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MANAGERS MANUAL

By

James N. McCullough

Regional Information Report® No. 4K01-1

Alaska Department of Fish and Game
Division of Commercial Fisheries
211 Mission Road
Kodiak, Alaska

January 2001

The Regional Information Report Series was established in 1987 to provide an information access system for
all unpublished division reports. These reports frequently serve diverse ad hoc informational purposes or archive basic
uninterpreted data. To accommodate timely reporting of recently collected information, reports in this series undergo
only limited internal review and may contain preliminary data; this information may be subsequently finalized and
published in the formal literature. Consequently, these reports should not be cited without prior approval of the author
or the Division of Commercial Fisheries.
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ABSTRACT

The compiling of known Alaska Peninsula anadromous salmon streams from several databases and
documents into a single report should be an aid to Alaska Department of Fish and Game staff and
diverse federal, state, and private individuals and groups.

This report presents chinook Oncorhynchus tshawytscha, sockeye O. nerka, coho O. kisutch, pink O.
gorbuscha, and chum O. keta use by stream in the Alaska Peninsula. There are 307 salmon streams
in the Alaska Peninsula salmon management area. The South Alaska Peninsula has 224 streams;
sockeye are found in 37, coho in 81, pink in 204 and chum salmon in 136. The North Alaska
Peninsula has 83 streams; chinook are found in 21, sockeye in 55, coho in 50, pink in 39 and chum
salmon in 73.

The established peak count point escapement goals for the South Alaska Peninsula are for chinook 0,
sockeye 79,500, coho 4,000, pink 1,631,550 to 1,420,550, and chum 322,500 fish. The North Alaska
Peninsula established point escapement goals are chinook 9,300, sockeye 631,500, coho 72,000,
pink 37,500 to 2,500, and chum 319,751 fish.

Annual 1990-1999 peak escapement counts for the South Alaska Peninsula have averaged O
chinook, 74,899 sockeye, 15,801 coho, 2,542,760 pink, and 367,739 chum salmon. North Peninsula
1990-1999 escapements averaged 12,929 chinook, 976,031 sockeye, 83,391 coho, 91,369 pink, and
345,844 chum salmon.



INTRODUCTION

This report documents known salmon systems, their escapement goals, and escapement counts in the
Alaska Peninsula Management Area.

The Alaska Peninsula may be divided into two subareas: (1) the South Peninsula, consisting of
Pacific Ocean coastal waters extending west of Kupreanof Point to Scotch Cap on Unimak Island;
and (2) the North Peninsula, consisting of Bering Sea waters extending west from Cape Menshikof
to Cape Sarichef on Unimak Island (Figure 1). The South Peninsula is comprised of four districts:
Southeastern, South Central, Southwestern, and Unimak. The North Peninsula is comprised of two
districts: Northwestern and Northern.

Four species of Pacific salmon are known to occur in South Alaska Peninsula streams: sockeye
Oncorhynchus nerka, coho O. kisutch, pink O. gorbuscha, and chum O. keta salmon while five
species occur in North Alaska Peninsula streams: chinook O. tshawytscha, sockeye, coho, pink, and
chum salmon.

Most salmon escapements are derived from aerial surveys; only a few major sockeye systems in the
Alaska Peninsula are weired for counting and fish sampling purposes. Currently, five salmon weirs
are operated by Alaska Department of Fish and Game (ADF&G) personnel in the Alaska Peninsula
Area: Orzinski Lake, Sapsuk (Nelson) River, Bear Lake, Sandy River, and lInik River (McCullough
2000). Most streams’ escapements in the Alaska Peninsula are surveyed at least once annually. On-
the-ground identification of a streams species composition is hindered by the number of streams and
their remote location. The number of salmon of various species in an individual stream may range
from a few to hundreds of thousands.

ADF&G, Division of Commercial Fisheries, has established biological escapement goals (BEG),
which set the annual number of spawning salmon for each species required to sustain maximum
production levels. Escapement goals are generally expressed as a range, referred to as the lower and
upper goals. Escapement goals have been developed for most major sockeye, pink, and chum
salmon producing streams and some chinook and coho systems. The Alaska Peninsula Management
Area is managed to achieve escapement levels within the BEG range. The “targeted” escapement
goals for a stream are the point goals. Pink salmon production in individual systems can be large one
year and small the next. On the Alaska Peninsula there are streams that have an “even year
dominance”, that is, during even numbered years some pink salmon systems consistently produce
larger returns. Hence the escapement goal is different between odd and even years, with odd
numbered years having lower goals and even numbered years having higher goals. Currently there
are no hatcheries located in the Alaska Peninsula nor does ADF&G Sport Fish Division stock any
streams.

Salmon tagging and genetic studies have shown that the South Alaska Peninsula is a major salmon
migratory corridor for fish stocks going to Bristol Bay and the Arctic-Yukon-Kuskokwim Areas.
Salmon tagged in South Peninsula marine waters have been found as adult salmon, returning to natal
streams, throughout the North Pacific Ocean and Bering Sea. These studies also indicate that
straying into the local systems by migratory salmon is at the same level as expected in any other
portion of the state.



METHODS

Alaska Peninsula data presented in this report were based primarily on Annual Management Reports
(Shaul and Dinnocenzo 2000; Witteveen et al. 2000; Murphy et al. 2000), salmon weir escapements
(McCullough 2000), and the Region IV Stream Survey Database (Blackburn 2000). The
Anadromous Waters Catalogue (ADF&G 1997) was also extensively used as a reference document.

Many streams have been reported as salmon streams by sources other than state or federal biologists.
This document includes only those streams that are listed in the Anadromous Waters Catalogue
(1997) or listed in management reports or the regions survey database. Those few streams listed in
the anadromous waters catalogue as a salmon stream but noted in management reports as unable to
support salmon were not included in the salmon stream counts.

New salmon streams are frequently added to the anadromous waters catalogue (AWC), while
occasionally streams may be deleted due to long-term blockages at the stream mouth or geological
activity. Salmon streams are frequently changed with additional species or habitat extensions as our
knowledge of an individual system increases. The AWC is usually updated annually.

The latitude and longitude of the stream mouths were provided with the AWC database or
determined by CD-ROM U.S. Geological Survey (USGS) topographic maps using ArcView 3.1.

Most salmon escapement estimates are derived from aerial surveys; only five weirs on major
sockeye systems operated in the Alaska Peninsula during 1999. Aerial counts from an observer in a
small fixed wing aircraft provide an index to estimate escapements. The index is used for inseason
management and to determine post season historical trends. Aerial surveys are mostly limited to
chinook, sockeye, pink, and chum salmon. Coho salmon are not monitored in most streams due to
the difficulty and expense of fall aerial surveys. Expansion of index counts to estimate total return
strength can be accomplished by various methods. Studies comparing indexed escapements to total
escapements suggest that indexed counts, based on aerial surveys, usually underestimate the actual
escapement by ~50% (Cousin et al. 1982, Barrett et al. 1990). The method for calculation of indexed
total escapements is discussed in Shaul and Dinnocenzo (2000). For those systems with weirs, the
escapements and goals are discussed in McCullough (2000).

A few of the streams listed in this report are very small and may only be used by pink salmon in
years with very large returns. Other small streams may be used annually by salmon but have not
been documented as anadromous streams. As resource use continues to increase and our knowledge
of the area increases, we expect more system specific data and an increase in the number of species
using streams and an increase in the overall number of anadromous streams.

Tables listing salmon streams are arranged in geographic sequence beginning in the southeastern
portion of the South Alaska Peninsula west through the Southeastern District Mainland area to the
Shumagin Islands then west to east in the South Central District including offshore islands, through
the Southwestern District to King Cove and offshore islands, back to the Southwestern District
mainland then to Sanak Island in the Unimak District and Unimak Island. The North Peninsula
stream sequence is from the western portion of the Northwestern District east to Cape Menshikof.
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ALASKA PENINSULA SALMON STREAMS

There are 307 listed salmon systems within the Alaska Peninsula Management Area, using the
AWC definition of first order stream (does not include tributaries of streams; Tables 1-3).

The South Alaska Peninsula has 224 salmon streams with sockeye salmon found in 37 (16.5%),
coho salmon in 81 (36.2%), pink salmon in 204 (91.1%), and chum salmon in 136 (60.7%); there
are no documented streams with chinook salmon escapements (Table 4; Figure 2). The
Southeastern District has 10 sockeye, 38 coho, 96 pink, and 64 chum salmon systems (Figure 3).
The South Central District has 7 sockeye, 13 coho, 29 pink, and 27 chum salmon systems. The
Southwestern District has 13 sockeye, 28 coho, 64 pink, and 40 chum salmon systems. The Unimak
District has 7 sockeye, 2 coho, 15 pink, and 5 chum salmon systems.

The North Peninsula has 83 salmon streams with chinook salmon found in 21 (25.3%), sockeye
salmon in 55 (66.3%), coho salmon in 50 (60.2%), pink salmon in 39 (46.9%), and chum salmon in
73 (88.0%) (Table 5; Figure 4). The Northwestern District has 3 chinook, 26 sockeye, 16 coho, 19
pink, and 31 chum salmon systems (Figure 5). The Northern District has 18 chinook, 29 sockeye, 34
coho, 20 pink, and 42 chum salmon systems.

ALASKA PENINSULA ESCAPEMENT GOALS

Chinook Salmon

The South Alaska Peninsula does not have any documented chinook salmon escapement
although occasional strays will enter area streams (Table 6).

North Alaska Peninsula peak chinook salmon escapement goals were established using the 1978-
92 average escapements (ADF&G In Press). After a point goal was determined the range was
generated by multiplying the point goal by 0.8 and 1.6. There are three exceptions to these goals
(McCullough 2000). For Sapsuk (Nelson) River the aerial survey point goal uses the 1985-1992
average escapement minus the two lowest counts; the weir goal was set using the 1978-1984
average escapement minus the two highest counts. The Cinder River and Port Heiden point goals
use the average 1978-1992 indexed total escapements. The total North Peninsula chinook salmon
peak escapement point goal is 9,300 with a range of 7,400 to 14,800 salmon (Table 7).

Sockeye Salmon

Most South Peninsula peak sockeye salmon escapement goals were established from visual
estimation of spawning and rearing habitat capacity. The point estimate was set using average peak
escapements and the range was set by multiplying the peak by 0.8 and 1.6 and rounding the result.
There are exceptions to this general rule. The Orzinski Lake weir goals were established using weir
counts from 1935 through 1941 and from 1990 and 1991 coupled with spawning and rearing habitat
capacities of the lake. The Middle Lagoon goal was established by using average escapement data
from the late 1920s and early 1930s and visual estimates of spawning area and lake rearing capacity.
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The total South Alaska Peninsula peak sockeye salmon escapement goal, including the Orzinski
weir count, is 79,500 salmon with a range of 62,250 to 115,200 fish (Table 8).

Most North Peninsula sockeye salmon peak escapement goals were based on visual estimation of
spawning ground capacity. The point goal has been set using average peak escapements, excluding
unusually low and high estimates. The range was determined by multiplying the point goal by 0.8
and 1.6 and rounding the result to the nearest thousand fish. There are exceptions. The Sapsuk
(Nelson) River goal was based on the number of fish observed in spawning areas and the amount of
rearing habitat; the weir goal was set in 1979 using counting tower and weir counts. The Bear Lake
weir goal has been used since the-mid 1960s; the goal has been divided into timed segments as
tagging, age class, and genetic data separated the run into different stocks. The Sandy River weir
goal was developed from tower counts in 1962 through 1964 and aerial surveys after 1964. The lInik
River weir goal was set using visual observations of the spawning grounds. Because aerial survey
counts are known to underestimate the actual escapement, the Sandy and IInik Rivers goals were
increased when the weir was installed.

The total North Alaska Peninsula peak sockeye salmon escapement goal, including the Sapsuk,
Bear, Sandy, and IInik weir goals is 631,500 salmon with a range of 469,800 to 699,600 fish (Table
9).

Coho Salmon

The only established peak coho salmon escapement goal in the South Alaska Peninsula is for the
Thin Point Lake system. The peak goal was set using 1980-1992 aerial estimated counts; the point
goal was multiplied by 0.8 and 1.6 to set the range. The total South Alaska Peninsula point goal is
4,000 salmon with a range of 3,000 to 6,000 fish (Table 10.)

A few North Alaska Peninsula systems have established escapement goals. The Sapsuk (Nelson)
goals were set in the early 1980s using aerial surveys. The IInik River point goal was set using
escapements from 1985-1992. The Ocean River goal used the 1991 observation, the only year that
extensive late fall spawning ground surveys were conducted. The Meshik River goal was set in 1993
using 1985-1992 average escapements to determine a point estimate. The point estimate was
multiplied by 0.8 and 1.6 to determine the range. The Cinder River goal was set using 1988-1992
escapements to determine a point estimate and the range was determined by multiplying the point
estimate by 0.8 and 1.6. The total North Alaska Peninsula point goal is 72,000 salmon with a range
of 59,000 to 107,000 fish (Table 11).

Pink Salmon

The Alaska Peninsula pink salmon escapement goals are calculated by assuming a 21-day stream

life of all fish within a stream plus all fish observed in saltwater near the stream mouth during the

last survey. Aerial stream survey estimates from 1976-1991 were used to produce the goals. The

average escapement minus those years in which the escapements were obviously too low or high,

were calculated for each stream. The goal was adjusted where a known number of fish seemed

appropriate to achieve the optimum stream productivity. A range was determined by multiplying the
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point goal by 0.8 and 1.6. The methodology for determining peak and indexed total escapements is
explained in detail in Shaul and Dinnocenzo (2000).

The total South Alaska Peninsula even year point goal is 1,631,550 salmon with a range of
1,304,800 to 2,609,700 fish (Table 12). The total South Alaska Peninsula odd year point goal is
1,420,550 salmon with a range of 1,136,000 to 2,272,100 fish.

The North Alaska Peninsula goals are established only for the Bechevin Bay Section. The total
North Alaska Peninsula even year point goal is 37,500 salmon with a range of 30,000 to 60,000 fish
(Table 13). The total North Alaska Peninsula odd year point goal is 2,500 salmon with a range of
2,000 to 4,000 fish.

Chum Salmon

The Alaska Peninsula chum salmon escapement goals are calculated by assuming a 21-day stream
life of all fish within a stream plus all fish observed in saltwater near the stream mouth during the
last survey. Aerial stream survey estimates from 1976-1991 were used to produce the goals. The
average escapement minus those years in which the escapements were obviously too low or high,
were calculated for each stream. The goal was adjusted where a known number of fish seemed
appropriate to achieve the optimum stream productivity. A range was determined by multiplying the
point goal by 0.8 and 1.6. The methodology for determining peak and indexed total escapements is
explained in detail in Shaul and Dinnocenzo (2000).

The total South Alaska Peninsula point goal is 322,500 salmon with a range of 257,800 to 515,600
fish (Table 14).

The total North Alaska Peninsula point goal is 319,751 salmon with a range of 255,800 to 511,601
fish (Table 15).



ALASKA PENINSULA PEAK SALMON COUNTS

The escapement averages and ranges are not directly comparable to the escapement goals
because not all the streams used to formulate the goals are surveyed annually and in some years
additional streams are surveyed.

Chinook Salmon

The South Alaska Peninsula does not have any documented chinook salmon escapements
although occasional strays will enter the areas streams (Table 16). North Alaska Peninsula peak
chinook salmon escapements from 1990 through 1999 averaged 12,929 salmon and ranged from
5,000 to 32,135 fish (Table 16).

Sockeye Salmon

The South Alaska Peninsula peak sockeye salmon escapements from 1990 through 1999
averaged 74,899 and ranged from 59,640 to 97,515 fish (Table 17). North Peninsula peak
sockeye salmon escapements from 1990 through 1999 averaged 976,031 salmon and ranged
from 746,845 to 1,310,498 fish (Table 17).

Coho Salmon

The South Alaska Peninsula peak coho salmon escapements from 1990 through 1999 averaged
15,801 and ranged from 4,625 to 15,941 fish (Table 18). North Peninsula peak coho salmon
escapements from 1990 through 1999 averaged 83,391 salmon and ranged from 40,875 to
188,700 fish (Table 18).

Pink Salmon

The South Alaska Peninsula peak pink salmon escapements from 1990 through 1999 averaged
2,542,760 and ranged from 1,096,375 to 4,088,965 fish (Table 19). North Peninsula peak pink
salmon escapements from 1990 through 1999 averaged 91,369 salmon and ranged from 1,300 to
332,100 fish (Table 19).

Chum Salmon

The South Alaska Peninsula peak chum salmon escapements from 1990 through 1999 averaged
367,739 and ranged from 228,270 to 541,000 fish (Table 20). North Peninsula peak chum
salmon escapements from 1990 through 1999 averaged 345,844 salmon and ranged from
165,235 to 570,050 fish (Table 20).
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