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INTRODUCTION 

~ o h t i n g  tower projects have been used to enumerate sockeye salmon Oncorhynchz~s 

nerka escapements in the BristoI Bay area of Alaska since the early 1950s (Figure 1). 

The escapement data collected provide biologists with information regarding the 

abundance of the spawning population of sockeye salmon, and to a lesser extent, other 

species of salmon. In order to manage the commercial harvest of sockeye salmon on a 

maximum sustained yield basis, it is essential to have information on the abundance of 

the spawning population (Seibel 1967). This escapement data when added to the 

commercial catch data equals a total return. When age class information from 

escapement and commercial catch is available, research biologists can then evaluate the 

reproductive success of a particular spawning population. 

The purpose of this report is to review and document all Bristol Bay historical tower 

counting p r~ jec t s  and data. This information was collected from file archives as well as 

data presented in published annual reports of the United States Fish and Wildlife 

Service (USFWS) and the Alaska Department of Fish and Game (ADF&G). 

PROjECT HISTORY 

Prior to Alaska achieving statehood, commercial fisheries in Bristol Bay were managed 

by the U.S.F.W.S. In order to obtain sockeye salmon escapement information, large 

weirs were installed in the major river drainages that supported sockeye salmon. These 
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weir projects were very costly; they required large pieces of equipment, crews of up to 

a dozen seasonal employees and supplies to feed and lodge these crews for the summer 

sexon. 
1 

W.F. Thompson with the Fisheries Research Institute of the University of Washington 

(FRI) initially proposed making visual counts of migrating salmon from observation 

towers (Thompson 1962). The initial experiment to count sockeye salmon was 

conducted on the Wood River in 1953 and continued again in 1954. 

Studies were conducted in 1956-57 by the U.S.F.W.S metze ,  1957, Spangler and 

Rietze, 1958) to compare the counts obtained by counting towers with those obtained 

from weirs. On the Egegik River in 1956 an estimated 984,908 fish passed the 

counting tower as compared with 1,063,877 salmon counted through the weir during 

the sampling period. This represents a -7.4% relative error in the tower estimate with 

respect to the weir estimate. In 1957 an estimated 712,124 salmon passed the counting 

towers while 63 1,00 1 fish were estimated to have passed the weir during the sampling 

period. This represents a +12.9% relative error in the tower estimate with respect to the 

weir estimate. Because the error was small, gradually all weirs were discontinued. In 

1957, all major streams in Bristol Bay were monitored by counting towers.(Spangler 

and Reitze 1958) 

Currently there are eight sockeye salmon counting towers in operation in the Bristol 

Bay area; four on the eastside and four on the westside (Figure 1). Tower projects on 

the eastside of Bristol Bay are located on the Kvichak, Naknek, Egegik and Ugashik 

Rivers. The Kvichak River Tower (Figure 2) is located on the mainstem river, 
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approximately one quarter mile downstream of Lake Iliamna's outlet. The Naknek 

River Tower (Figure 3) is located near the Naknek River "rapids", three miles 

dohst ream of the outlet of Naknek Lake.. The Egegik River Tower (Figure 4) is 

situated between the outlet of Becharof Lake and Egegik Lagoon. The Ugashik River 

Tower Project (Figure 5) is located between the Lower Ugashik Lake and Ugashik 

Lagoon. The four towers on the westside of Bristol Bay are located on Wood, 

Nuyakuk, Igushik, and Togiak Rivers. Wood River Tower (Figure 6) is located 

downstream of the outlet of Lake Aleknagik. Nuyakuk River Tower (Figure 7) is 

located upstream of the confluence of the mainstem Nushagak River. I p s h i k  River 

Tower (Figure 8) is located near the outlet of Arnanka Lake. Togiak River Tower 

(Figure 9) is situated near the outlet of Togiak Lake. 

The Kvichak River Tower is the oldest project on the eastside, running since its 

inception in 1955. The Wood River Tower is the oldest running tower project on the f 
westside, which began in 1956. There are other tower projects that have been operated 

for short periods. The Branch River Tower only operated for a short period and a 

P 1 1  review of the nela notes indicates ihai most dzys had incomplete colints due t~ pa 

visibility. The Snake River tower was changed over to a weir for an enhancement 

project after 1973. Nuyakuk River Tower was operated from 1959-1988 and was 

terminated when hnding decreased. ADF&G and FRI initiated a joint project to resume 

counting on the Nuyakuk River system in 1992. This cooperative project has a tentative 

fbture at this time. 



The following is a listing of all sockeye salmon counting towers and the years of 

qperation. 

RIVER SYSTEM  YEARS OF OPERATION 1 STATUS 
EGEGIK 1957-1998 CURRENT 

KVICHAK 

NAKNEK 

UGASHIK 

WOOD 

IGUSHIK 

NUYAKUK 

TOGIAK 

BRANCH 

SNAKE 

1955-1998 

1958-1998 

1957-199s 

1956-1998 

1958-1998 

1959-1988 and 1992-1998 

1960-1998 

1957-1979 

1960-1973 

CURRENT 

CURRENT 

CURRENT 

CURRENT 

CURRENT 

Tentative funding 

CURRENT 

NONOPER4TIONAL 

NONOPERATIONAL 

Historical tower counts for all projects can be found in Appendix A. 1-A.8. Whenever 

possible, information from archived files is included to document historical data 

contained in this report. However, for most years, data tables were presented in annual 

reports without any text to explain seasonal anomalies or sockeye escapement trends. 

Commercial fishery managers use escapement goals as guides to obtain annual 

escapements. Throughout the history of the commercial fishery in Bristol Bay these 

goals have been examined and evaluated. Tables 1-7 compare sockeye salmon 

escapement counts with annual escapement ranges and point goals for each river (Fried 

1994). The information that describes annual escapement goals has been poorly 

documented until recently. Recent information was published in the Annual 

Management Report published by the Alaska Dept of Fish and Game (RIR No 2A98- 
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(RIR No 2A98-08). Sporadic escapement goal information from file memos is also 

presented in Tables 1-7. Table 8 provides annual tower counts for the eight major 

sodkeye counting tower projects in Bristol Bay. 

PROCEDURES 

Site Selection 

Counting tower site locations have changed very little since inception. Ali sockeye 

salmon tower counting sites are located near the outlet of rearing lakes, except Nuyakuk 

Tower, which is located several river miles upstream of the confluence of the Nuyakuk 

River with the mainstem Nushagak River. 

Egegik, Naknek and Ugashik tower counting sites were initially adapted fiom the 

ori_gir?a! weir sites Wetze 1957). When the projects evolved into counting towers the 

projects remained at the same site. 

Migrating sockeye tend to follow restricted paths close to the shore where water 

velocities are low. Salmon are easily observed from counting towers next to the banks. 

Ideally, a counting tower site would be located at a relatively narrow segment of the 

river where sockeye salmon travel in close proximity to the banks and "crossing over" 

fiom one bank to the other is minimal. Another important criteria for a tower counting 

site is water clarity. Water will be clear if the bank is stable, the bottom substrate is 

hard, and the site is somewhat sheltered from high winds. 



Equipment 

In order to operate successfully, there are several key pieces of equipment that each 

project uses. The most important are the two towers that reach a height of twenty feet. 

Each tower is made of aluminum scaffolding with a platform at the top where the 

observer stands while counting. Some towers have tarps for shelter during rainstorms. 

Each project has site specific equipment to enhance fish visibility. Some type of 

substrate is placed on the bottom of the river to make fish more visible. The substrate 

can be canvas that has been painted white; white boards wired together, sandbagged and 

placed in the path of fish passage; or a metal grating that has been painted white. This 

grating is rolled out across the migratory comdor and weighted to prevent movement in 

the current. 

During periods of darkness, lights are used to illuminate the counting areas. Initially red 

and biue colored iights were tried to increase visibility zt right. However, colored lights 

did not work well. Currently, standard white vehicle headlights are utilized at each 

camp. These lights are placed to enhance night visibility and help guide migrating fish 

over the substrate. The lights are mounted in boxes at the top of each tower and are 

powered by 12 volt batteries. The batteries are charged daily with solar panels or 

gasoline powered generators. 

Each tower site has equipment to assist with visibility during windy weather. When 

observers are not able to count because of wind and waves, a "riffle damper" is placed in 

the water to smooth out the surface and increase visibility. A "riffle damper" is a 

triangular shaped apparatus made from wood that floats on the top of the water. It tends 

to smooth out the surface and increase visibility for counting. At Ugashik counting 



tower the wind is often too strong for a "riffle damper" so alternative sites have been set 

up for counting on stormy days 

Some sites have "fish deflectors" that cause fish to move closer to the bank and stay 

within the tower observer's range of vision. Fish deflectors can be made of bright 

buoys, light colored flagging or a white board on the bottom that reroute migrating fish 

closer to the shore. 

Each camp has two aluminum skiffs with an outboard motor. This allows the crew to 

travel from their living site to the counting site and also to  different areas of the river to 

capture and sample fish. 

In order to gather age and sex information from the migrating population of sockeye 

each camp must have a means of collecting fish. Each project has a seine that is used to 

collect fish for sampling If a site is free of large boulders, crews are able to use a small 

beach seine to collect samples. A few tower camps utilize a trip seine to gather fish for 

m. - sampiing 1 ms seine is heid asainst the current until enough fish are puskiiig against the 

mesh and then it is "tripped to hold the school. 

Each camp has a "holding pen " made of either a wood or PCV pipe frame. It is 

covered with small mesh gillnet. This "holding pen" is then partially submerged in the 

water and aRer the fish are captured, fish are moved by dipnets from the seine to the 

holding pen. This enables the crew to sample the fish live and release them unharmed. 



In order to be able to communicate with town, each tower camp is provided with a 

single sideband radio to communicate with the King Salmon or Dillingham offices.. 

Management biologists are provided with passage rates, sampling information and 

weather conditions. In recent years, communication at several camps has been improved 

with the use of cellular phones. This has enabled crews to communicate more freely and 

added an extra margin of safety in the event of an emergency. 

Hozrsing 

Each camp has a main cabin for the crew to live during the short five-week season. Most 

sites have a tent that is located next to the tower site that houses the radio and sampling 

equipment. Some camps have a separate structure for sleeping quarters only since the 

crew works on rotating shifts. Each camp has an outhouse and occasionally there is also 

a sauna. Some sites have a storage building to store supplies over the winter. 

During the early years, tower crews consisted of two-to-four crewmembers. All tower 

projects in Bristol Bay now employ three crewmembers . The field crews are assisted by 

a field camp coordinator and a project biologist. The field camp coordinator travels to 

each camp several times during the short season. He provides boat safety instruction 

and trains new crewmembers on fish speciation and counting. When the new crew is 

proficient in counting, the camp coordinator moves to another camp. The field camp 

coordinator usually is present during periods of high passage rate so that he can ensure 

that new crewmembers are counting accurately. He is also able to assist with sampling. 

This enables the crew to continue counting while collecting samples needed for age and 

length and sex of the spawning population of sockeye salmon. 



Procedzrres 

Ea'ch tower counting project has a unique operating date to count the majority of the 

sockeye salmon migration for a specific drainage. Beginning dates are coordinated to 

allow the crews to amve at the beginning of the normal migration. Tower project 

ending dates are finalized inseason. Managers evaluate data collection versus budget 

costs when tower counts drop to less than one percent for three consecutive days. This 

guideline is used to decide if the tower counting project should terminate for the season. 

Field crews are sent out from Dillingham and King Salmon by chartered plane or if the 

towers are close to town, they travel by skiff to the tower site. Crews usually spend one 

day setting up the towers and are able to begin counting fish from the tower by the 

second day. Once each tower has been set up, three person crews count on eight-hour 

shifts that rotate around the clock. 

The procedure for counting is as follows: 1) a fish count is made at the top of the hour 

for iefi ii-inutes from one to-wer; 2) the person records the nuxber, !ewes the tower and 

uses a skiff to move to the opposite side of the river; 3) at twenty minutes after the hour 

another fish count is made for ten minutes; and 4) the two numbers are totaled and 

expanded by a factor of six to yield an hourly passage estimate. Audible timers are used 

to delineate counting intervals. Counts are radioed or telephoned to the area office 

several times daily. 

As the sockeye salmon migration progresses in time, samples to determine age and sex 

are collected using a beach or trip seine. Sockeye salmon lengths are measured from the 

mid-eye to the fork in the tail to the nearest millimeter with calipers. Sex is determined 

by external inspection. A scale is removed from each fish and affixed to a gum card for 



future age determination. Samples are collected in a systematic manner in order to have 

a statistically valid representation of the spawning population 

DATA MANAGEMENT 

Annual Data 

The 1998 Bristol Bay Tower data are summarized in Tables 9-16. Historical tower data 

for all years are in Appendix A. 1-A.8. These appendix tables list sockeye salmon counts 

for each of the eight major towers that have been in operation since 1960. Appendix B 

contains tower data for tower projects that are no longer operated. 

Daily Counts 

D d y  estimztes fro% ceunting towers h2ve been pnblished in am-na! reports of the 

USFWS and ADF&G. These estimates are published in tables but records of annual 

documentation of counting tower projects do not exist. An annual report was written by 

each crewleader to provide information for h ture  crews. This crew report covered 

repair of buildings, nets and outboards but did not provide documentation of counting 

procedures for the season. The USFWS evaluated tower counts when projects were 

operated consecutively with weirs (Spangler and Reitze 1957). In the beginning counts 

were made at five, ten and twenty minute time periods. After evaluation of these 

different strategies, towers used 15 minute counting periods and then changed to one 

10-minute counting period (Seibel 1967). Ten-minute hourly counts have been used 

consistently, with periodic checks for accuracy (Seibel 1967). 



&'different time periods, counting tower data has been compared with other counting 

methods. The Bureau of Commercial Fisheries, U.S. Fish and Wildlife Service, 

compared tower counts with the weir count at the Egegik River weir in 1956 (Reitze 

1957). Counts were taken during the period July 12-30. The tower count of 984,908 

was only 7.4 percent lower than the weir count of 1,063,877. Most of the difference 

occurred on July 16 and 17 when the fish switched to the opposite side of the river 

where there was no counting tower. If these two days were eliminated from the 

compared counts, the tower count would have been 857,390, only 1.1 percent higher 

than the weir count of 847,805 fish. These tower counts were made using two 15- 

minute counting periods each hour and produced 95 percent cofidence limits of 

(+ or -) 3.99 percent. Counts obtained from using one 10-minute period each hour 

produced 95 percent confidence limits of (+ or -) 6.08 percent. Data gathered by 

Fisheries Research Institute, University of Washington (F.R.I.) at the Kvichak River in 

1959 supported the 1956 Bureau of Commercial Fisheries data, "ten minute counts 

taken sy-stematicaEy each hour f i o ~  each kwer  zppezred to be high!y efficient and were 

found to provide estimates usually within (+ or -) 6.0 percent" (ADF&G 1964). The 

accuracy needed to estimate escapement could be achieved using ten-minute counts. 

The Department of Fish and Game continues to utilize ten-minute counts. Work 

documented in a departmental informational leaflet by Me1 Seibel indicates 95 percent 

confidence limits of -7.1 percent to 8.9 percent for counts obtained by 10-minute hourly 

counts. Seibel also states, "In general, the degree of accuracy of escapement estimates 

obtained through the use of counting towers is comparable with the accuracy of other 

biological data collected and used to describe the population dynamics of salmon 

stocks." 



From 1966 periodically until 1972, the Wood River counting towers were used to test 

the accuracy of the Bendix Corporation sonar salmon counters (ADF&G 1964). 

VeSides substantiatins the accuracy and feasibility of using sonar counters to count 

salmon, these tests supported the validity of the tower enumeration methods used in the 

bay. During the 1967 tests, the difference between the two methods was only 1.2 

percent. 

At different times, variability between counting personnel has been questioned and 

considered as a possible source of error (ADF&G 1964). In 1971 counts were made by 

each of the three crewmembers at the Wood River Tower. A total of 18, 10 minute 

counts were made with each crewmember: 6 during good daylight conditions, 6 at night 

and 6 d ~ r i n g  dawn or dusk hours. 

The percentage errors between the three counters and the experienced counter were: 

Crewmember 1 +1.3 

Crewmember 2 +1.2 

Crewmember 3 -1.8 

Coinbined total +0.4 

The combined total percent error for all counters was +0.4 or 117 fish for a count of 

29,000. In general, the lower the actual counts in a ten-rninute interval, the lower the 

percent errors between counters. The percent error for 33 counts of 0-200 fish was only 

-0.09 percent, while for ten counts of 8OO-2,5OO fish the variation was only +1.8 

percent. 

Department biologists periodically check the accuracy of tower employee counts and 

ensure that accuracy and consistency are maintained. 



1998 Bristol Bay Towers 

The 1998 season went well for all tower projects. Despite the fact that Wood River 

Tower experienced extremely high water conditions, the good weather throughout the 

Bristol Bay area made data collection at the tower sites uneventful. Data collection was 

not interrupted due to poor water conditions or problems with visibility.. 

The 1998 Bristol Bay counting tower data is presented in Tables 8-15. Escapement at 

all tower projects ranged from one to seventy-five percent over the point goal. The 

1998 inshore sockeye salmon run of 18.4 million fish was 11.8 million fish less than the 

forecast of 30.2 million. Sockeye runs were less than anticipated in aLl drainages except 

the Nushagak River. 

The 1998 inshore sockeye salmon run was particularly difficult to rnanase. Escapement 

data from the tower pi~jects  wss relied zln heavily inseason in order t e  balance 

escapement with harvestable surplus. Tables 1-7 present escapement goal ranges and 

escapement for each tower project. 

In 1997 a new shared database program called Mariner came online for Bristol Bay staff 

This database contains inseason escapement numbers fiom towers as well as commercial 

catch information. In 1997 and 1998, the tower data was entered inseason on Mariner 

and became available to the public on the Bristol Bay "daily7' information page. This 

same information is also published on the Department of Fish and Game Bristol Bay 

homepage on the Internet. 

The address is: www.cfadfg.state.ak.us.lregion2/finfish/salmonibbayhome.htm. 
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Tables 1-17 

Annual sockeye tower counts and 

Escapement goals in Bristol Bay 



Table 1. Annual sockeye salmon tower counts and escapement goals, 
Egegik River, 1955-1 998. 

1 

I 

YEAR Escapement Goal Range Midpoint Objective Tower Escapement 
1955 
1956 
1957 391,207 
1958 246,354 
1959 1,052,819 
1960 1,798,759 
1961 Unknown 701,538 
1962 350,000 1,027,482 
1963 850,000 997,602 
1964 850,000 849,576 
1965 1,000,000 1,444,608 
1966 1,000,000 804,246 
1967 1,000,000 636,864 
1968 1,000,000 338,654 
1969 400,000 1,015,554 
1970 700,000 91 9,734 
1971 1,000,000 634,014 
1972 600,000 546,402 
1973 600,000 328,842 
1974 500,000 1,275,630 
I a75 6oo:ooo 1.1 73.840 
1976 600,000 509,160 
1977 600,000 692,514 
1978 600,000 895,698 
1979 600,000 1,032,042 
1980 600,000 1,060,860 
1981 600,000 694,680 
1982 600,000 1,034,628 
1983 600,000 792,282 
1984 800-1,200,000 1,000,000 1,165,320 
1985 800-1,200,000 1,000,000 1,095,192 
1986 800-1,200,000 1,000,000 1,151,320 
1987 800-1,200,000 1,000,000 1,272,978 
1988 800-1,200,000 1,000,000 1,612,680 
1989 800-1,200,000 1,000,000 1,610,916 
1990 800-1,200,000 1,000,000 2,191,362 
1991 800-1,200,000 1,000,000 2,786,880 
1992 800-1,200,000 1,000,000 1,945,332 
1993 800-1,200,000 1,000,000 1,516,980 
7 994 800-1,200,000 1,000,000 1,897,932 
1995 800-1,400,000 1,000,000 1,220,142 
1996 800-1,400,000 1,000,000 1,075,596 
1997 800-1,400,000 1,000,000 1,103,964 
1998 800-1,400,000 1,100,000 1,110,888 



Table 2. Annual sockeye salmon tower counts and escapement goals, 
lgushik River, 1955-1 998. 

Midpoint 
yea; Escapement Goal Range Objective Tower Escapement 
1955 

Unknown 
60,000 

400,000 
250,000 
250,000 
200,000 
153,000 
150,000 
200,000 
200,000 
150,000 
150,000 
150,000 
150,000 
150,000 
150,000 
150,000 
150,000 
150,000 
150,000 
150,000 
150,000 
200,000 
200,000 
200,000 
200,000 
200,000 
200,000 
200,000 
200,000 
200,000 
200,000 
200,000 
200,000 
200,000 
200,000 
200,000 



Table 3. Annual sockeye salmon tower counts and escapement goals, 
Kvichak River. 1955-1 998. 

Midpoint 
Year Escapement Goal Range Objective Tower Escapement 
1955 250,546 

10,000,000 
2,500,000 

750,000 
5,000,000 
8,000,000 
6,000,000 
3,500,000 

874,000 
6,000,000 

19,000,000 
2,500,000 
2,000,000 
2,000,000 
6,000,000 

14,000,000 
2,000,000 
~1 nnn nnn 
L,UUU,UUU 

2,000,000 
6,000,000 

14,000,000 
2,000,000 
2,000,000 
2,000,000 

10,000,000 
10,000,000 
5,000,000 
5,000,000 
5,000,000 
8,000,000 
6,000,000 
4,000,000 
6,000,000 
5,000,000 
8,000,000 

10,000,000 
4,000,000 
4,000,000 

2,000,000-1 0,000,000 5O0I0 of projection . . 

18 



Table 4. Annual sockeye salmon tower count and escapement goals, 
Naknek River, 1955-1 998. 

I 

I 
Midpoint 

Year Escapement Goal Range Objective Tower Escapement 
1955 

Unknown 
Unknown 
750,000 
850,000 
800,000 
800,000 

1,000,000 
1,000,000 
1,000,000 
1,000,000 

900,000 
800,000 
800,000 
800,000 
800,000 
800,000 
800,000 
800,000 
800,000 
800,000 
800,000 
800,000 
800,000 

1,000,000 
1,000,000 
1,000,000 
1,000,000 
1,000,000 
1,000,000 
1,000,000 
1,000,000 
1,000,000 
1,000,000 
1,000,000 
1,000,000 
1,000,000 
1,000,000 



Table 5. Annual sockeye salmon tower counts and escapement goals, 
Togiak River, 1955-1 998. 

I 

I Midpoint 
Year Escapement Goal Range Objective Tower Escapement 
1955 

Unknown 
80,000 

100,000 
100,000 
150,000 
120,000 
90,000 

1 10,000 
100,000 
100,000 
11 5,000 
70,000 
80,000 
i 00,000 
? 00,000 
100,000 
100,000 
100,000 
100,000 
100,000 
100,000 
100,000 
100,000 
150,000 
150,000 
1 50,000 
150,000 
l50,OOO 
150,000 
150,000 
150,000 
150,000 
150,000 
150,000 
150,000 
150,000 
150,000 



Table 6. Annual sockeye salmon tower count and escapement goals, 
Ugashik River, 1955-1 998. 

Midpoint 
Year Escapement Goal Range Objective Tower Escapement 

1955 

Unknown 

750,000 
650,000 
600,000 
800,000 
850,000 
850,000 
750,000 
400,000 
700,000 
500,000 
450,000 
450,000 
500,000 
500,iIOO 
500,000 
500,000 
500,000 
500,000 
500,000 
500,000 
500,000 
500,000 
700,000 
700,000 
700,000 
700,000 
700,000 
700,000 
700,000 
700,000 
700,000 
700,000 
700,000 
700,000 
700,000 
700,000 

. , 

I Includes Mother Goose 

2 1 



Table 7. Annual sockeye salmon tower counts and escapement goals, 
Wood River, 1955-1 998. 

Midpoint 
Year Escapement Goal Range Objective Tower Escapement 
1955 

600,000-700,000 Unknown 

450,000 
1,200,000 

900,000 
500,000 
900,000 

1,100,000 
1,000,000 

750,000 
1,000,000 

750,000 
750,000 
700,000 
800,000 
800,000 
800,000 
nnn rrnn 
OUU,UUU 

800,000 
800,000 
800,000 
800,000 
800,000 

1,000,000 
700,000-1,200,000 1,000,000 
700,000-1,200,000 1,000,000 
700,000-1,200,000 1,000,000 
700,000-1,200,000 1,000,000 
700,000-1,200,000 1,000,000 
700,000-1,200,000 1,000,000 
700,000-1,200,000 1,000,000 
700,000-1,200,000 1,000,000 
700,000-1,200,000 1,000,000 
700,000-1,200,000 1,000,000 
700,000-1,200,000 1,000,000 
700,000-1,200,000 1,000,000 
700,000-1,200,000 1,000,000 
700,000-1,200,000 1,000,000 
700,000-1,200,000 1,000,000 



Table 8. Annual Bristol Bay sockeye salmon tower counts, 1955-1998. 

Egegik Tower lgushik Tower Kvichak Tower Naknek Tower 
YEAR Escapement Escapement Escapement Escapement 

250,546 



Table 8. (page 2 of 2). 

Togiak Tower Ugashik Tower Wood Tower Nuyakuk Tower 
Ye?r Escapement Escapement Escapement Escapement 
1955 

48,861 
145,500 
79,788 
37,890 

166,608 
1 03,224 
203,070 
l6l,OlO 
20,250 
96,642 
69,828 

364,648 
224,352 
28,596 

llO,Ol6 
154,614 
669,918 
425,220 
232,554 
576,666 
360,120 

3,026,568 
834,204 
537,864 
31 8,606 
472,596 
429,162 
821,898 
69,762 

31 9,992 
Not operated 
Not operated 
Not operated 
Not operated 
Not operated 
Not operated 

69,702 
250,692 
272,982 



Table 9. Daily sockeye salmon tower counts, Egegik River, 1998. 

Date Daily Counts Cumulative Total Daily O h  of Total Cumulative % 
611 8 24 24 0% 0% 

Total 1 , I  10,888 



Table 10. Daily sockeye salmon tower counts, lgushik River, 1998. 

Daily Counts Cumulative Total Daily O h  of Total 
0% 

Cumulative % 
0% 
0% 
0% 
0% 
0% 
0% 
1% 
1% 
1% 
2% 1 

9% 
, 

24% 
40% 
48% 
54% 
63% 
72% 
75% 
78% 
82% 
86% 
90% 
92% 
94% 
96% 
97% 
99% 
99% 

7/22 1,830 21 5,904 1% 100% 
Total 215,904 



Table 11. Daily sockeye salmon tower counts, Kvichak River, 1998. 

Dqte Daily Counts Cumulative Total Daily % of Total Cumulative % 
6/24 60 60 0% 0% 
6/25 24 84 0% 0% 
6/26 936 1,020 0% 0% 
6/27 2,028 3,048 0% 0% 
6/28 2,694 5,742 0 O h  0% 
6/29 10,344 16,086 0% 1% 
6/30 1 0,044 26,130 0% 1% - - 

711 5,628 31,758 0% 1% bl 

712 354 32,112 0% 1% 
713 52,236 84,348 2% 4% 
714 148,554 232,902 6% 10% 
715 184,488 41 7,390 8% 18% 
716 179,868 597,258 8% 26% 
7ff 155,388 752,646 7% 33% 
718 80,016 832,662 3% 36% 
719 147,258 979,920 6% 43% 
711 0 385,620 1,365,540 17% 59% 
711 1 429,936 1,795,476 19% 78% 

1 

711 2 275,148 2,070,624 12% 90% 
711 3 1 10,676 2,181,300 5% 95% 
711 4 57,150 2,238,450 2% 97 % 
711 5 30,894 2,269,344 I O h  99% 
711 6 1 0,602 2,279,946 0% 99% 
711 7 4,836 2,284,782 0% I 00% 
711 8 5,802 2,290,584 0% 100% 
711 9 3,204 2,293,788 0% 100% 
7/20 1,512 2,295,300 0% 100% 
712 1 774 2,296,074 0% 100% 
TOTAL 2,296,074 



Table 12. Daily sockeye salmon tower counts, Naknek River, 1998. 

~ a i e  Daily Counts Cumulative Total Daily % of Total cumulative % 
6123 96 96 0% 0% 

Total 1.202.172 



Table 13. Daily sockeye salmon tower counts, Nuyukuk River, 1998. 

Date Daily Counts Cumulative Total Daily O h  of Total Cumulative % 
712 90 90 0 O h  0% 

Total 1 46,250 



Table 14. Daily sockeye salmon tower counts, Togiak River, 1998. 

Date Daily Counts Cumulative Total Daily % of Total Cumulative % 
6/26 - - 0% 0% 

-- 100% 
Total 153,576 



Table 15. Daily sockeye salmon tower counts, Ugashik River, 1998. 

I 

Bate Daily Counts 
72 

Cumulative Total 
72 

1,698 
2,466 
3,600 
5,136 

1 1,976 
22,146 
37,260 
52,482 
86,538 

141,216 
239,064 
402,414 
494,700 
522,144 
538,890 
557,562 
575,118 
589,920 
602,238 
618,132 
629,466 
645,522 
680,868 
762,354 
81 3,210 
852,912 
874,422 
890.508 

Daily % of Total 
0% 

TOTAL 890.508 



Table 16. Daily sockeye salmon tower counts, Wood River, 1998. 
I 

Date Daily Counts Cumulative Total Daily % of Total Cumulative % 
3,558 3,558 0% 0% 

1,176 1,755,768 0% 100% 

Total 1 ,755.768 



I 

?able 17. Historical tower count of other species. 

Tower Year Chinook Chum Pink Coho 
Egegik 1997 3 0 

1996 78 103,110 24,91 8 
1995 6 0 144 24 7,470 
1994 36 42 17,994 8,724 
1993 6 
1992 6 
1991 
1990 24 72 
1989 12 
1988 18 6 
1987 
1986 6 

Tower Year Chinook Chum Pink Coho 
Kvichak 1997 342 

1996 
1995 84 24 30 
? 994 132 3 0 66 
1993 162 84 36 
1992 96 42 7 8 
1991 54 4 8 96 
1990 42 6 

Tower - Year Chinook Chum Pink Coho 
Naknek 

Tower Year Chinook Chum Pink Coho 
Ugashik 1997 144 30 6 1 

1996 6 0 138 6 6 
1995 24 6 36 
1994 66 36 300 
1993 102 6 7 2 
1992 9 0 60 1,728 
1991 7 8 90 660 

3 3 



Table 17. (page 2 of 3). 

Toyer Year Chinook Chum Pink Coho 

1975 -24 18 150 
Tower Year Chinook Chum Pink Coho 
Nuyakuk 1997 

1996 
1995 
1994 
1993 
1992 
1991 
1990 
1989 
1988 
I987 
I986 
1985 
1984 
1983 
1982 
1981 
1980 
1979 
I978 
1977 
1976 
1975 
1974 



Table 17.(page 3 of 3) 

, Chinook Chum Pink Coho 
Tower 1972 594 3,102 58,536 
Nuyakuk 1971 
(continued) 1970 

1969 
I968 
1967 
1966 
1965 
1964 
1963 
1962 
1961 



Fighre 1 .  Bri st01 Bay major r i v e r  systems and commercial f i sh ing  d i s t r i c t s .  









Figure 5. Ugashik River lower Site, Bristol Bay ,  Alaska. 











Appendix A 

Historical escapement data for current 

Sockeye salmon counting tower in Bristol Bay 



Appendix A.1. Egegik River historical daily escapement, 1957-1998 

Date 1957 1958 1959 1960 1961 1962 1963 1964 

28-Jun 
29-Jun 
30-Jun 16,212 4,800 
01 J u l  9,960 3,606 4,506 0 26,394 
02-Jul 20,136 7,632 0 0 11,286 38,604 9,798 204 
03-JuI 3,042 7,524 0 0 58,308 76,638 19,266 2,130 
04-Jul 7,524 13,644 80 0 17,826 46,206 1,044 24 
05-Jul 8,848 30,198 20,348 1,416 17,100 14,124 2,538 10,446 
06-Jul 5,632 31,872 15,684 108 49,908 59,994 134,832 12,582 
07-JuI 7,552 27,492 98,920 92,346 74,454 182,160 58,122 23,490 
08-JuI 13,656 44,490 127,512 62,058 65,562 119,448 55,890 87,180 

i; 
Pq 

09-JuI 20,826 18,606 90,436 17,778 119,526 112,512 70,098 89,814 
10-JuI 44,664 8,358 96,960 154,728 62,790 79,254 129,444 38,250 
I 1-JuI 85,639 12,042 88,904 193,404 27,414 95,502 18,390 177,408 
12-Jul 64,132 5,316 17,152 310,710 22,158 93,972 20,628 134,940 
?3-Jul 35,985 1,176 2,216 267,738 9,258 15,618 116,922 135,006 
14-JuI 8,722 2,094 30,132 68,832 39,228 10,176 200,520 41,766 
1 5-JuI 17,179 408 58,544 216,763 9,390 17,856 56,364 48,318 
16-JuI 21,302 294 86,392 165,102 13,446 26,628 34,416 32,994 
1 7-JuI 36 1 3,534 51,820 137,442 19,626 10,494 13,224 7,764 
18-Jul 3,783 3,132 106,704 33,792 18,348 1,482 5,778 5,760 
19-JuI 4,596 924 21,840 43,890 23,220 270 510 1,320 
20-JuI 3,063 1,308 51,512 20,136 17,658 1 14 186 66 
21-JuI 120 288 25,540 12,108 4,944 36 654 84 
22-JuI 1,169 1,362 21,352 402 558 246 24 
23-JuI 681 1,302 8,940 6 2,472 1,530 5 
24-JuI 1,205 264 5,596 0 9,258 3,228 
25-JuI 801 432 1,156 0 3,564 4,362 
26-JuI 154 570 4,624 0 1,404 3,888 
27-JuI 295 1,266 2,404 450 786 
28-JuI 42 432 6,544 612 26,568 
29-JuI 42 30 1,412 366 4,440 
30-JuI 96 174 74 1 228 3,078 
31-JuI 198 48 378 480 

01-Aug 1 14 0 294 240 
02 -Au~  60 246 132 
03 -Au~  132 
04 -Au~  126 

Total 391,207 246,354 1,052,819 1,798,759 701,538 1,027,482 997,602 849,576 



Appendix A . l .  (page 2 of 5). 

Date 1965 1966 1967 1968 1969 1970 1971 1972 1973 
' 

18Jun 
19 J u n  
20Jun 
21 J u n  
22Jun 
23Jun 
24Jun 
25-Jun 
26 J u n  
27-Jun 
28-Jun 
29Jun 
3 W u n  
01 J u l  
02Jul  
03-JuI 
04-JuI 
05-JuI 
06-JuI 
07Jul  
08-JuI 
09Jul  
1 0-JuI 
I 1-JuI . - IL-Jul 
13-JuI 
14-Jul 
15-JuI 
16-Jul 
17-Jul 
1 8-JuI 
19Jul  
20-JuI 
21-JuI 
22-JuI 
23-JuI 
24-JuI 
25-JuI 
26-JuI 
27-Jul 
28-JuI 
29Jul  
30-JuI 
31-JuI 

01-Aug 
02-AU g 
03-Aug 

d 

Total 1,444,608 804,246 636,864 338,654 1,015,554 91 9,734 634,014 546,402 328,842 

47 



Appendix A. 1. (page 3 of 5) 

Date 1974 1975 1976 1977 1978 1979 1980 1981 1982 

Total 1,275,630 1,173,840 509,160 692,514 895,698 1,032,042 1,060,860 694,680 1,034,628 



Appendix A. 1. (page 4 of 5). 

Date 1983 1984 1985 1986 1987 1988 1989 1990 1991 

I 

17 -Ju~  
18-Jun 
19-Jun 
2 0 - J u ~  
21 J u n  
22Jun 
23-Jun 
24-Jun 
25Jun 
26Jun 
27-Ju~ 
28Jun 
29 -Ju~  
30Jun 
01 J u l  
02Jul 
03-JuI 
04-JuI 
05-JuI 
06Jul 
07-JuI 
08-JuI 
09Jul 
IO-Jul 
1 I-JuI 
12-J~ !  
13Jul 
14-JuI 
15-JuI 
16-JuI 
17-JuI 
1 8-JuI 
19-JuI 
20-JuI 
21-JuI 
2 2 4 ~ 1  
23-JuI 
24-Jut 
25Jul 
26-JuI 
27-JuI 
28-JuI 
29-JuI 
30-JuI 
31-JuI 

01-Aug 
02-Aug 
03-Au~ 

d 

Total 792,282 1,165,320 1,095,192 1,151,320 1,272,978 1,612,680 1,610,916 2,191,362 2,786,880 
1; hts season zscopmlcnts were cxtrapolatzd using historic cumulative dam for this river systzm. 

19 



Appendix A. 1. (page 5 of 5). 

I 

Date 1 1992 1993 1994 1995 1996 1997 1998 

- - a  

Total 1,945,332 1,516,980 1,897,932 1,220,142 1,075,596 1,103,964 1,110,888 



Appendix A.2. lgushik River historical daily escapement, 1958-1998. 

Date I 1958 1959 1960 1961 1962 1963 1964 
19-Jun' 

Total 107,478 643,808 495,087 294,252 15,660 92,184 128,532 

5 1 



Appendix A.2. (page 2 of 6). 

Date. ' 1965 1966 1967 1968 1969 1970 1971 

20-Jun 
21 J u n  
22Jun 
23-Jun 
24-Jun 
25-Jun 
26-Jun 
27-Jun 
28-Jun 
29-Jun 
30-Jun 
01 J u l  
02Jul 
03 J u l  
04-JuI 
05-JuI 
06-JuI 
07-JuI 
08-Jul 
09-JuI 
10-JuI 
I 1 -Jul 
12-JuI 
1 3-JuI 
1 4-JuI 
1 5-JuI 
16-JuI 
1 7-JuI 
1 8-JuI 
1 9-JuI 
20-JuI 
21-JuI 
22-Jut 
23-JuI 
24-JuI 
25-JuI 
26-JuI 
27-JuI 
28-JuI 
29-JuI 
30-JuI 
31-JuI 

01 - A u ~  
02 -Au~  
03 -Au~  
04 -Au~  
05-Aug 

Total 180,840 206,360 281,772 194,508 512,328 370,920 210,960 



Appendix A.2. (page 3 of 6). 

I 

Date, 1972 1973 1974 1975 1976 1977 I 978 

20-Jun 
21-Jun 
22-Jun 
23-Jun 
24Jun 
25-Jun 
26-Jun 
27-Jun 
28-Jun 
29Jun 
30-Jun 
01 J u l  
02-JuI 
03-Jut 
04-JuI 
05-JuI 
06-JuI 
07-JuI 
08-JuI 
09-JuI 
10-Jul 
1 I-Jul 
12-JuI 
1 3-JuI 
14-JuI 
1 5-JuI 
16-JuI 
1 7-JuI 
1 8-JuI 
1 9-JuI 
20-JuI 
21-JuI 
22Jul 
23-Jul 
24-JuI 
25-JuI 
26-Jul 
27-JuI 
28-JuI 
29-Jut 
30-JuI 
31-JuI 

0 1 - A u ~  
02 -Au~  
03-Aug 
04 -Au~  
05 -Au~  

Total 60,018 59,508 358,752 241,086 186,120 95.970 536,154 



20-Jun 
21-Jun 
22-Jun 
23-Jun 
24-Jun - - 25-Jun 
26-Jun 
27-Jun 
28-Jun 
29Jun 
30Jun 
01 J u l  
02-JuI 
03-JuI 
04-JuI 
05-JuI 
06-Jul 
07-JuI 
08-JuI 
09-JuI 
1 0-JuI 
I I -Jill 
1 2-JuI 
13JuI 
14-JuI 
1 5-JuI 
16-JuI 
1 7-JuI 
1 8-JuI 
1 9-JuI 
20-JuI 
21-JuI 
22Jul 
23-JuI 
24Jul 
25-JuI 
26-JuI 
27-JuI 
28-JuI 
29-JuI 
30-JuI 
31-JuI 

0 I -Aug 
02-Aug 
03-Aug 
04-Aug 
05-Aug 

Appendix A.2. (page 4 of 6) 

, 
Date 1979 1980 1981 1982 1983 1984 1985 

19Jun 

Total 859,560 1,987,530 591,144 423,768 180,438 184,872 212,454 

54 
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Appendix A,?. (page 5 of 6) 

Date 1986 1987 1988 1989 1990 1991 1992 

20-Jun 
21-Jun 
22-Jun 
23-Jun 
24-Jun 
25Jun 
26Jun 
27Jun 
28Jun 
29Jun 
30-Jun 
01 J u l  
02Jul 
03-JuI 
04-JuI 
05-JuI 
06-JuI 
07Jul 
08-JuI 
09Jul 
10-Jtii 
1 l J u l  
12-JuI 
1 3-JuI 
14-JuI 
1 5-JuI 
16-JuI 
17Jul 
1 8-JuI 
1 9-JuI 
20-JuI 
21 J t i l  
22-JuI 
23-JuI 
24-JuI 
25-JuI 
26-JuI 
27-JuI 
28-JuI 
29-JuI 
30-JuI 
31-JuI 

01 -Aug 
02-Aug 
03 -Au~  
04-Aug 
05-Aug 

Total 307,728 169,236 170,454 461,61 0 365,802 756,126 304,920 

55 



Appendix A.2. (page 6 of 6) 

Date 1993 1994 1995 1996 1997 1998 

2OJun. 
21 J u n  
22-J u n 
23 J u n  
24-Jun 
25-Jun 
26-Jun 
27-Jun 
28-Jun 
29-Jun 
30-Jun 
01-JuI 
02Jul 
03Jul 
04Jul 
05-JuI 
06-JuI 
07-JuI 
08-JuI 
09-JuI 
10-JuI 
1 1-JuI 
12-JuI 
13-JuI 
14Jul 
1 5-JuI 
16-JuI 
17-JuI 
1 8-JuI 
19-JuI 
20-JuI 
21-JuI 
22-JuI 
23-JuI 
24-JuI 
25-JuI 
26-JuI 
27-JuI 
28-JuI 
29-JuI 
30-JuI 
31-JuI 

01 -Au~  
02-AUCJ 
03-Au~ 
04-Aug 
05-Au~ 

Total 405,564 445,920 473,382 400,674 127,704 215,904 





Appendix A.3. ipage 2 of 7). 

Date 1962 1963 1964 1965 1966 1967 1968 

19Jun 
21 J u n  
22-Jun 
23-Jun 
24-Jun 
25-Jun 
26-Jun 
27-Jun 
28-Jun 
29-Jun 
30Jun 
01 J u l  
02-JuI 
03-JuI 
04-JuI 
05-JuI 
06-JuI 
07-Jut 
08-JuI 
09-JuI 
10-JuI 
1 I J u l  
12-Ju! 
1 3-JuI 
14-JuI 
1 5-JuI 
16-JuI 
17-JuI 
18-JuI 
1 9-JuI 
20-JuI 
21-Jti! 
22-JuI 
23-JuI 
24-JuI 
25-JuI 
26-JuI 
27-JuI 
28-JuI 
29-JuI 
30-JuI 
31-JuI 

01-Aug 
02-Aug 

Total 2,580,884 338,570 956,616 24,320,580 3,756,184 3,215,950 2,556,432 



I 

Appendix A.13. (page 3 of 7). 

Date 1969 1970 1971 1972 1973 1974 1975 

19-Jun 
21-Jun 
22-Jun 
23-Jun 
24-Jun 
25-Jun 
26-Jun 
27Jun 
28Jun 
29Jun 
30-Jun 
01 J u l  
02Jul 
03Jul 
04-JuI 
05-JuI 
06-JuI 
07-JuI 
08-JuI 
09-JuI 
I OJul 
? ? -Jul 
1 2-JuI 
1 3-JuI 
1 4-JuI 
1 5-JuI 
1 6-JuI 
1 7-JuI 
1 8-JuI 
1 9-JuI 
20-JuI 
21-JuI 
22-JuI 
23-JuI 
24-Jul 
25-JuI 
26-JuI 
27-JuI 
28-JuI 
29-JuI 
30-Ju~ 
31-JuI 

01 -Au~  
02-Au~ 

Total 8,394,174 13,916,346 2,381,266 1,009,962 226,554 4,433,844 13,140,354 

5 9 



I 

I 

Appendix A. 3. (page 4 of 7). 

Date 1976 1977 1978 1979 1980 1981 1982 

25-Jun 
26-Jun 
27Jun 
28Jun 
29Jun 
30-Jun 
01 J u l  
02-JuI 
03-JuI 
04-Jul 
05-JuI 
06-JuI 
07-JuI 
08-JuI 
09-JuI 
? 0-Jul 
I 1-JuI 
1 2-JuI 
1 3-JuI 
14-Jul 
1 5-JuI 
16-JuI 
1 7-JuI 
18-Jul 
1 9-JuI 
20-JuI 
21-JuI 
22-JuI 
23-JuI 
24-JuI 
25-JuI 
26-JuI 
27-JuI 
28-Jul 
29-JuI 
30-JuI 
31-JuI 

01-Aug 
0 2 - A u ~  

Total 1,965,282 1,341,102 4,149,126 11,216,628 22,500,822 1,749,636 1,134,810 
continued 



Appendix A.3. (page 5 of 7) 

Date 1983 1984 1985 1986 1987 1988 1989 

21-Jun 
22-Jun 
23Jun 
24Jun 
25-Jun 
26-Jun 
27Jun  
28Jun 
29Jun 
30Jun 
01-JuI 
02-JuI 
03-JuI 
04-Jul 
05-JuI 
06-JUJ 
07-Jul 
08 J u l  
09-JuI 
1 0-JuI 
I I-JuI 
1 2-JuI 
1 3-JuI 
14-JuI 
1 5-JuI 
1 6-JuI 
1 7-JuI 
18Jul  
1 9-JuI 
20Jul  
21-JuI 
22-JuI 
23-JuI 
24-JuI 
25-JuI 
26-JuI 
27-JuI 
28-Ju~ 
29-JuI 
30-JuI 
31-JuI 

01 - A u ~  
02-Aug 

Total 3,569,592 10,490,454 7,211,046 1 , I  79,322 6,065,880 4,065,216 8,317,500 

6 1 



Appendix A.3. (page 6 of 7) 
, 

1 

Date 1990 1991 1992 1993 1994 1995 1996 

19-Jun 
21 J u n  
22-Jun 
23-Jun 
24-Jun 
25-Jun 
26-Jun 
27-Jun 
28-Jun 
29Jun 
30-Jun 
01 J u l  
02-JuI 
03-JuI 
04-JuI 
05-JuI 
06-JuI 
07-JuI 
08-JuI 
09-JuI 
10-JuI 
I I-JuI 
12-JuI 
i 3-Jui 
1 4-JuI 
1 5-JuI 
16-JuI 
1 7-JuI 
1 8-JuI 
19-JuI 
20-JuI 
21-JuI 
22Jul 
23-JuI 
24-JuI 
25-JuI 
26-JuI 
27-JuI 
28-JuI 
29-JuI 
30-JuI 
31-JuI 

0 1 - A u ~  
02 -Au~  

Total 6.970.020 4.222.746 4.725.864 4,025,166 8,337,840 10,038,720 1,450,578 



Appendix A3. (page 7 of 7 )  
I 

Date 1997 1998 

19-Jun 

Total 1.503.732 2.296.074 



Appendix A.4. Naknek River historical daily escapement, 1958-1 998 

Date 1958 1959 1960 1961 1962 1963 1964 

17-~un'  
18Jun 
19-Jun 
20-Jun 
21-Jun 
22-Jun 
23-Jun 
24-Jun 
25-Jun 
26-Jun 
27Jun 
28-Jun 
29-Jun 
30Jun 
01 J u l  
02-Ju~ 
03-JuI 
04-JuI 
05-JuI 
06-JuI 
07Jul 
08-JuI 
09-JuI 
1OJul 
1 1-JuI 
12-J U! 

13-JuI 
14-JuI 
15-JuI 
16-JuI 
17-JuI 
18-JuI 
19-JuI 
20-JuI 
21 -Jul 
22Jul  
23-JuI 
24-JuI 
25-JuI 
26-JuI 
27-JuI 
28-JuI 
29-JuI 
30-JuI 
31-JuI 

01 -Au~  
02 -Au~  
03-AUCJ 
04 -Au~  

Total 278,118 2,231,807 828,381 351,078 723,066 905,358 1,349,604 

61 



Appendix A.4. (page 2 of 6) 

Date 1965 1966 1967 1968 1969 1970 1971 

, 
17-Jun 
18-Jun 
19-Jun 
20Jun 
21-Jun 
22-Jun 
23-Jun 
24-Jun 
25-Jun 
26Jun 
27-Jun 
28-Jun 
29-Jun 
30Jun 
01-JuI 
02-JuI 
03-JuI 
04Jul  
05-Jul 
06-JuI 
07-JuI 
08-Jul 
09-JuI 
1 0-JuI 
I I J u l  
12-JuI 
13-JuI 
14-Ju~ 
1 5-JuI 
16-JuI 
17-JuI 
1 8-JuI 
19-JuI 
20-JuI 
21-JuI 
22Ju l  
23-JuI 
24-JuI 
25-JuI 
26-Jul 
27-JuI 
28-JuI 
29-JuI 
30-JuI 
31-JuI 

01-Aug 
02-Aug 
03-Aug 
04-Aug 

Total 717,798 1,016,445 755,640 1,023,222 1,331,202 732,502 935,754 



Appendix A.4. (page 3 of 6) 

Date 1972 1973 1974 1975 1976 1977 1978 

17-Jun, 
18-Jun 
19-Jun 
20-Jun 
21-Jun 
22-Jun 
23-Jun 
24-Jun 
25-Jun 
26-Jun 
27-Jun 
28-Jun 
29-Jun 
30-Jun 
01 J u l  
02-JuI 
03-JuI 
04-JuI 
05-JuI 
06-JuI 
07-JuI 
08-JuI 
09-JuI 
10-JuI 
I I-JuI 
12-JuI 
13-Ju! 
14-JuI 
15-JuI 
16-Ju! 
17-Jul 
18-JuI 
1 9-JuI 
20-JuI 
21-JuI 
22-JuI 
23-JuI 
24-JuI 
25-JuI 
26-Jul 
27-JuI 
28-JuI 
29-Ju! 
30-JuI 
31-JuI 

01-Aug 
02-Aug 
03 -Au~  
04-Aug 

Total 586,518 356,676 1,241,058 2,026,686 1,320,750 1,085,856 81 3,378 



Appendix A.4. (page 4 of 6). 

Date 1979 1980 1981 1982 1983 1984 1985 

18-Jun' 
19-Jun 
20-Jun 
21-Jun 
22-Jun 
23-Jun 
24-Jun 
25-Jun 
26-Jun 
27-Jun 
28-Jun 
29Jun 
30Jun 
01 J u l  
02Jul 
03Jui 
04-JuI 
05-JuI 
06-JuI 
07-JuI 
08-JuI 
09-JuI 
10-JuI 
I 1-Jul 
12-Jul 
13-Jg! 

14-JuI 
15-JuI 
16-JuI 
I 7-JuI 
1 8-JuI 
1 9-JuI 
20-JuI 
21-JuI 
22-JuI 
23Jul 
24-JuI 
25-JuI 
26-JuI 
27-JuI 
28-JuI 
29-JuI 
30-JuI 
31-Jul 

0 1 - A u ~  
0 2 - A u ~  
03 -Au~  
04 -Au~  

Total 925.362 2,644,686 1.796.220 1.1 55.552 888,078 1,242,474 1,849,988 



Appendix A.4. (page 5 of 6) 

Date 1986 1987 1988 1989 1990 1991 1992 

17Juni 
18-Jun 
19-Jun 
20Jun 
21-Jun 
22Jun 
23Jun 

- 
1 -- 24-Jun 

Mil 25-Jun 
26Jun 
27-Jun 
28Jun 
29Jun 
3OJun 
01 J u l  
02Ju l  
03Ju l  
04Ju l  
05-JuI 
06Ju l  
0 7 4 1  

L-Ti - 08Jul  
09Ju l  
1 OJul 
1 1 -Jul 
32-jui 
13-JuI 
14-Jul 
15-JuI 
1 6-Ju~ 
1 7-JuI 
1 8-JuI 
1 9-JuI 
20-JuI 
21 J u l  
22-JuI 
23-JuI 
24Ju l  
25-JuI 
26-JuI 
27-JuI 
28-JuI 
29-JuI 
30-JuI 
31-JuI 

01-Aug 
02-Aug 
0 3 - A u ~  
0 4 - A u ~  

Total 1,977,645 1,061,806 1,037,244 1.161.984 2,092,578 3,578,548 1,606,650 



Appendix A.4. (page 6 of 6). 

Date 1993 1994 1995 1996 1997 1998 

17-Jun, 
18Jun 
19Jun 
20-Jun 
21-Jun 
22Jun 
23Jun 
24Jun 
25Jun 
26Jun 
27Jun 
28Jun 
29Jun 
3OJun 
01 J u l  
02 J u l  
03Jul 
04-JuI 
05Jul 
06-JuI 
07-JuI 
08-JuI 
09-JuI 
10 Ju t  
! 1 J u l  
12Jul 
i 3-Jui 
1 4-JuI 
1 5-JuI 

16-JuI 
1 7-JuI 
1 8-JuI 
1 9-JuI 
20-JuI 
21-JuI 
22-JuI 
23-JuI 
24-JuI 
25-JuI 
26-JuI 
27-JuI 
28-JuI 
29-JuI 
30-JuI 
31-JuI 

01-Aug 
02-Aug 
03-Aug 
04-Aug 

Total 1.535.658 . 990,810 1,111.140 1,078,098 1,025,664 1,202.172 



Appendix A.5. Nuyakuk River historical daily escapement, 1959-1998. 

Date 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 

1 4-AUCJ . - 

Total 48,861 145,500 79,788 37,890 166,608 103,224 203,070 161,010 20,250 96,642 

70 



Appendix A.5. (page 2 of 4) 

Date 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 

1 4-Aug 
Total 69,828 364,648 224,352 28,596 110,016 154,614 669,918 425,220 232,554 576,666 



Appendix A.5. (page 3 of 4) 

Date 1979 1980 1981 1982 1983 1984 1985 1986 1987 

01 J u l  
02-JuI 
03Jul 
04Jul 
05 J u l  
06Jul 
07 J u l  
08-Jut 
09-JuI 
10-Jul 
1 1-JuI 
12-JuI 
13-JuI 
14-JuI 
15-JuI 
16 J u l  
17-JuI 
1 8-JuI 
1 9-JuI 
20-JuI 
21-JuI 
22-JuI 
23-JuI 
24-JuI 
25-JuI 
26-JuI 
27Jui  
28Jul 
29-JuI 
30-JuI 
31-JuI 

0 1 -Aug 
02-Aug 
03-Aug 
04-Aug 
05 -Au~  
06 -Au~  
07 -Au~  
08-Aug 
09-Aug 
1 0-AU g 
1 I - A u ~  
1 2 - A u ~  
13-Aug 

4 

Total 360,120 3,026,568 834,204 537,864 318,606 472,596 429, 162 821,898 69,762 

72 



Appendix A.5. (page 4 of 4) 

Date 1988 1989-94 1995 1996 1997 1998 
I 

23Jun ' 
24Jun 
25Jun 
26Jun 
27-Jun PROJECT 
28Jun NOT 
29-Jun OPERATED 
30-Jun 
01 J u l  7,362 
02-JuI 19,926 
03Jul 13,080 
04Jul  8,844 
05Jul 3,996 
06Jul 1,854 
0 7 4 ~ 1  5,520 
08Jul  18,858 
09Jul  29,736 
1OJul 26,976 
11Jul  11,862 
12-JuI 12,114 
1 3-JuI 28,614 
14-JuI 34,602 
15-JuI 35,154 
16Ju l  40,008 
17-JuI 13,464 
I 8-Ju! 3,234 
19-JuI 2,052 
20-JuI 1,944 
21-JuI 792 
22-JuI 
23-JuI 
24Jul  
25-JuI 
26-JuI 
27-JuI 
28Jul  
29-JuI 
30-JuI 
31 J u l  

01-Aug 
0 2 - A u ~  
0 3 - A u ~  
04-Au~ 
05 -Au~  
O&Au g 
07 -Au~  
08 -Au~  
09 -Au~  
1 0 - A u ~  
I I - A u ~  
1 2 - A u ~  
1 3-AU g 
1 4 - A u ~  
Total 31 9.992 69,702 250.692 272.982 146,250 



Appendix A.6. Togiak River historical daily sockeye salmon escapement, 1960-1998 

27-Jun 
28Jun 
29-Jun 
3OJun 
01-JuI 
02Jul 
03-JuI - 

'i- 04-JuI 
fi@ 05-Jul 

06-JuI 
07-JuI 
08-JuI 
09-JuI 
1OJul 
11 J u l  
12Jul  
13-JuI 
14-JuI 
15-JuI 

- - 16-JuI 
17-JuI 
1 8-JuI 
1 9-JuI 
20-JuI 
21-JuI 
22-JuI 
234ui 
24-JuI 
25-JuI 
26-JuI 
27-JuI 
28-JuI 
29-JuI 
30-JuI 
31-JuI 

01 -Au~  
02 -Au~  
0 3-AU g 
04 -Au~  
05-Au~ 
06 -Au~  
07 -Au~  
08 -Au~  
09 -Au~  
1 0-Aug 
1 1 - A u ~  
1 2 - A u ~  
1 3 - A u ~  
1 4 - A u ~  
1 5 - A u ~  
1 6-AUCJ 
I 7 - A u ~  
1 8 - A u ~  
I 9 - A u ~  

Date 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970. 

20-AUCJ - - 

Total 162,810 94,452 47,070 102,276 95,574 88,462 90,942 63,000 35,256 106,122 172,914 
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Appendix A.6. (page 2 of 4) 

Date 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 

Total 190,830 74,058 95,526 68,040 160,962 158,160 125,868 207,204 145,626 41 0,058 201,558 

7 5 



Appendix A.6. (page 3 of 4) 

Date 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 

Total 236,322 165,918 86,340 136,476 167,694 247,756 210,270 81,612 137,321 235,027 191,358 
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Appendix A.6. (page 4 of 4) 

Date 1993 1994 1995 1996 1997 1998 

Total 143,490 154,560 172,668 149,172 130,638 153,366 

77 



Appendix A,7. [Ugashik River historical daily escapement, 1957-1 998 

Date 1957 1958 1959 1960 1961 1962 1963 1964 

20-Jun 
21-Jun 
22-Jun 
23-Jun 
24-Jun 
25-Jun 
26-Jun 
27Jun 
28-Jun 
29-Jun 
30 J u n  
01-JuI 
02-JuI 
03-JuI 
04-JuI 
05-JuI 
06-JuI 
07-JuI 
08-Jul 
09-JuI 
1 0-JuI 
11-JUI 
12-JuI .. m i d u i  
14-JuI 
1 5-JuI 
16-JuI 
1 7-JuI 
1 8-JuI 
19-JuI 
20-JuI 
21-JuI 
22-JuI 
23-JuI 
24-JuI 
25-JuI 
26-JuI 
27-JuI 
28-JuI 
29-JuI 
30-JuI 
31-JuI 

01 -Au~  
0 2 - A u ~  
03-Au~ 
04-Au~ 
05-Au~ 
06-Aug 
07-Au~ 
08-Aug 
09-Au~ 

Total 214,802 279,540 219,223 2,294,200 348,658 255,426 388,254 472,770 



Appendix A.7. (page 2 of 6) 

Date 1965 1966 1967 1968 1969 1970 1977 1972 1973 

0 9 - A u ~  
Total 990,912 702,834 238,830 70,326 160,380 726,192 500,370 79,428 38,988 



Appendix A.7. (page 3 of 6) 

Date 4974 1975 1976 1977 1978 1979 1980 1981 

20-Jun 
21 J u n  
22Jun 
23Jun 
24-Jun 
25-Jun 
26-Jun - - 27Jun 

k 28-Jun 
29-Jun 
30-Jun 
01-JuI 
02Jul  
03Jul  
04-JuI 
05-JuI 
06-JuI 
07-JuI 
08-JuI 

- 09-JuI 
1 0-JuI 
I 1-JuI 



Appendix A.7. (page 4 of 6) 

I 

I 

Date 1982 1983 1984 1985 1986 1987 1988 

2OJun 
21 J u n  
22-Jun 
23-Jun 
24-Jun 
25-Jun 
26Jun 
27-Jun 
28Jun 
29-Jun 
30Jun 
01 J u l  
02Jul  
03 J u l  
04Jul  
05Jul  
06Jul  
07-JuI 
08Jul  
09Jul  
10-JuI 
I I-JuI 
12JuI  
13Ju l  
14-Jul 
15-Jul 
16-JuI 
1 7-Ju~ 
1 8-JuI 
19-Jut 
20-JuI 
21-JUJ 
22-JuI 
23-JuI 
24-JuI 
25-Ju~ 
26-JuI 
27-JuI 
28-Jul 
29-Ju~ 
30-JuI 
31-JuI 

01 -Au~  
0 2 - A u ~  
0 3 - A u ~  
0 4 - A u ~  
0 5 - A u ~  
0 6 - A u ~  
07 -Au~  
0 8 - A u ~  
09 -Au~  

Total 1,157,490 998.898 1,231,698 994,104 1,001,492 668,964 642,276 



Appendix A.7. (page 5 of 6). 

Date 1989 1990 1991 1992 1993 1994 1995 

21-Jun 
22-Jun 
23-Jun 
24 J u n  
25-Jun 
26-Jun 
27-Jun 
28-Jun 
29-Jun 
30-Jun 
01-JuI 
02-JuI 
03-JuI 
04-JuI 
05-JuI 
06-JuI 
07-JuI 
08-JuI 
09-JuI 
10-JuI 
11-JuI 
12-JuI 
1 3-JuI 
14-JuI 
15-JuI 
16-JuI 
17-JuI 
18-Ju! 
1 9-JuI 
20-JuI 
21-Jul 
22-JuI 
23-JuI 
24-JuI 
25-JuI 
26-JuI 
27-JuI 
28-JuI 
29-JuI 
30-JuI 
31-JuI 

01 -Au~  
02 -Au~  
03-Aug 
0 4 - A u ~  
05 -Au~  
06 -Au~  
07 -Au~  
08 -Au~  
09-Aug 

Total 1,681,302 730,038 2,457,306 2,173,692 1,388,772 1,080,858 1,304,058 



Appendix A.7. (page 6 of 6). 
- 

1 

Date ' 1996 1997 1998 
20-Jun 
21 J u n  
22Jun 
23-Jun 
24-Jun 
25-Jun 
26-Jun 
27-Jun 
28-Jun 
29Jun  
3OJun 
01-JuI 
02Ju l  
03-JuI 
04Jul  
05-JuI 
06-JUl 
07-JuI 
08-JuI 
09-Ju! 
10-Juf 
I I-JuI 
12-JuI 
13-JuI 
14-JuI 
15Ju l  
16-JuI 
17-JuI 
18-Jul 
1 9-JuI 
20-JuI 
21-JuI 
22-JuI 
23 J u l  
24-JuI 
25-JuI 
26-JuI 
27-JuI 
28-JuI 
29Ju l  
30-JuI 
31-JuI 

0 1 - A u ~  
0 2 - A u ~  
0 3 - A u ~  
04 -Au~  
05 -Au~  
06-AUg 
0 7 - A u ~  
0 8 - A u ~  
0 9 - A u ~  

Total 667,518 618,396 890,508 



Appendix A8. Wood River historical daily escapement, 1956-98. 

Date 
16-Jun 

Total 773,101 288,727 959,630 2,209,209 1,015,767 460,737 873,888 721,350 1,076,088 675,156 



Appendix A,8. rpage 2 of 5) 

Date 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 
1 6 J u n  

- 
0 2 - A u ~  

Total 1,208,656 515.598 649,344 604,338 1,161,918 851,202 430,602 330,438 1,708,704 1,270,l I 6  



Appendix A8. (page 3 of 5). 

Date ,1976 1977 1978 1979 1980 1981 1982 1983 1984 . -1985 
16-Jun ' 
17Jun 
18-Jun 
19-Jun 
20-Jun 
21 J u n  
22-Jun 
23-Jun - 24-Jun - 

L 25-Jun 
26Jun 
27-Jun 
28-Jun 
29-Jun 
30-Jun 
01-JuI 
02-JuI 
03-JuI 
04-JuI 
05-JuI 
06-JuI 
07-JuI 
08-JuI 

02-Aug 
Total 816,996 561.828 2,266,020 1,705,602 2,968,620 1,231,920 976,470 1,360,350 1,002,792 939,000 



Appendix A8. (page 4 of 5) 

- - -  - 

Date 1986 1987 1988 1989 1990 1991 1992 1993 

02-AUCJ 
Total 818,652 1,337,172 866,778 1,186,410 1,069,368 1,159,578 1,284,870 1,176,054 



Appendix A,8. (page 5 of 5) 

Date 1994 1995 1996 1997 1998 

02-AUCJ 
Total l,471,8SG 1,482,162 1,649,598 1,512,396 1,755,768 



Appendix B 

Historical escapement data 

for previous sockeye salmon counting 

towers in Bristol Bay 



Appendix B.1. Branch River historical daily sockeye salmon escapement, 1957-1976 

Date 

18-Jun 
19-Jun 
20-Jun 
21-Jun 
22-Jun 
23-Jun 
24-Jun 
25-Jun 
26-Jun 
27-Jun 
28-Jun 
29-Jun 
30-Jun 
01-JuI 
02-JuI 
03JuI 
04Ju l  
05-JuI 
06-JuI 
07-JuI 
08-JuI 
03-JuI 
1 0-JuI 
1 I-JuI 
12-JuI 
1 3-JuI 
14-JuI 
1 5-Ju! 
16-JuI 
17-JuI 
18-JuI 
19Ju l  
20-JuI 
21-JuI 
22-JuI 
23-JuI 
24-JuI 
25-JuI 
26-JuI 
27-JuI 
28-JuI 
29-JuI 
30-JuI 
31-JuI 

0 1 - A u ~  
02-Aug 
0 3 - A u ~  
04-AUCJ 

Total 126,595 94,650 825,431 1,240,530 90,036 90,630 203,334 248,700 175,020 174,336 295,224 



Appendix B.1. (page 2 of 2) 

Date 
18-Jun 
19-Jun 
20-Jun 
21-Jun 
22Jun 
23-Jun 
24-Jun 
25-Jun 
26-Jun 
27-Jun 
28-Jun 
29-Jun 
30-Jun 
01-JuI 
02Jul  
03Jul  
04Jul  
05Jul  
06Jul  
07-JuI 

- , . .- 
Total 193,872 182,490 177,060 187,302 151, I88  34,806 214,848 100,480 81,822 



Appendix B.2. Branch River historical daily chinook salmon escapement, 1966-1 976. 

Date 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 
1 

18-Jun ' 
19-Jun 
20-Jun 
21-Jun 0 
22-Jun 0 
23-Jun 0 
24-Jun 0 
25-Jun 0 0 
26-Jun 0 0 0 0 
27-Jun 0 0 0 0  0 
28-Jun 0 0 0 0  0 
29-Jun 0 0 0 0  0 
30-Jun 0 0 0 O N 0  0 NO 0 
01-Jul 36 0 0 0 0 DATA 0 DATA 6 
02-Jul 6 0 0 0 0 AVAILABLE 0 AVAILABLE 0 
03-Jul 0 6 0 1 2  0 0 0 ' 0 
04-JuI 6 0 18 0 18 0 0 6 0 
05-JuI 48 0 1 2 0 0  0 0  0 0 
06-JuI 6 0 1 8 0 6 6 0  12 0 
07-JuI 12 0 0 0 0 0 6  12 0 
08-JuI 90 0 0 0 0 6 0  6 6 
09-JuI 6 0 0 0 6 0 0  30 0 
1 0-JuI 6 7 8 0 0 0 0 0  0 0 
I 1 -Jul 6 78 0 0  0 1 8  0 6 0 
12-JuI 30 342 0 0 0 6 0 0 0 
13-Jul 18 792 0 0 0 0 0 12 0 
14-JuI 18 126 12 6 6 0 0 6 12 
15-JuI 1 2 2 4 0 0 6 0 0  6 6 
16-JuI 12 6 0 0 6 0 0  234 
17-JuI 54 12 S 0 12 0 
18-Jui 42 24 294 18 18 18 
19-JuI 120 18 72 66 24 6 
20-JuI 252 12 66 54 6 6 
21-JuI 390 36 78 102 12 
22-Jul 282 246 36 
23-JuI 396 198 18 
24-JuI 51 0 12 
25-JuI 192 30 
26-JuI 66 24 
27-Ju~ 186 48 
28-JuI 5 34 6 
29-JuI 
30-JuI 
31-JuI 

01-Aug 
0 2 - A u ~  
03 -Au~  
04 -Au~  
Total 1,806 3,522 582 6 300 282 36 96 264 



Appendix 0.3. Snake River historical daily escapement, 1960-1973~. 

-- - 

I 

D a t e '  1960 1961 1962 1963 1964 1 9 7 3 ~  

20-Jun 
21 -Jun 
22-Jun 
23-Jun 
24-Jun 
25-Jun 
26-Jun 
27-Jun 
28-Jun 
29-Jun 
30-Jun 
01 J u l  
02Jul  
03Jul  
04Jul  
05-JuI 
06-JuI 
07-JuI 
08-JuI 
09-JuI 
IOJu l  
i i - Ju I  
12-JuI 
13-JuI 
14-JuI 
15-JuI 
16-JuI 
17-JuI 
1 8-JuI 
19-JuI 
20-JuI 
21-JuI 
22-JuI 
23-JuI 
24-JuI 
25-JuI 
26-Jul 
27-JuI 
28-JuI 
29-JuI 
30-Jul 
31-JuI 

0 1 - A u ~  
02-AU g 
0 3 - A u ~  
0 4 - A u ~  
0 5 - A u ~  

Total 16,598 4,856 1,760 37,924 12,436 931 

Project became a weir for rehabilitation project. 
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