187,561 

-Continued- 



Appendix C.1. (p 2 of 3) 

sector 

1 2 3 4 5 6 7 8 9 10 11 
Daily Cumulative Date l2 Total Total 

7/15 25 53 97 101 34 38 145 568 756 603 500 290 3,210 190,771 
711 6 93 34 53 61 59 88 103 245 357 454 443 230 2,200 192.971 
711 7 123 82 87 88 134 193 360 828 880 823 644 265 4,505 197,476 



Appendix C. I. @ 3 of 3) 

Date 1 2 3 4 5 6 7 8 9 10 11 Daily Cumulative 
l2 Total Total 

8/21 
8/22 
8123 
w4 
8/25 
8/28 
8/27 
8/28 
8/29 
8/30 
m1 
w1 
6102 
slo3 
9/04 
9/05 
9/06 
9/07 
9/08 
Qm 
9/10 
9/11 
911 2 
911 3 

Total 



Appendix C.2. Sonar counts by date and sector, right bnnk offshore strata, Nushagalr River sonar project, 1997. 

Sector 



Appendix C.2. (p 2 of 3) 

6 7 8 9 10 11 12 13 
Daily CumubUve mi@ 1 2 3 4 5 l4 l6 Total Totsl 

7/20 5 27 109 121 71 81 18 12 10 4 2 0 0 1 2 0 463 80,321 



Appendix (2.2. 0) 3 of 3) 

Sador 

Dab 1 2 3 4 5 6 7 8 Q 10 11 12 13 
Deily c- 

l4 l5 l6 Totsl fatal 
8i2Q 4 25 18 25 5 2 0 2 1 0 0 3 0 0 0 1 88 104,428 
8/30 13 27 24 17 6 13 1 1 5 2 1 0 0 0 0 0 110 104,538 
8/31 17 40 45 59 13 11 11 9 14 5 5 2 9 3 2 1 246 104,704 
mi l o  30 58 a a 12 5 2 3 I 2 o o o o o tn ior,mi 
WO2 10 36 33 15 5 3 3 0 1 3 0 0 0 0 0 1 110 105,071 
8103 13 38 52 28 14 6 5 3 13 B 3 8 2 1 0 1 191 t05,282 
9/M B 23 21 38 8 1 8 5 4 1 1 0 1 0 1 0 120 tOIi,382 
9/05 4 17 39 15 7 7 4 3 1 1 3 0 0 1 0 0 102 lM.464 
Was 5 34 33 8 4 8 6 2 2 5 3 0 0 0 0 0 108 105,592 
8107 n 43 42 15 5 3 1 1 1 4 4 3 o o o 102 108,784 
WOa 12 50 37 15 6 11 6 4 3 2 1 0 2 0 0 0 149 105,933 
BlDe 14 33 24 12 8 5 6 4 1 0 3 0 0 0 0 0 110 106.M3 
BnO 11 22 11 16 5 7 1 1 4 3 0 0 0 0 0 0 a1 106,124 
Wlt 6 15 10 3 2 1 1 0 0 0 0 0 1 0 0 0 43 106.167 
w12 15 31 34 a 3 3 2 o 1 1 o o o o o a 7s 108,245 
9H3 9 24 17 7 5 0 0 0 0 2 0 0 0 0 0 0 64 106,309 
TOW 1,768 19,144 35,730 19,843 7,022 5.211 4 . W  2,497 2.677 2,620 2,022 899 884 526 775 688 108,308 

2 



Appendix C.3. Sonar counts by date and sector, left bank inshore strata, Nushagak River sonar project, 1997. 

2 3 4 5 6 7 8 9 10 11 
Daly Curnulalive 

Date 1 l2 m A  Tatal 



Appendix C.3. (p 2 of 3) 

Sector 

2 3 4 5 6 7 8 9 10 11 Daily Cumulative Date 1 l2 Total Total 

711 5 89 52 32 38 55 125 115 491 571 826 686 447 3,527 82,568 



Appendix C.3. (p 3 of 3) 

Sector 

3 4 5 6 7 8 9 10 11 
Daily Cumulative 

Date I 2 l2 Total Total 
8/20 18 25 30 26 29 15 22 46 15 69 31 13 339 99,8!53 
8121 97 44 25 35 20 11 7 24 32 1 08 25 10 438 100,291 
8/22 62 50 56 45 67 26 38 SO r18 177 65 40 724 101,015 
0l23 61 64 57 24 25 8 33 18 30 84 29 1 434 101,449 
8/24 37 44 49 35 21 20 11 30 18 26 26 7 324 101,773 
8/25 22 12 28 46 30 7 14 13 7 24 9 50 262 102.035 
BC26 12 16 11 22 26 4 4 6 4 46 13 55 219 102,254 
8127 23 47 49 43 29 11 17 37 12 17 37 4 1 363 102,617 
8/28 20 30 26 9 12 19 12 13 12 12 7 8 180 102,797 
8/29 22 9 13 1 I 14 9 11 11 11 5 12 7 135 102,932 
8E30 27 62 36 51 29 16 22 6 6 11 4 0 267 103,199 
8/31 25 36 36 23 10 11 25 1 15 18 7 5 222 103,421 
9/01 28 29 22 33 33 25 16 14 23 27 6 1 257 103,678 
9/02 1 30 1 6 4 10 11 28 15 7 4 0 117 103,795 
W03 2 25 4 15 7 10 13 22 1 I 3 2 0 114 103,909 
9/04 12 81 36 I 1  18 5 11 4 5 3 1 1 $68 104,077 

OD 
P 9/05 32 35 28 5 7 8 0 7 8 1 4 5 140 104,217 

9/08 32 46 38 7 4 3 0 4 4 0 - 3  4 745 104,382 
9/07 28 3 1 37 5 6 3 1 0 1 2 2 3 119 104,481 
9/08 55 28 36 37 21 7 2 8 13 18 7 3 235 104,716 
8/08 56 37 19 12 6 0 12 18 5 5 4 4 t78 104,894 
911 0 36 29 I 6  9 1 0 11 13 8 7 1 1 132 105,026 
911 1 50 50 42 4 0 0 9 20 9 4 5 1 194 105,220 
9112 30 21 30 17 4 0 12 3 2 3 1 ? 125' 105,345 
911 3 20 27 25 22 5 0 2 8 7 4 0 1 121 105,466 

Total 7,873 6,523 4,979 3,658 2,966 6,379 7,849 20,705 16,957 12,863 7,596 7.118 105,466 



Appendix C.4. Sonar counts by date and seatar, left bank offshore strata, Nushagak River sonar project, 1997. 

Dab 1 2 3 4 5 6 7 8 9 10 11 12 13 Dally CumJalive 
l4 l5 l6 ToIal Total 

8/09 0 7 11 2 1 0 1 0 2 12 19 12 2 2 1 6 78 78 
0 0 0 
0 2 I 
0 1 3 
0 1 1 
0 0 0 
1 21 9 

33 58 43 
110 59 83 
242 53 44 
23 52 33 
18 61 40 
1 5 14 
1 8 1 
0 2 3 
0 0 0 
1 2 2 
5 8 11 
0 4 13 
0 3 8 
0 4 4 
0 5 1 
2 19 B 

55 53 34 
33 60 29 
8 8 3 
6 2 3 
0 1 1 
0 0 1 
2 1 0 
2 6 0 
4 1 2 
0 0 0 
2 0 0 
3 3 2 
2 2 3 
o 6 a 
0 2 0 
2 14 4 
0 0 1 
0 6 0 

Continued- 



Appendix C.4. (p 2 of 3) 

Dale 

7/20 
7/21 
7/22 
7/23 
7/24 
7125 
7126 
7127 
7% 
7129 
7BO 
7131 
8/01 
8102 
8103 
8/04 
8/05 
8106 

00 
0\ 8107 

8108 
m 
8/10 
8/1 1 
W 2  
8113 
8/14 
6/15 
8116 
8/17 
811 8 
at1 9 
8120 
8/21 
8122 
8/23 
8/24 
8/25 
8126 
8127 

Daily 
Total 

41 0 
374 
220 
305 
435 
118 
1 49 
57 
53 
87 
2 2 
59 
30 
41 
79 
33 
31 
55 
43 
50 

101 
112 
109 
83 

151 
197 
'51 
41 
74 
33 
53 
57 
83 

342 
126 
61 

108 
59 
33 



Appendix C.4. (p 3 of 3) 
-. 

Sector - - ..- 

Date I 2 3 4 5 6 7 8 9 10 11 12 13 14 hily cumulative 
l5 l6 Total Total 

at28 2 5 6 5 4 17 6 0 1 1 0 0 0 0 0 0 47 78.484 

Date I 2 3 4 5 6 7 8 9 10 11 12 13 14 I il I= Total Total 
at28 2 5 6 5 4 17 6 0 1 1 0 0 0 0 0 0 47 78.484 

OH 3 1 3 1 2 0 8 0 0 0 0 0 0 0 0 0 0 15 79,479 
Total 7.00042.150 14.595 5.351 2.336 2,381 881 586 720 460 414 703 623 539 498 371 79.47Q 



Appendix D. 1. Drift gillnet catch by range, date, session, drift number, mesh, and species, 
Nushagak River sonar project, 1997. 

F i d ~  
Drift h hfha 

D8ta Iamsiod Plvkr ash (A) amus Total &hook Snubym Chm Pink C a b  Uhite OW' 



Appendix D. I. (p 2 of 59) 

apm+zioa 

%?' *a- 
mash (ria) llotvr lot.1 chinook - Char Pink Coho Wkitm Othr' 

5.125 2.6 0.41 0 0 0 0 0 0 0 0 
6.000 1.5 0.41 0 0 0 0 0 0 0 0 
6.000 2.5 0 4 2  0 0 0 0 0 0 0 0 
8 1.5 0.42 0 0 0 0 0 0 0 0 
8.125 2.5 0.42 0 0 0 0 - 0 0 0 0 
8.115 2.5 0.42 1 1 0 0 0 0 0 0 
8.125 2.5 0.42 0 0 0 0 0 0 0 0 
6.000 2.5 0.41 0 0 0 0 0 0 0 0 
6.000 2.5 0.42 0 0 0 0 0 0 0 0 
5.125 2.5 0.42 2 1 1 0 0 0 0 0 
5.115 2.5 0.42 1 1 0 0 0 0 0 0 
5.125 1.5 0.41 0 0 0 0 0 0 0 0 
5.125 2.3 0.41 0 0 0 0 0 0 0 . O  
8.125 2.5 0.41 0 0 0 0 0 0 0 0 
6.125 2.5 0.42 0 0 0 0 0 0 0 0 
6.000 2.5 0.42 0 0 0 0 0 0 0 0 
6.000 2.5 0.43 0 0 0 0 0 0 0 0 
6.000 2.5 0.41 0 0 0 0 0 0 0 0 
6.000 2.5 0 1  0 0 0 0 0 0 0 0 
8.125 1.6 0.41 0 0 0 0 0 0 0 0 
8.125 2.5 0.42 0 0 0 0 0 0 0 0 
5.115 2.5 0.42 0 0 0 0 0 0 0 0 
5.125 2.6 0.43 1 1 0 0 0 0 0 0 
5.125 2.6 0.43 0 0 0 0 0 0 0 0 
5 . 1 5  2.1 0.42 0 0 0 0 0 0 0 0 
6.000 2.5 0.42 0 0 0 0 0 0 0 0 
6.000 2.1 0.42 0 0 0 0 0 0 0 0 
8.125 1.6 0.43 0 0 0 0 0 0 0 0 
B. l l5  2.6 0.43 0 0 0 0 0 0 0 0 
8.125 1.6 0.43 0 0 0 0 0 0 0 0 
8.111 2.5 0.42 0 0 0 0 0 0 0 0 
6.000 2.5 0 2  0 0 0 0 0 0 0 0 
6.000 1.9 0.32 0 0 0 0 0 0 0 0 
5.125 2.5 0 2  0 0 0 0 0 0 0 0 
5.125 2.5 0.42 0 0 0 0 0 0 0 0 
5.115 2.5 0.42 0 0 0 0 0 0 0 0 
5.125 2.5 0.41 0 0 0 0 0 0 0 0 
6.000 2.6 0.43 0 0 0 0 0 0 0 0 
6.000 1.1 0 4 2  0 0 0 0 0 0 0 0 
1.125 2.5 0.41 0 0 0 0 0 0 0 0 
8.125 1.6 0.44 0 0 0 0 0 0 0 0 
8.125 2.5 0.42 0 0 0 0 0 0 0 0 
6.12s 1.7 0.44 0 0 0 0 0 0 0 0 
5.125 2.3 0.39 0 0 0 0 0 0 0 0 
5.125 2.5 0.41 1 0 f 0 0 0 0 0 
6.000 2.5 0.42 0 0 0 0 0 0 0 0 
6.000 1.4 0.40 0 0 0 0 0 0 0 0 
6.000 2.6 0.43 1 0 1 0 0 0 0 0 
S.125 2.6 0.44 1 1 0 0 0 0 0 0 
5.125 1.6 0.43 0 0 0 0 0 0 0 0 
E.125 2.7 0.44 0 0 0 0 0 0 0 0 
8.125 2.6 0.43 0 0 0 0 0 0 0 0 
6.000 2.6 0.43 0 0 0 0 0 0 0 0 
8.125 2.6 0.43 0 0 0 0 0 0 0 0 
8.125 2.7 0 4  0 0 0 0 0 0 0 0 
5. l25 2.5 0.42 0 0 0 0 0 0 0 0 
5.125 2.6 0.43 0 0 0 0 0 0 0 0 
6.000 2.5 0.42 0 0 0 0 0 0 0 0 
6.000 2.6 0.43 1 1 0 0 0 0 0 0 
6.000 2.5 0.42 0 0 0 0 0 0 0 0 
6.000 1.5 0.41 0 0 0 0 0 0 0 0 
5.115 1.5 0 1  0 0 0 0 0 0 0 0 
5.125 2.5 0.42 0 0 0 0 0 0 0 0 
8.125 1.5 0.42 0 0 0 0 0 0 0 0 
8.125 2.5 0.42 0 0 0 0 0 0 0 0 
1.125 2.6 0.43 0 0 0 0 0 0 0 0 
S.125 2.5 0.42 0 0 0 0 0 0 0 0 
5.115 2.7 0 . 4  0 0 0 0 0 0 0 0 
5.125 2.5 0.42 2 0 2 0 0 0 0 0 
6.000 2.5 0.43 0 0 0 0 0 0 0 0 
6.000 2.6 0.44 0 0 0 0 0 0 0 0 
6.000 1.5 0.42 I 0 1 0 0 0 0 0 
6.000 2.5 0.43 0 0 0 0 0 0 0 0 
5.175 2.5 0.42 1 1 0 0 0 0 0 0 
1.125 2.5 0.42 0 0 0 0 0 0 0 0 
8.115 2.5 0.42 0 0 0 0 0 0 0 0 
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llrnsrl 

S v w i r m  
Fi#biaa 

B i L t  TIP. re- 
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Drift =:E? ,a- 
nt. somioa' mdmr rub [&) n a w m  rot& Cbineo& lioeh*y. Chrn Pink Coho whit* 0 t h ~ '  
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-1 

miu 

Drift Fa- 
Rt. Sm..ioa' I)olbrr Ynh (&) t l o p t m  'Potml ChSnoolr soa4- - PSpL COhO UMC. 0tb.r. 
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-1 
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D r i f t  
,an* mmbar Qnn Pink 



Appendix D. I. (p 9 of 59) 

Data 8...%on' 
Drift 
*m&r 

"Continued- 
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- 1  
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-1 

nzift r i r  ?a- 
Data SImsion* mdms wr* [-) m. rotr l  chino& soakem Chru R i n k  cobo whit. o tb rb  
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W i i t  ,a- 
nt* semmion* a m b u  mah (ria) m~ Total - swL.9. chum ~iak coho W t a  OUI.~' 
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w 

WSt '2? Fa- 
Bat* s*msion* - ne& (&) Bapt. T0t.l - - - PiUk Caho mit. o t h d  
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8mUi.m 

D r i f t  r;2 *a- 
mt.  omm mi an* lhnbrr -#?A (min) Eomm T o t a l  - - U ~ D  P h k  C d m  White Othrru 
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Fishing 
D r A f  f V h  Ira- 

&to PusLeo' - YI.h (&) Roun Total -k Soekaym QIor ?- Coho W h i t *  OtJmrb 
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sprciu 
riahiam 

nrift 'Eiu I m t h a m  
mat. -..ion' [A) EOUH ~ f i  w ~ r  ~oeb.y. ~ l m m  pink Caho Yhitm 0th~' 
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Appendix D.1. (p 19 of 59) 

- 2  

i3D.ci.s 
?i.hinp 

*if+ Thm htba 
m. #u.iom* (rtn) Hour. Mil ehfmooSL Boc*ry. Chtv Pin* Coho W h i t .  O t h d  

6/23 3 991 8.125 2.6 0 0 0 0 0 0 0 0 0 
6/25 3 991 8.125 1.5 0 4  0 0 0 0 0 0 0 0 
6/25 3 999 B.U5 1.6 0.43 1 1 0 0 0 0 0 0 
6/25 3 1,000 5.125 2.6 0.43 1 1 0 0 0 0 0 0 
6/25 3 1,007 6.000 1.5 0.42 1 1 0 0 "  0 0 0 0 
6/25 3 1,008 6.000 2.5 0.42 0 0 0 0 0 0 0 0 
6/26 1 1,OW 6.000 2.5 0.42 1 1 0 0 0 0 0 0 
6/26 1 1,016 6.000 2.6 0.43 1 1 0 0 0 0 0 0 
6/26 1 1,023 U.lPS 2.6 0.43 0 0 0 0 0 0 0 0 
6/26 1 1,024 8.115 2.6 0.13 1 1 0 0 0 0 0 0 
6/26 1 1,031 S.125 2.5 0.42 1 0 1 0 0 0 0 0 
6/26 1 1,032 5 2.3 0.42 0 0 0 0 0 0 0 0 
6/26 2 1,039 1.193 2.5 0.42 5 4 1 0 0 0 0 ' 0  
6/26 2 1,040 5.125 2.5 0.42 3 2 1 0 0 0 0 0 
6/26 1 1,047 6.000 2.5 0.12 2 Z 0 0 0 0 0 0 
6/26 2 11048 6.000 2.6 0.43 0 0 0 0 0 0 0 0 
6/16 2 1,055 8 . U 5  2.5 0.42 7 t 0 0 0 0 0 0 
6/36 2 1,056 8 1.5 0.42 2 2 0 0 0 0 0 0 
6/26 3 lIO63 0.125 2.6 0.44 0 0 0 0 0 0 0 0 
6/26 3 1.064 8.115 2.5 0.42 1 2 0 0 0 0 0 0 

"Continued- 

166 



Appendix D. 1. (p 20 of 59) 



Appendix D. 1. (p 21 of 59) 

' 3 2  ,a- 
s (ria) sarrr. ro+a ~binoolr m* Chum ?IPL Coho whi t *  m=. 

Drift 
Ilrrrb.r 



Appendix D. 1. (p 22 of 59) 

?idling 
T i u  ? m t h r  mitt 

he. &arion0 numbet lkmh (rtn) E m a r m  Total Chinook #ec*.y. Pi& Coho W h i t .  Othmr' 



Appendix D. 1. (p 23 of 59) 

rurrrra 

sp.ci.8 
?%- 

mitt ~ i m  rafholll 
OItr -mion' mmbu ~..h (mia) -8 Wtal Cbhook Smbpa C&un PlnL! COhQ Wtr Other' 



Appendix D. 1. 

amEi.8 

Drift 
Dat. gmssien* w r  Y..h <&I hnra  mtrZ chinook 6- Cbrar F h &  Cehe a t *  O t b r '  



Appendix D. 1. (p 25 of 59) 

- a  



Appendix D. 1. (p 26 of 59) 

-2 

Bpmci-m 



Appendix D. 1. (p 27 of 59) 

BpK1.m 

miff 7* ,a- 
at. k..ioa' I)urbcr mah (&) mur. mizal Chinook aoakwm Clnn PLaL C* mi te  wauD 



Appendix D.1. (p 28 of 59) 

It.nprP 

g p r i m m  



Appendix D. 1. (p 29 of 59) 



Appendix D.1. (p 30 of 59) 

- 2  

mi*. 

Mft ' 1 2  htbol 
D.C. 8rooiang -r Y o h  (A) w m  Total  CbinaoL hckwa Capl DLP* Coho W h i t .  ahltb 

9/05 1 4,181 6.000 2.S 0.42 0 0 0 0 0 0 0 0 
910s 1 4,188 5 1  2.6 0.43 0 0 0 0 0 0 0 0 
9/05 1 4,189 5.125 1.6 0.43 0 0 0 0 0 0 0 0 
9/05 3 4,196 6.000 2.5 4 1  0 0 0 0 0 0 0 0 
9/05 3 4.197 6.000 2.5 0.42 0 0 0 O v  0 0 0 0 
9/05 3 4,204 5.125 2.5 0.42 0 0 0 0 0 0 0 0 
9/05 3 4,205 5.125 2.5 0.42 0 0 0 0 0 0 0 0 
9/06 1 4,212 6.000 2.6 0.43 0 0 0 0 0 0 0 0 
9/06 1 4,113 6.000 2.6 0 3  0 0 0 0 0 0 0 0 
9/05 1 4,120 5.125 2.5 0.42 0 0 0 0 0 0 0 0 
9/06 1 4,211 5.115 2.5 0.41 0 0 0 0 0 0 0 0 
9/06 3 4,310 6.000 2.5 0.43 1 0 0 0 0 1 0 0 
9/06 3 4,319 6.000 2.5 0.41 0 0 0 0 0 0 0 ' 0  
9/06 3 4,236 5.135 9.5 0.42 0 0 0 0 0 0 0 0 
9/06 3 4,237 5.13S 2.5 0.41 0 0 0 0 0 0 0 0 
9/07 1 4,244 6.000 3.5 0.42 0 0 0 0 0 0 0 0 
9/07 1 4,145 6.000 2.9 0.41 0 0 0 0 0 0 0 0 
9/07 1 4,251 5.125 9.5 0.42 0 0 0 0 0 0 0 0 
9/07 1 4,253 S.115 3.5 0.42 0 0 0 0 0 0 0 0 
9/07 3 4,260 6.000 2.5 0.41 0 0 0 0 0 0 0 0 
9/07 3 4.261 6.000 2.5 0.41 0 0 0 0 0 0 0 0 
9/07 3 4,268 5.115 2.5 0.41 0 0 0 0 0 0 0 0 
9/07 3 4,269 5.125 2.5 0 2  1 0 0 0 0 1 0 0 
9/08 1 4,276 6.000 2.5 0.42 0 0 0 0 0 0 0 0 
9/08 1 7 7  6.000 2.6 0.43 0 0 0 0 0 0 0 0 
9/08 1 4,984 $.US 2.5 0.49 0 0 0 0 0 0 0 0 
9/08 1 4,315 5.12s 2.5 0 . 4  0 0 0 0 0 0 0 0 
9/01 3 4,292 6.000 2.5 0.42 0 0 0 0 0 0 0 0 
9/00 3 4,193 6.000 2.5 0.42 0 0 0 0 0 0 0 0 
9/01 3 4,300 5 1  2.5 0 4  1) 0 0 0 0 0 0 0 
9108 3 4,301 3.125 2.5 0.12 0 0 0 0 0 0 0 0 
9/09 1 4,308 6.000 1 . 5  0.42 0 0 0 0 0 0 0 0 
9/09 1 4.309 6.000 2.5 0 . 1  0 0 0 0 0 0 0 0 
9/09 1 4,316 5.125 2.5 0.42 0 0 0 0 0 0 0 0 

9/09 1 4,317 3.125 2.5 0.41 1 0 0 0 0 1 0 0 
9/09 3 4.314 6.000 2.5 4 1  0 0 0 0 0 0 0 0 
9/09 3 4,315 6.000 9.5 0.43 0 0 0 0 0 0 0 0 
9/09 3 4 3 3 2  5.125 9.5 0 4 1  0 0 0 0 0 0 0 0 
9/09 3 4,333 3.125 2.6 0.43 0 0 0 0 0 0 0 0 

9/10 1 4,340 6.000 2.5 0.41 0 0 0 0 0 0 0 0 
9/10 1 4,341 6.000 2.6 0.43 0 0 0 0 0 0 0 0 
9/10 1 4,346 5.125 1.5 0.42 0 0 0 0 0 0 0 0 
9/10 1 4,349 S.195 2.S 0.42 0 0 0 0 0 0 0 0 
9/10 3 4,356 6.000 2.6 0 4  0 0 0 0 0 0 0 0 
9/10 3 4,357 6.000 2.5 0.41 0 0 0 0 0 0 0 0 
9/10 3 1,364 5.115 2.5 0 0 0 0 0 0 0 0 0 
9/10 3 4,365 5.125 2.6 0.43 0 0 0 0 0 0 0 0 

- - -  - - - - - - - 
1C.Ppr 2 ' P o t d  - 2.794 46S.65 6U 226 260 SO 1 27 1 1 
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R m m 3  

mi.. 

' 4 2  Pa- 
M.8h (*) mur. T0iLa.l Ehlowlr lockma - PIP* c- Wbft* -. 
5.125 2.6 0.43 0 0 0 0 0 0 0 0 
6.000 2.7 0.45 a 0 0 0 0 0 0 0 
6.000 1.4 0.40 0 0 0 0 0 0 0 0 
5.125 2.5 0.42 0 0 0 0 0 0 0 0 
5.175 2.5 0.49 0 0 0 0 -  0 0 0 0 
6.000 3.5 0.41 0 0 0 0 0 0 0 0 
6.000 2.5 0.42 0 0 0 0 0 0 0 0 
5.125 2.5 0.42 0 0 0 0 0 0 0 0 
5 . ~ 5  1.5 0.11 o o o o o o o o 
6.000 1.6 0.43 0 0 0 0 0 0 0 0 
6.000 1.5 0.41 0 0 0 0 0 0 0 0 
5.125 1.6 0.43 0 0 0 0 0 0 0 0 
5.125 2.8 0.47 0 0 0 0 0 0 0 . O  
6.000 2.5 0.41 0 0 0 0 0 0 0 0 
6.000 2.6 0.43 0 0 0 0 0 0 0 0 
5.125 2.5 0.41 0 0 0 0 0 0 0 0 
5.115 2.5 0.43 0 0 0 0 0 0 0 0 
6.000 2.5 0.41 0 0 0 0 0 0 0 0 
6.000 2.5 0.43 0 0 0 0 0 0 0 0 
1.125 2.5 0.41 0 0 0 0 0 0 0 0 
5.125 1.5 0.41 0 0 0 0 0 0 0 0 
6.000 1.5 0.42 0 0 0 0 0 0 0 0 
6.000 1.5 0.42 0 0 0 0 0 0 0 0 
5.125 2.5 0.4 0 0 0 0 0 0 0 0 
5.125 1.5 0.4 0 0 0 0 0 0 0 0 
6.000 2.5 0.4 0 0 0 0 0 0 0 0 
6.000 2.5 0.42 0 0 0 0 0 0 0 0 
5.115 0.6 0.43 0 0 0 0 0 0 0 0 
5.125 2.6 0.43 0 0 0 0 0 0 0 0 
6.000 1.5 0.42 0 0 0 0 0 0 0 0 
6.000 2.5 0.41 0 0 0 0 0 0 0 0 
5.125 2.5 0.42 0 0 0 0 0 0 0 0 
5.115 1.5 0.42 0 0 0 0 0 0 0 0 
6.000 2.5 0.42 0 0 0 0 0 0 0 0 
6.000 2.5 0.42 0 0 0 0 0 0 0 0 
5.115 2.5 0.42 0 0 0 0 0 0 0 0 
5.125 2.5 0.42 0 0 0 0 0 0 0 0 
6.000 2.5 0.42 0 0 0 0 0 0 0 0 
6.000 1.5 0.41 0 0 0 0 0 0 0 0 
5.125 2.6 0.43 0 0 0 0 0 0 0 0 
5.115 1.5 0.41 0 0 0 0 0 0 0 0 
6.000 2.5 0.42 0 0 0 0 0 0 0 0 
6.000 2.6 0.43 0 0 0 0 0 0 0 0 
5.115 2.5 0.42 0 0 0 0 0 0 0 0 
5.125 1.5 0.41 0 0 0 0 0 0 0 0 
6.000 2.5 0.41 0 0 0 0 0 0 0 0 
6.000 1.6 0.43 0 0 0 0 0 0 0 0 
5.115 2.5 0.42 0 0 0 0 0 0 0 0 
5.125 2.5 0.41 0 0 0 0 0 0 0 0 
6.000 2.6 0.43 0 0 0 0 0 0 0 0 
6.000 1.5 0.41 0 0 0 0 0 0 0 0 
5.134 2.5 0.42 0 0 0 0 0 0 0 0 
$.US 2.3 0.42 0 0 0 0 0 0 0 0 
6.000 2.5 0.41 0 0 0 0 0 0 0 0 
6.000 1.5 0.41 0 0 0 0 0 0 0 0 
5.125 2.6 0.43 0 0 0 0 0 0 0 0 
5.115 1.5 0.42 0 0 0 0 0 0 0 0 
6.000 3.5 0.41 0 0 0 0 0 0 0 0 
6.000 J.5 0.41 0 0 0 0 0 0 0 0 
5.li5 2.5 0 0 0 0 0 0 0 0 0 
5.115 2.5 0.42 0 0 0 0 0 0 0 0 
6.000 2.5 0 1  0 0 0 0 0 0 0 0 
6.000 2.6 0.43 0 0 0 0 0 0 0 0 
2 2.5 0.11 0 0 0 0 0 0 0 0 
5.125 2-5 0.41 0 0 0 0 0 0 0 0 
6.000 1.5 0.41 0 0 0 0 0 0 0 0 
6.000 1.5 0.42 0 0 0 0 0 0 0 0 
1 5  2.5 0.47 0 0 0 0 0 0 0 0 
1 1.6 0 4  0 0 0 0 0 0 0 0 
6.000 2.5 0.42 0 0 0 0 0 0 0 0 
6.000 t.5 0.41 0 0 0 0 0 0 0 0 
5.215 2.5 0.41 0 0 0 0 0 0 0 0 
5.125 2.5 0.42 0 0 0 0 0 0 0 0 
6.000 2.5 0.42 0 0 0 0 0 0 0 0 
6.000 3.5 0.41 0 0 0 0 0 0 0 0 
5.115 2.5 0.42 0 0 0 0 0 0 0 0 

"Continued- 
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Bp.ci.8 

Drift 7 e  r.- 
Ihab.r ~ l r d  (dn) aoprm %.l cbheolc looLy. Chrrr, Pink w t a  -' 

3,295 5.125 9.9 0.41 3 0 0 0 0 3 0 0 
3,296 5.125 2.5 0.42 0 0 0 0 0 0 0 0 
3.297 5.125 2.5 0.43 0 0 0 0 0 0 0 0 
3,304 6.000 2.5 0.42 0 0 0 0 0 0 0 0 
3,305 6.000 2.5 0 4 2  4 0 0 0 "  0 4 0 0 
3 .3M 5.125 2.5 0.42 0 0 0 0 0 0 0 0 
3,316 5.125 2.5 0.41 0 0 0 0 0 0 0 0 
3,317 5.125 2.5 0.41 0 0 0 0 0 0 0 0 
3,324 6.000 1.5 0.42 1 0 0 0 0 1 0 0 
3,325 6.000 2.3 0.42 0 0 0 0 0 0 0 0 
3,335 5.125 2.5 0 . U  0 0 0 0 0 0 0 0 
3,336 5.125 2.5 0 . 0  0 0 0 0 0 0 0 0 
3,337 5.125 2.5 0 . 4  0 0 0 0 0 0 0 ' 0  
3.344 6.000 2.5 0.42 t 0 0 0 0 2 0 0 
3.345 6.000 2.5 0 4  3 0 0 0 0 3 0 0 
3,355 5.125 2.5 . 0.42 6 0 0 0 0 6 0 0 
3,356 5 . U 5  2.7 0.45 0 0 0 0 0 0 0 0 
3,357 5.115 2.5 0.42 0 0 0 0 0 0 0 0 
3,364 6.000 9.5 0.41 1 0 0 0 0 1 0 0 
3.365 6.000 2.6 0.43 0 0 0 0 0 0 0 0 
3,375 5.125 1 .5  0.42 J 0 0 0 0 5 0 0 
3,376 5 .US 2.5 0 4 1  0 0 0 0 0 0 0 0 
3,377 5.125 9.5 0.42 P 0 0 0 0 2 0 0 
3,384 6.000 2.5 0.42 2 0 0 0 0 2 0 0 
3,385 6.000 2.5 0.42 3 0 0 0 0 3 0 0 
3.39s 5.125 1 .5  0.42 6 0 0 0 0 6 0 0 
3,396 5 . 1 2  2.5 0.42 I 0 0 0 0 1 0 0 
3.397 5.125 1 .6  0.43 0 0 0 0 0 0 0 0 
3,104 6.000 2.5 o.ra o o o o o o o o 
3,405 6.000 1.5 o.ra o o o o o o o o 
3,415 5.125 2.5 0.41 1 0 0 0 0 1 0 0 
3,416 5.125 9.6 0.43 2 0 0 0 0 2 0 0 
3.417 5.125 1.7 0.44 0 0 0 0 0 0 0 0 
3,434 6.000 2.5 0.42 0 0 0 0 0 0 0 0 
3,429 6.000 2.5 0.41 0 0 0 0 0 0 0 0 
3,435 5.125 0.5 0 . 4  2 0 0 0 0 2 0 0 
3,436 5.125 2.5 0 . 4  0 0 0 0 0 0 0 0 
3,437 5.l.25 2.5 0 . 4  2 0 0 0 0 2 0 0 
3,444 6.000 2.5 0.42 0 0 0 0 0 0 0 0 
3,445 6.000 2.5 0.41 4 0 0 0 0 4 0 0 
3,455 5.115 2.5 0.42 0 0 0 0 0 0 0 0 
3,456 5.115 2.5 0.41 1 0 0 0 0 1 0 0 
3,457 5.125 2.5 0.42 1 0 0 0 0 1 0 0 
3,464 6.000 2.5 0.41 0 0 0 0 0 0 0 0 
3,465 6.000 2.5 0.42 0 0 0 0 0 0 0 0 
3,475 5.12s 2.5 0.41 2 o o o o a o o 
3,476 5.125 2.5 0.41 0 0 0 0 0 0 0 0 
3,477 5.X2S 2.4 0.41 0 0 0 0 0 0 0 0 
3,484 6.000 2.6 0.43 0 0 0 0 0 0 0 0 
3,485 6.000 2.6 0.43 0 ' 0 0 0 0 0 0 0 
3,495 5.125 2.7 0.44 0 0 0 0 0 0 0 0 
3,496 5 . 1 5  2.6 0.43 0 0 0 0 0 0 0 0 
3,497 5 1 2 5  2.5 0.42 0 0 0 0 0 0 0 0 
3,504 6.000 2.5 0 4 2  0 0 0 0 0 0 0 0 
3,505 6.000 3.6 0.43 0 0 0 0 0 0 0 0 
3.515 5.125 2.6 0.43 0 0 0 0 0 0 0 0 
3.116 5.125 1.5 0.42 0 0 0 0 0 0 0 0 
3 5 1 7  5.125 2.6 0.43 0 0 0 0 0 0 0 0 
3,524 6.000 2.6 0.43 0 0 0 0 0 0 0 0 
3,523 6.000 2.5 0 . 4  0 0 0 0 0 0 0 0 
3,935 5.115 2.5 0.42 0 0 0 0 0 0 0 0 
3,536 5.125 2.5 0.41 0 0 0 0 0 0 0 0 
3,537 5.115 2.5 0.43 0 0 0 0 0 0 0 0 
3 4 4  6.000 1.5 0.42 0 0 0 0 0 0 0 0 
3,345 6.000 2.5 0.12 0 0 0 0 0 0 0 0 
3.555 5.l,25 2.7 0.45 0 0 0 0 0 0 0 0 
3.556 5.l.25 2.5 0 4  0 0 0 0 0 0 0 0 
3,557 5 .US 2.5 0 4 2  0 0 0 0 0 0 0 0 
3,564 6.000 2.5 0.41 0 0 0 0 0 0 0 0 
3.S65 6.000 2.5 0.42 0 0 0 0 0 0 0 0 
3,575 5.125 9.9 0.42 0 0 0 0 0 0 0 0 
3,576 2 2.5 0.42 0 0 0 0 0 0 0 0 
3,577 5.125 2.5 0.42 o o o o o o o o 
3,514 6.000 2.5 0.41 0 0 0 0 0 0 0 0 
3.565 6.000 2.5 0.41 0 0 0 0 0 0 0 0 
3,595 5 2.4 0.41 0 0 0 0 0 0 0 0 
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Bif t " 2 2  h- 
kt. 91ssioaa Ihnb.r nub (rCn) m s  Fotml QLawk Cham 9- Caho *bit0 ~l;bu' 

9/05 3 4,201 6.000 1.5 0 . 4  0 0 0 0 0 0 0 0 
9/05 3 4,206 5.115 2.5 0.41 0 0 0 0 0 0 0 0 
9/05 3 4,109 5.125 2.6 0.43 0 0 0 0 0 0 0 0 
9/06 1 4.116 6.000 2.5 0.41 0 0 0 0 0 0 0 0 
9/06 1 4,217 6.000 2.3 0.43 2 0 0 0 " 0 2 0 0 
9/06 1 4,214 5.11s 2.5 0.41 0 0 0 0 0 0 0 0 
9/06 1 4,215 5.115 2.5 0.41 0 0 0 0 0 0 0 0 
9/06 3 4.232 6.000 2.5 0.43 0 0 0 0 0 0 0 0 
9/06 3 1*133 6.000 1.5 0.41 0 0 0 0 0 0 0 0 
9/06 3 4,140 5.125 2.5 0.41 0 0 0 0 0 0 0 0 
9/06 3 4.241 5.115 1.3 0 4  0 0 0 0 0 0 0 0 
9/07 1 4,748 6,000 2.5 0.43 0 0 0 0 0 0 0 0 
9/07 1 4,149 6.000 1.5 0.42 0 0 0 0 0 0 0 - 0  
9/07 1 4,156 5.125 1.5 0.41 0 0 0 0 0 0 0 0 
9/07 1 4.257 J.1DS 1.5 0.43 0 0 0 0 0 0 0 0 
9/07 3 4,264 6.000 2.6 0.43 0 0 0 0 0 0 0 0 
9/07 3 4.365 6.000 2.6 0.43 0 0 0 0 0 0 0 0 

Arctic Char was the only "other" species caught. 



Appendix D.2. Beach seine catch by date and range, Nushagak River sonar project, 1997. 

Number Caught by Species 

Number 
Date Range of Sets Chinook Sockeye Chum Pink Coho Total 

6/30 3 6 5 78 32 0 0 115 
7/01 3 11 11 193 92 0 0 296 
7/02 3 6 2 114 41 1 0 1 58 
7/07 3 5 1 108 5 0 0 114 
7/09 3 4 1 95 10 0 0 106 
711 3 1 6 0 112 6 0 0 118 
7/13 3 5 1 95 11 0 0 I07 
Total 43 21 795 1 97 1 0 1,014 



The Alaska Department of Fish and Game administers all programs and activities free from 
discrimination on the basis of sex, color, race, refigion, national origin, age, marital status, 
pTegnmcy, parenthood or d i d i t y .  For information on alternative formats available for this 
and other department publications, please contact the department ADA C o o w o r  at (voice) 
907465-4120, or (TDD) 907-465-3646. Any person who believes s/he has been discriminated 
against should write to: ADF&G, P.O. Box 25526, Juneau, AK 99802-5526; or OB.O., U.S. 
Department of the Interior, Washington, D.C. 20240. 
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