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Harbor Seal Distribution and Abundance

REGIONWIDE INFORMATION

Information will be organized and presented in accordance with the
following sequence of areas: Controller Bay-Copper River Delta, Prince
William Sound (PWS), Kenai Peninsula, and Cook Inlet. Most harbor seal
data are not evaluated at the game management unit (GMU) level because
the ADF&G has no managerial authority over this species. Also, past
data-collection efforts have ignored GMU boundaries and focused on
specific biologically distinct areas within the Southcentral Region.

A.

Regional Distribution

Harbor seals have a ubiquitous distribution along the coastal
areas of Southcentral Alaska. They occupy virtually all nearshore
marine habitats and may be found during spring and summer in some
rivers and Tlakes. Harbor seals are usually found in close
proximity to coastal and nearby island shorelines and are seldom
found more than 5 mi from shore (Spalding 1964, Bigg 1969).

Areas Used Seasonally and for Life Functions

See the 1:1,000,000-scale printed maps in the Southcentral Atlas
and the 1:250,000-scale reference maps located in ADF&G area
offices.

Harbor seal parturition is not restricted to only a few major
rookeries, as is the case with many pinniped species. Pupping
appears to take place at nearly all locations where seals haul out
(Pitcher and Calkins 1979). Therefore, only known haulout
concentration areas were mapped.

Factors Affecting Distribution

Commonly used haulout area substrates include offshore rocks and
reefs, sandbars, beaches of remote islands, mainland beaches
backed by cliffs, ice floes calved from tidewater glaciers, shelf
ice at the head of bays, and floating sea ice (ibid.). Calkins et
al. (1975) pointed out the high level of adaptability of harbor
seals to local conditions by noting their ability to successfully
occupy areas with varying bottom types, water clarity, tempera-
tures, and salinity. (For further details, see the Life History
and Habitat Requirements volume.)

Movements Between Areas

Harbor seals are year-round residents of the Southcentral Region.
They are generally considered sedentary animals, making local
movements associated with such factors as tides, food availa-
bility, reproduction, and season (Pitcher 1984).

Seals utilize the Copper River Delta (CRD) area during the ice-
free period. During winter, the Copper River freezes and the
delta is ice-covered. Except for small numbers of seals along the
ocean bars, most of this population apparently disperses into PWS
or southeast along the coast to Icy Bay (Pitcher 1977). From
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April or May through late September, most seals in the CRD are
found several miles below Miles Lake (Buccaria 1979).
The behavioral pattern of seals in the CRD is also evident in Cook
Inlet. Seal movements into upper Cook Inlet in the summer
coincide with movements of anadromous fish such as eulachon
(Thaleicthys pacificus) and salmon (Oncorynchus spp.) into the
upper inlet. They are absent in the upper inlet during the winter
period, probably moving to the lower inlet. In some winters,
heavy sea ice forms in Cook Inlet, which may influence distribu-
tion. Harbor seals tend to use the ice edge to haul out and are
not found within areas of extensive ice cover (Calkins 1979).
Tagging studies indicate that juveniles have been located up to
250 km from their birth places (Pitcher 1984). One adult seal was
discovered 194 km from its capture Tlocation (Pitcher and
McAllister 1981). In these same studies, movement rates up to
27 km/day were recorded (ibid.).

E. Population Size Estimation
Population estimates specific to the Southcentral Region are not
currently available. Current survey techniques for harbor seals
are not adequate for precisely estimating population size (Pitcher
1975). Aerial surveys (fixed-wing and helicopter) have often been
used to determine distribution and relative abundance (Mathisen
and Lopp 1963, Pitcher 1975). Seals are difficult to see in the
water, and most are undoubtedly missed during census attempts.
Even when large numbers are hauled out and can be counted, it is
not known what proportion of the total population this represents.
The number of harbor seals hauled out at any point in time is
dependent on tidal activity (which affects the amount of haulout
space available), weather, time of day, food availability, and the
age, sex, and reproductive condition of the individuals (Murphy
and Hoover 1981). Pitcher and Vania (1973) reported that four to
five times more seals can be counted at low tide than at high
tide. In glacier-fed bays, Bishop (1967) believed that more
seals, in total, hauled out on the floating ice pans when the ice
was concentrated at high tide near the glaciers than when ice was
scattered by the outgoing tides.

F. Regional Abundance
Pitcher (1984) generated a crude estimate of 270,000 harbor seals
in Alaska, with 70,000 seals from Cape Fairweather to the Kenai
Peninsula, including PWS. These estimates were based on harvest
data, observed densities of seals, the amount of available
habitat, and the effects of harvest levels on populations.

CONTROLLER BAY-COPPER RIVER AREA

Major marine concentration areas occur on Kayak Island, on the tidally
exposed rocks at Cape St. Elias, and on sandbars bordering Okalee
Channel and Okalee Spit (Pitcher and Vania 1973, Pitcher and Calkins
1979). Bering River and Bering Lake have seals living during summer in
a freshwater environment (Pitcher and Vania 1973). Pitcher (1975) also
reported seal observations at Miners and Coghill lakes. Middleton
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Island and Wessel Reef (19 mi north of the island) have been reported
to be abundant concentration areas for seals (Calkins et al. 1975).
Information on the abundance of harbor seals is incomplete. Therefore,
population estimates are difficult to derive. Based on aerial surveys
on 25 July 1973 and 15 May 1975, 1,349 and 1,571 seals were counted
(Pitcher 1975). Pitcher (1977) estimated 3,000 seals within the CRD
area. Calkins et al. (1975) stated that a reported 30,250 seals were
killed from 1951 through 1958 by federal wildlife agents because of
severe depredation problems on the CRD drift net fishery. Assuming the
numbers reported killed are relatively accurate, Calkins et al. (1975)
estimated a seal population in excess of 15,000 animals before control
activities took place.

PRINCE WILLIAM SOUND

Harbor seals are fairly common residents throughout the PWS area.
Glacial ice floes serve as haulout platforms in Columbia Bay, Unakwik
Inlet, College Fiord, Harriman Fiord, Blackstone Bay, Derickson Bay,
and Icy Bay (Pitcher and Vania 1973). Female seals with young pups
haul out on the floating ice in these areas mainly during the month of
June (Pitcher 1975). Glaciers are more active in summer, making more
floating ice available at that time. Also, in winter there are no pups
to nurse or rest on ice platforms. These factors may explain the
significant decline in winter use of these areas.

O0ffshore rocks, reefs, and islets with seal concentrations are found at
the Port Chalmers-Stockdale Harbor area, Applegate Rocks, Port
Bainbridge, and at Seal, Channel, Little Green, Olsen-Fairmount, Naked,
Knight, Danger, and Evans islands (ibid.). Other concentration areas
include Port Etches on Hinchinbrook Island, MaclLeod Harbor and Patton
Bay on Montague Island, Wooded Islands, Port Gravina, Knowles Bay, the
Eleanor-Disk Island area, Icy Bay, Fleming Island, and Latouche Island
(Pitcher and Vania 1973). (See map 1, table 1.)

Pitcher (1975) counted approximately 4,000 seals in PWS proper. No
population estimate was made, but numbers of seals were probably far in
excess of the number counted. Seals can be counted most accurately
only when hauled out. That proportion of the total still in the water
is unknown. Based on harvest data and reproductive parameters for PKWS,
Calkins et al. (1975) estimated a population of 13,000 seals. This
estimate is not precise but was derived to indicate the relative
magnitude of the population.

KENAI PENINSULA

The Kenai coast from Cape Puget to Pt. Adam is generally rocky and
steep, with many deep-water fiords. Harbor seals are found along the
entire coast, with concentrations near certain points and capes, in
some bays, and in glacial fiords. The Johnstone Bay-Cape Fairfield
area is a recognized high-density concentration area (ADF&G 1973).
Resurrection Bay contains 1large numbers of seals but not in
concentrated areas, except for Cheval Island (Calkins et al. 1975,
Pitcher and Calkins 1979). Although pupping activity occurs at almost
all haulout areas, three major concentration areas have been identified
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Map 1. PWS harbor seal trend count route. Haulout site names and count data
summary are presented in table 1 (adapted from Calkins and Pitcher 1984).



Table 1. Data Summary for PWS Harbor Seal Trend Count Surveys, August-
September 1983

Mapa Mean No. Sample b c
No. Site Seals Variance N Range FoU
1  Sheep Bay 18.5 182.5 10 0- 47 0.90
2 Gravina Is. 22.6 363.6 10 0- 52 0.70
3 Gravina R. 57.7 228.0 10 31- 86 1.00
4 Olson Bay 81.0 1,183.4 9 31-149 1.00
5 Porcupine Pt. 19.2 272.6 10 0- 49 0.70
6 Fairmount Is. 84.6 2,735.3 10 12-170 1.00
7 Payday Pt. 22.0 182.8 9 0- 39 0.89
8 0Olson Is. 23.5 72.3 8 12- 37 1.00
9 Pt. Pellew 23.0 478.3 9 0- 73 0.78
10 L. Axel Lind 21.1 665.5 7 0- 67 0.57
11 Storey Is. 18.8 108.2 10 6- 39 1.00
12 Agnes Is. 66.4 882.1 8 11-114 1.00
13 Little Smith Is. 95.6 1,346.9 10 55-171 1.00
14 Big Smith Is. 130.5 3,564.1 8 31-240 1.00
15 Seal Is. 116.0 3,540.3 9 45-216 1.00
16 Applegate Rocks 251.9 11,449.0 8 113-398 1.00
17  Green Is. N. 25.9 494 .7 8 0- 58 0.75
18 Channel Is. 143.0 16,978.1 6 28-327 1.00
19 L. Green Is. 85.6 3,364.0 7 26-199 1.00
20 Port Chalmers 36.8 968.2 6 0- 68 0.83
21 Stockdale Hbr. 32.3 474.6 7 0- 65 0.86
22 Montague Pt. 35.1 266.1 8 0- 58 0.88
23  Rocky Bay 35.8 461.1 8 0- 61 0.88
24  Schooner R. 86.4 1,049.8 10 19-117 1.00
25 Canoe Pt. 51.3 1,135.7 8 10- 86 1.00

Source: Calkins and Pitcher 1984.
a Site locations shown in map 1.
b N = number of times each haulout was checked for seals.

¢ FOU (frequency of use) = number of times a haulout is occupied by seals
divided by total number of times haulout is checked for seals.



where large numbers of pups occur; these areas include Aialik Bay,
Harris Bay, and McCarty Arm in Nuka Bay (Pitcher and Calkins 1979).
Seals are found throughout the Chugach Islands, especially in the
outside coastal areas and along the mainland coast.

Population estimates for the Kenai coast are lacking. Bailey (1976)
counted 2,586 seals as part of a boat survey for marine birds between
Cape Resurrection and Pt. Adam. Selected major concentration areas,
with the maximum number of seals observed in parentheses, include Cape
Fairfield (200-300), Cheval Island (200), Aialik Bay (1,633), Surok
Pt.-Aligo Pt. (Harris Bay) (691), East Arm of Nuka Bay (484), No Name
Bay (176), and Elizabeth Island (619) (Bailey 1976, Pitcher and Calkins
1979, Murphy and Hoover 1981).

V. COOK INLET

It appears that upper Cook Inlet waters are poor habitat for harbor
seals, except during summer runs of anadromous fish (Calkins 1979). At
this time, seals have been observed in the Susitna River and are
believed to enter other upper Cook Inlet rivers (Pitcher, pers. comm.).
In winter, ice in the upper inlet forces seals to migrate to the lower
inlet.

In lower Cook Inlet, particularly high-density haulout concentration
areas are found on Yukon Island (250) and the Bradley-Fox River Flats
(140) within Kachemak Bay. Seals are present year-round along the
western shore of lower Cook Inlet and Kamishak Bay, where major haulout
areas include Gull Island (400), the area between the mouths of Qil Bay
and Iniskin Bay (200), Augustine Island (850-1,500), No Name Reef
(200), Nordyke Island (109), Juma Reef (150), Douglas River Reefs
(200), and Shaw Island (500-1,000) (Pitcher and Calkins 1979).

REFERENCES
ADF&G. 1973. Alaska's wildlife and habitat. Vol. 1 [R.A. Hinman and
R.E. LeResche, eds]. 144 pp. + maps.

Bailey, E.P. 1976. Breeding seabird distribution and abundance along the
south side of the Kenai Peninsula, Alaska. USFWS/NPS rept., Anchorage,
AK. 69 pp.

Bigg, M.A. 1969. The harbor seal in British Columbia. J. Fish Res. Bd.
Can. Bull. 172. 33 pp.

Bishop, R.H. 1967. Reproduction, age determination, and behavior of the
harbor seal (Phoca vitulina) in the Gulf of Alaska. M.S. Thesis, Univ.
Alaska, Fairbanks. 121 pp.

Buccaria, G.P. 1979. Copper River Delta area wildlife inventory. USDA:
USFS. 114 pp.

Calkins, D.G. 1979. Marine mammals of Lower Cook Inlet and the potential
for impact from outer continental shelf o0il and gas exploration,
development, and transport. ADF&G, Anchorage. 89 pp.



Calkins, D.G., K.W., Pitcher, and K. Schneider. 1975. Distribution and
abundance of marine mammals in the Gulf of Alaska. Unpubl. rept.
prepared by ADF&G under contract with USDC: NOAA. 67 pp.

Calkins, D.G., and K.W. Pitcher. 1984. Pinniped investigations in southern
Alaska: 1983-84. Unpubl. rept. ADF&G, Anchorage. 19 pp.

Mathisen, 0.A., and R.J. Lopp. 1963. Photographic census of the Steller
sea lion herds in Alaska, 1956-1958. USFWS Spec. Sci. Rept. No. 424.
20 pp.

Murphy, E.C., and A.A. Hoover. 1981. Research study of the reactions of
wildlife to boating activity along Kenai Fiords coastline. TFinal rept.
NPS Contract No. CX-9000-8-0151. 125 pp.

Pitcher, K.W. 1975. Distribution and abundance of sea otters, Steller sea
Tions and harbor seals in Prince William Sound, Alaska. ADF&G unpubl.
rept. 31 pp.

1977. Population productivity and food habits of harbor seals in
the Prince William Sound-Copper River Delta Area, Alaska. Final rept.
to U.S. Marine Mammal Comm. in partial fulfillment of contract
MM5ACO11. Rept. No. MMC-75/03. 36 pp.

. 1984. Species account: the harbor seal (Phoca vitulina
richardsi). Unpubl. rept., ADF&G, Anchorage. 9 pp.

. 1984. Personal communication. Game Biologist, ADF&G, Div. Game,
Anchorage.

Pitcher, K.W., and J. Vania. 1973. Distribution and abundance of sea
rrrrr otters, sea Tlions, and harbor seals in Prince William Sound, Summer
1973. Unpubl. rept. ADF&G. 18 pp.

Pitcher, K.W., and D.G. Calkins. 1979. Biology of the harbor seal, Phoca
vitulina richardsi, in the Gulf of Alaska. OCSEAP rept. prepared by
ADF3G. RU-229. Contract No. 03-5-002-69. 72 pp.

Pitcher, K.W., and D.C. McAllister. 1981. Movements and haulout behavior
of radio-tagged harbor seals, Phoca vitulina. Can. Field-Nat.
95(3):292-297.

Spalding, D.J. 1964. Comparative feeding habitats of the fur seal, sea
lion, and harbor seal on the Bristish Columbia Coast. J. Fish. Res.
Bd. Can. Bull. 146. 52 pp.



Steller Sea Lion Distribution and Abundance

REGIONWIDE INFORMATION

Information will be organized and presented by haulout area, by the
south Kenai coast versus the Cape St. Elias-Prince William Sound (PWS)
coast, and by the region. Most sea lion data are not considered at the
game management unit (GMU) level because the ADF&G has no managerial
authority for this species. Also, past data have been collected on a
regional basis.

A.

Regional Distribution

‘The distribution of Steller sea lions within Southcentral Alaska

includes the entire outer coast to the edge of the continental
shelf. According to Fiscus and Baines (1966), sea lions generally
feed in relatively shallow waters (less than 180 m) or within 10
to 15 mi from shore. Sea lions do haul out at Middleton Island,
however (45 mi from the nearest landfall), and have been observed
70 to 85 nautical miles offshore in the Bering Sea (Calkins and
Pitcher 1982, Fiscus and Baines 1966).

Table 1 lists all recognized sea lion rookeries and haulout areas
in the Southcentral Region. Table 2 describes stopover or rest
area locations within the region.

Areas Used Seasonally and For Life Functions

See the printed 1:1,000,000-scale sea lion distribution maps in
the Atlas to the guide for the Southcentral Region and the
1:250,000-scale reference maps located in the ADF&G area offices.
The following categories have been used to describe sea 1lion
distribution:

° Rookeries

Haulout areas

Sea lions differ from other marine mammals in the Gulf of Alaska
(GOA) by showing a strong affinity for specific, well-defined,
perennially used locations: rookeries, haulouts, rest areas.
Pupping and breeding activities occur primarily in rookeries;
haulouts are areas used by sea lions to haul out of the water to
rest.

Factors Affecting Distribution

Seasonality, degree of exposure to environmental factors, type of
shoreline substrate, distance to food sources, and the recurrence
of use are important factors influencing utilization of an area by
sea lions (Calkins and Pitcher 1982). Sea lions prefer relatively
clear water and are uncommon in glacial areas where waters may be
highly turbid. Normally, sea lions inhabit the marine environ-
ment, but occasionally they enter freshwater rivers for short
periods of time. For further details, see the Life History and
Habitat Requirements narrative.

o
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Table 1.

Recognized Sea Lion Haulout and Rookery Areas

in Southcentral

Alaska

Use Area Location Peak Population Estimate (Year)
Rookery

Seal Rocks(PWS) 60°09'58"N, 146°50'30"W 2,961 adults, 491 pups(1979)
Outer Islands 59°20'50"N, 150°24'07"W 3,155 adults, 888 pups(1979)
Haulout

Cape)St. Elias 59°47'48"N, 144°36'05"W 1,628 adults, 25 pups (June
1976

Middleton Is. 59°29'15"N, 146°18'30"W 2,901 animals (May 1976)
Lewis Is. 59°52'50"N, 147°20'43"W 878 adults, 35 pups (1976)
Glacier Is. 60°51'03"N, 147°10'57"W 197 animals (1976)

Perry Is. 60°41'15"N, 147°51°'05"W 308 animals (1976)

Pt. Eleanor 60°35'00"N, 147°33'45"W 222 animals (1976)

The Needle 60°06" 45"N, 147°36'40"W 666 animals (March 1976)
Pt. Elrington 59°55'48"N, 148°13'20"W 2,014 animals (March 1976)
Rugged Is. 59°30'12"N, 149°22'53"W 215 animals (March 1976)
Chiswell Is. 59°35'57"N, 149°33'59"W 4,000+ animals (April 1976)
Seal Rocks (Kenai) 59°31'15"N, 149°37'00"W 630 animals (March 1976)
Gore Point 59°10'47"N, 150°39'30"W 535 animals (June 1976)

E. Chugach Is. 59°08'20"N, 152°39'30"W 20 animals (1957)

Perl Is. 59°05'58"N, 151°39'31"W 33 animals (June 1976)
Nagahut 59°05'58"N, 151°39'31"W 344 animals (June 1976)
Cape Elizabeth 59°05'58"N, 151°39'31"W 124 animals (June 1976)

Source:

Calkins and Pitcher 1982.

D. Movements Between Areas

Sea lions are year-round residents of the Southcentral Region.
Shifts 1in distribution and movements of Steller sea lions have
been demonstrated throughout the Southcentral Alaska portion of
the Gulf of Alaska (GOA): Mathisen and Lopp (1963) found
pronounced seasonal variations in use of areas; Kenyon and Rice
(1961) reported distinct seasonal shifts in distribution and
abundance of sea lions in the GOA; and Pitcher (1975) noted
seasonal changes in sea lion distribution in PWS. Sea lions are

12



Table 2. Sea Lion Stopover Areas,* Southcentral Alaska

Name Latitude Longi tude
Porpoise Rocks 60°19'00"N 146°41'00"W
Fox Point 60°35'00"N 145°57'00"W
Knowles Head 60°41'10"N 146°57'00"W
Pleiades Islands 60°13'42"N 148°00'50"W
Latouche Island 59°56'25"N 148°02'25"W
Danger Island 59°55'30"N 148°04'45"W
Fountain Rocks 59°35'00"N 146°21'00"W
Wessels Reef 59°47'00"N 146°12'00"W
Cape Puget 59°56'40"N 148°27'00"W
Cape Junken 59°55'04"N 148°38'25"W
Barwell Island 59°51'45"N 149°16'40"W
Hive Island 59°53'12"N 149°22'00"W
Aialik Cape 59°42'00"N 149°32'00"W
Nuka Point 59°17'30"N 150°43'00"W
Flat Island 59°19'40"N 151°59'20"W
Augustine Rocks 59°13'30"N 153°22'00"W

Source: Calkins and Pitcher 1982.

* Sea lions have occasionally been sighted at these locations, but they are
considered stopover areas and not true haulouts, because of an inconsistent
use pattern.

dispersed throughout the GOA in winter and occupy different
haulout areas than in summer (ibid.). For example, sea lions move
to more protected, inland areas such as PWS in winter.
Juvenile sea lions gradually disperse widely from the rookeries of
birth after their first summer of life. Most eventually return to
%hose iame rookeries but generally not until after the third year
ibid.).
Many adult females return to the rookeries of their birth for
breeding and parturition (ibid.). In the northern GOA, 15 branded
females bore pups at two rookeries where branding occurred, with
only one of these cows giving birth at a rookery other than where
she was born (ibid.).
Although Calkins and Pitcher (1982) demonstrated a distinct
easterly movement across the northern GOA, sea lions also move in
other directions. The longest documented movement is a nearshore
distance of 1,500 km between Cape St. Elias and the Queen
Charlotte Islands (ibid.).
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II.

CAPE

There have been no detectable seasonal movements by subadults less
than four years old. Moreover, in 1977, an eastward shift of
juveniles across the northern GOA occurred (ibid.). These
movements appeared to be subadult dispersals but were not
correlated to any specific season.

Population Size Estimation

Abundance estimates are made using aerial survey data. Haulout
areas are photographed and animal numbers counted. (For a more
detailed description of the photo-survey technique, see Calkins
and Pitcher 1982, Mathisen and Lopp 1963.) Sandegren (1970)
observed considerable movement to and from rookery areas. Sea
lion population estimates based on rookery or haulout area counts
should be considered minimal estimates, as some portion of the
total population is in the water at any point in time.

The most accurate population estimates currently available are
based on total pup counts in combination with sex and age-specific
survival rates, birth rates, and age-structure data. This
estimation procedure is more accurate than periodic rookery and
haulout area counts because it encompasses all segments of a
population, including those animals that may be in the water
during the census.

Regional Abundance

No sea lion population estimates specific to the Southcentral
Region are available. However, Mathisen and Lopp (1963) censused
the outer coastal area between Cape St. Elias and Cape Elizabeth,
which includes almost all of the southcentral rookeries/haulout
areas of PWS and the southern Kenai coast. June and October
population estimates were 8,880 and 10,582 animals, respectively.
Minimal population estimates for rookeries and haulouts within the
Southcentral Region are presented in table 1.

This regional population estimate is comparable to other
population estimates for Tlarger areas. The total Alaska
population is estimated at 242,000 animals, with a worldwide
population at 281,000 (ibid.).

Mathisen (1959) estimated 165,000 sea lions in the area from Cape
St. Elias (144°W) to the Islands of the Four Mountains (170°W).
This estimate was raised to 175,000 animals by Mathisen and Loop
(1963). Kenyon and Rice (1961) estimated 225,000 sea T1ions
worldwide. Calkins and Pitcher (1982), based on pup counts,
estimated 135,000 sea Tlions in the GOA between Cape Spencer
(136°W) and Scotch Cap (168°W).

ST. ELIAS-PWS

Present Abundance

Abundance data for the major haulout areas in the Cape St. Elias-
PWS area are presented in table 3. Pitcher (1975) reported 5,134
sea lions counted in the June 1973 survey and 4,614 animals in the
March 1974 survey. Differences in photographic quality and
coverage, animal distribution, and the unknown numbers of sea
lions in water during a survey preclude precise estimates of
abundance (Pitcher 1975).
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Table 3. Summary of Cape St. Elias-PWS Area Sea Lion Survey Counts

Location Survey Date Total No. Sources
Cape St. Elias 2 Oct. 1957 1,343 a
26 June 1973 1,566 b
6 Mar. 1974 505 b
Mar. 1976 435 o
June 1976 1,628 o
Middleton Island Feb. 1975 175 b
Mar. 1976 92 o
late May 1976 2,901 o
Fish Island 22 July 1956 679 a
(Lewis Island) Summer 1956 2,500 a
1 Sept. 1956 2,556 a
14 Dec. 1956 1,694 a
24 Mar. 1957 810, a
27 June 1957 3,000 a
2 Oct. 1957 3,762 a
27 May 1968 1,549 d
26 June 1973 1,269 b
6 Mar. 1974 568 b
Seal Rocks 22 July 1956 183, a
24 Mar. 1957 0 a
2 Oct. 1957 95 a
4 Sept. 1966 846 e
26 June 1973 1,733 b
5 Mar. 1974 1,750 b
Mar. 1976 2,500 o
June 1976 1,709 o
June 1978 3,008 o
June 1979 3,452 Cc
The Needle 21 July 1956 195, a
1 Sept. 1956 150 a
14 Dec. 1956 165 a
24 Mar. 1957 190 a
27 June 1957 179 a
2 Oct. 1957 130 a
27 June 1973 236 b
6 Mar. 1974 568 b
Mar. 1976 666 o
June 1976 537 o
(continued)
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Table 3 (continued).

Location Survey Date Total No. Sources
Pt. Elrington 21 July 1956 31, a
1 Sept. 1956 0, a
14 Dec. 1956 550, a
24 Mar. 1957 200, a
29 May 1957 300, a
27 June 1957 250 a
2 0Oct. 1957 353 a
27 June 1973 250 b
15 Mar. 1974 339 b
Mar. 1976 2,014 c
June 1976 725 o
Glacier Island 12 Mar. 1974 55 b
Mar. 1976 197 C
Pt. Eleanor 15 Mar. 1974 91 b
Mar. 1976 222 o
Perry Island 24 Mar. 1957 80" a
16 Mar. 1974 153 b
Mar. 1976 308 o
* Visual estimate. ¢ Calkins and Pitcher 1982.
a Mathisen and Lopp 1963. d Sandegren 1970.
b Pitcher 1975. e BLM aerial photo in Pitcher 1975.

Pitcher (1975) calculated a minimal population estimate for the
PWS-Cape St. Elias area at 6,500 to 7,500 sea lions. The apparent
stability of the PWS population over the past 25 years, combined
with the absence of human exploitation, is indicative of a
population at or approaching carrying capacity (ibid.).

ITI. SOUTH KENAI COAST

A.

Present Abundance

Abundance data for the major haulout areas in the southern coast
of the Kenai Peninsula area are presented in table 4. Precise
estimates of abundance for the south Kenai coast are not
available. Bailey (1976) reported total observations of 6,655 sea
lions between Point Adam and Cape Resurrection.
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Table 4. Summary of Southern Kenai Coast Area Survey Counts

Location Survey Date Total No. Sources
*
Rugged Island --- 100 c
Oct. 1975 0 b
Mar. 1976 215 b
Apr. 1976 150, , b
July 1976 100 d
Chiswell Islands 21 July 1956 2,023 a
1 Sept. 1929 1,929 a
14 Dec. 1956 4,759 a
24 Mar. 1957 4,715 a
29 May 1957 3,593 a
27 June 1957 2,012 a
2 Oct. 1957 2,527 a
Oct. 1975 3,158 b
Mar. 1976 2,076 b
Apr. 1976 4,000+ b
June 1976 1,106, , b
July 1976 1,303 d
Seal Rocks (Kenai) 21 July 1956 499, a
24 Mar. 1957 100, a
27 June 1957 250, a
2 Oct. 1957 60, a
-—- 500 c
Oct. 1975 154 b
Mar. 1976 630 b
June 1976 320, ., b
June 1976 450 d
Outer Island 21 July 1956 1,783 a
1 Sept. 1956 2,047 a
14 Dec. 1956 1,466 a
24 Mar. 1957 1,050 a
29 May 1957 6,073 a
27 June 1957 2,989 a
2 Oct. 1957 2,191, a
-—-- 6,000 c
Oct. 1975 2,904 b
Mar. 1976 1,528 b
June 1976 3,847, b
late June 1976 4,100 d
(continued)
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Table 4 (continued).

Location Survey Date Total No. Sources
Outer Island (cont.) June 1978 3,573 b
June 1979 4,043 b
Gore Pt. 21 July 1956 221, a
14 Dec. 1956 0, a
24 Mar. 1957 0 a
29 May 1957 31, a
27 June 1957 200, a
2 Oct. 1957 35 a
Oct. 1975 2 b
Feb. 1976 90, b
Mar. 1976 200 b
June 1976 535, & b
June 1976 307 d
Chugach Island group 21 July 1956 874 a
1 Sept. 1956 12 a
24 Mar. 1957 12 a
Mar. 1976 144 b
June 1976 501 b
* Visual estimate. b Calkins and Pitcher 1982.
** Boat survey. ¢ ADF&G 1973.
a Mathisen and Lopp 1963. d Bailey 1976.
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Sea Otter Distribution and Abundance

REGIONWIDE INFORMATION

Information will be organized and presented for the Prince William
Sound (PWS), Kayak Island-Controller Bay area, the Kenai Peninsula, and
Kamishak Bay (see maps 1 and 2). Past data collection efforts have
ignored game management unit boundaries and focused on specific biolog-
ically distinct areas within the Southcentral Region (e.g., PWS, Kenai
Peninsula, Kamishak Bay), because the ADF&G has no managerial authority
for this species.

A.

Regional Distribution

Historical records indicate that sea otters were eliminated from
most of their original range during 170 years of exploitation
(1742-1911) by Russian and American fur hunters. Small remnant
groups apparently survived within the Southcentral Region in PWS,
Kamishak Bay, and the Barren Islands (Lensink 1962). After
protection by international treaty in 1911, the surviving groups
increased in numbers and have repopulated most of their former
range, which included PWS, Tower Cook Inlet, and the entire outer
coast of Southcentral Alaska.

In the Southcentral Region, sea otters occur in the Controller
Bay-Kayak Island area, throughout PWS, the southern coast of the
Kenai Peninsula, Kachemak Bay, lower Cook Inlet, Kamishak Bay, and
the west side of Cook Inlet, north to Tuxedni Bay (Pitcher 1975,
Calkins 1979). Major sea otter concentration areas for PWS and
the Kenai Peninsula are listed in table 1.

Areas Used Seasonally and for Life Functions

See the 1:1,000,000-scale printed maps found in the Atlas to the
Southcentral Region and the 1:250,000-scale reference maps located
in ADF&G area offices. These maps show known concentration areas,
areas with established populations, and areas of unpopulated
habitat.

Factors Affecting Distribution

The most important factor affecting sea otter population distribu-
tion appears to be food availability. Generally, sea otters are
nonmigratory and feed on bottom-dwelling invertebrates but can
turn to fish if the invertebrate supply is depleted (Calkins and
Schneider 1984). They are very sensitive to changes in the food
chain and prey availability.

Kenyon (1969) described a common pattern of range expansion in
which otter concentrations increased at the fringes of a
population and, because of competition for food, suddenly
dispersed into adjacent suitable habijtat. This process is
presently occurring in the Kachemak Bay area and PWS (Schneider,
pers. comm). Food availability and the occurrence of sea ice will
probably determine the northern 1imits within Cook Inlet for the
sea otter range expansion in lower Cook Inlet.
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Table 1. Major Sea Otter Concentration Areas

Maximum
Population
Location Count (Year) Source
Prince William Sound:
Hawkins Island 123 (1974) a
Hinchinbrook Island 467 (1978) b
Montague Island 492 (1978) b
Galena Bay to Fish Bay 145 (1978) b
Green Island Area 152 (1974) a
Evans Island 107 (1984) c
Knowles Head 153 (1973) d
Naked Island-Peak Island 153 (1973) d
Knight Island Complex 264 (1984) c
Hawkins Cutoff 330 (1981-82) g
Latouche Island 210 (1984) c
Bainbridge Island 138 (1984) c
Harriman Fjord 192 (1984) c
Collge Fjord 195 (1984) c
Sheep Bay 202 (1974) a
Orca Inlet 640 (1981-82) g
Kenai Peninsula:
Dangerous Cape-Port Graham 54 (1982) f
Koyuktolik Bay 29 (1982) f
Koyuktolik Bay-Chrome 77 (1982) f
Elizabeth Island 106 (1982) f
Perl Island 85 (1982) f
E. Chugach Island 26 (1982) f
Chugach Bay 75 (1982) f
Rocky Bay 45 (1982) f
Port Dick 25 (1982) f
Nuka Bay-West Arm 127 (1976) e
Nuka Bay-East Arm 86 (1982) f
Tonsina Bay-Long Island 27 (1982) f
Harris Bay 100 (1976) e
Aialik Bay 36 (1976) e

a Pitcher 1975.
b Zmarzly et al. 1978.
¢ Irons, pers. comm.

d Pitcher and Vania 1973.

e Bailey 1976.

f USFWS 1983.

g Garshelis 1983.
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Water depth is a major factor limiting food availability and hence

sea otter distribution patterns (Calkins 1979). Based on sea

otter predation studies, it appears that most preferred prey items
are bottom-dwelling dinvertebrates (Calkins 1978, Calkins and

Schneider 1984). High concentrations of sea otters usually occur

in waters less than 60 m (33 fathoms) in depth (Calkins 1979).

However, sea otters have been known to dive to 80 and 100 m (44

and 55 fathoms) (Schneider 1976). Sea otter densities between

Gore Point and Cape Puget are relatively low (ibid.). This area

consists mainly of steep-sided, deep-water fjords. Suitable water

depths for foraging are Timited to a narrow band along the shores,
shallow lagoons, and a few scattered submerged glacial moraines.

Schneider (1976) pointed out that the observed distribution of

otters generally falls within the distribution of shallow water.

Movements Between Areas

1. Home range. Based on 29 recoveries of marked sea otters,

primarily females, Kenyon (1969) tentatively concluded that,
in the Aleutians, home range included 5 to 10 mi (8 to 16 km)
of coastal habitat. Males were thought to have a larger home
range than females. In PWS, Johnson (1982) observed that
tagged adult females may limit their movements to relatively
small areas less than 4 km2 (1.5 mi2) for several days.
During a season, however, female otters regularly move their
use area several kilometers so that their seasonal or yearly
range may include several square kilometers (ibid.).
Garshelis (1983), working in PWS, found that home range size
depended largely on the area of available habitat, or, more
specifically, on the configuration of land masses and the
distribution of feeding and resting areas. The strong
influence of habitat precluded attempts to compare home range
size between sexes or geographic localities. Nevertheless,
male home ranges (11.0 km2) in Nelson Bay were larger than
female home ranges (4.0 km2) at Green Island (ibid.).
Kenyon (1969) and Schneider (1978) observed that sexes
generally segregated into pods. Male areas had discrete
boundaries, were often located near exposed points of land,
and extended 4 to 12 km offshore. Females tended to occupy
areas of higher quality habitat than males, with more
abundant food resources, with less exposure to heavy seas and
winds, and with generally less discrete boundaries. Evidence
indicates that the permanent classical male areas, as found
in the Aleutian Islands, do not presently exist in PWS
(Schneider 1978). Reasons for this difference are not clear
at this time.

2. Timing. Schneider (1978) noted that some adult males may
make seasonal movements between male and female areas in
response to changing numbers of estrous females. In PWS,
these movements to female areas probably occur during late
summer (ibid.). Garshelis (1983) noted that males may travel
up to 100 km to female areas during the late summer breeding
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season in PWS. After the peak breeding time in autumn, most
males returned to male areas.

3. Seasonal movements. Kenyon (1969) proposed that sea otters

do not migrate seasonally. Moreover, nonbreeding males and,
occasionally, females move to sparsely populated areas or to
the fringe areas of expanding populations where higher
quality habitat not dominated by breeding adults is available
(Schneider 1978). Males have been known to travel as much as
39 km from one male area to another (ibid.). Distances
between extreme 1locations for males in northeastern PWS
(range 4.8-37.0 km) were greater than for females at Green
Island (range 2.6-16.0 km) (Garshelis 1983). This difference
resulted because some of the males moved from the male area
to territories within a female area (Johnson, pers. comm.).
Travel rates greater than 5 km/h were common in PWS sea
otters (ibid.).
Garshelis (1983) found that seasonal movements between male
or female areas were mainly influenced by breeding, pup
rearing, boat traffic patterns, and availability of sites
used to escape stormy weather,

4, Repopulation pattern. Repopulation of vacant habitat has
followed a predictable pattern. Populations typically build
to higher levels than the habitat can support on a sustained
basis and then drop as animals emigrate to adjacent vacant
habitat, creating "fronts" of range expansion. Numbers of
sea otters in suitable habitat may increase from a few
scattered individuals to over a thousand in two or three
years as these fronts pass through the area. Consequently,
many areas with current low densities will become important
concentration areas within the next decade. Similarly, some
concentrations are short-term. Eventually, densities
stabilize and fluctuate within a narrower range. Knowledge
of recent population changes is essential to the understand-
ing of the significance of current distribution patterns and
may allow prediction of future changes (Schneider, pers.
comm. ).

Population Size Estimation

Schneider (1971) described and compared five sea otter survey

techniques, pointed out advantages and disadvantages of each, and

evaluated these techniques in light of known changes in population
abundance caused by harvests, transplants, and natural mortality.

The five survey types are fixed-wing aircraft, helicopter, skiff

or dory, shore, and photographic counts. Aerial counts can be

used to monitor large changes in distribution and abundance, but
due to the problems listed below, they have limited value in
estimating population size or for a regular management program

(Schneider 1971). Skiff surveys are more sensitive than aerial

surveys but are limited in range, more difficult to conduct in

remote areas, and not feasible for monitoring changes over Tlarge
areas (ibid.). A third technique, shore survey counts, often
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results in estimates 2 to 4 times higher than helicopter counts
and 6 to 10 times higher than fixed-wing aircraft counts (ibid.).
Shore counts may be limited by lack of suitable observation
points. Aerial photocensusing costs more than visual counts from
the same aircraft and does not appear to improve survey results
significantly (ibid.).

Schneider (1971) also enumerates factors that cause variability
among surveys of the same type. The most important set of factors
are those conditions affecting visibility:

° Wind ripple, wind chop, and swells

° Glare from the sun on water surface
° Dense kelp

° Shadows from high cliffs

° Precipitation (fog, snow, rain)

Other factors, such as turbulence affecting the aircraft, tear
formation in the observers’ eyes from wind, and the formation of
water droplets from spray on optical equipment, can reduce
observer effectiveness. The distribution and activity of otters
(resting in pods vs. scattered and feeding) and the time of day
and weather conditions, both during the count period and for
several days previous to a count, can affect survey estimates.
Kenyon and Spencer (1960) assumed that almost 25% of the
individuals in a flight path will be under water and missed during
a survey.

Regional Abundance

Using techniques developed in other areas of Alaska, Calkins and
Schneider (1984) calculated a population estimate of 6,500 to
9,500 animals for the Southcentral Region.

Reliable estimates of sea otter abundance in Alaska before the
onset of exploitation (ca. 1740) do not exist. Schneider (1978),
however, estimated that 100,000 to 120,000 otters had reoccupied
approximately one-half of their previous range by 1972. Johnson
(1982) concluded that the otter population in 1740 probably
exceeded 200,000 animals. Lensink (1960) estimated that approxi-
mately 800,000 sea otters were harvested by all nationalities
during the period of Russian occupation of Alaska (1741-1867). By
the early 1800's, the previously uncontrolled harvest of otters in
Alaska of necessity came under regulatory management by the
Russian-American Fur Trading Company. After the purchase of
Alaska in 1867, another period of uncontrolled hunting ensued
until otters had been eliminated from all but a few remote areas.
Lensink (1962) noted that otter harvests for the four decades from
1870 through 1910 were 40,283, 47,842, 6,467, and 572, respec-
tively. In 1911, when protection of sea otters began, the world
population probably numbered less than 2,000 individuals (Calkins
and Schneider 1984)., By the 1960's, sea otter populations had
increased to approximately 40,000 animals in Alaska (Kenyon 1969).
Currently, the Alaska sea otter population numbers between 115,000
and 160,000 animals, with almost 7% of these found in the
Southcentral Region (Schneider, pers. comm.).
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IT.

PRINCE WILLIAM SOUND (PWS) AREA

A.

Present Abundance

Pitcher (1975) estimated 5,000 sea otters between Cape Puget and
Cape St. Elias, based on the results of two helicopter surveys and
information from comparative shore-helicopter counts on Amchitka
Island (ibid.). In the June 1973 survey, 2,015 sea otters were
counted (Pitcher and Vania 1973); 1,444 animals were counted in
the March 1974 survey (Pitcher 1975). A comparison of otter
counts by helicopter and boat was also conducted in selected areas
of PWS. Boat survey counts were 73% greater than helicopter
counts, lending support to Schneider's (1971) contention that boat
surveys were more accurate than aerial surveys. Schneider further
suggested that shore counts were higher than boat counts and that
even then not all animals could be counted. An estimate, similar
to that of Pitcher and Vania (1973), of 5,000 sea otters was made
by the ADF&G (1973), and, as Pitcher and Vania (1973) concluded,
this estimate appeared reasonable.

Pitcher (1975) proposed that the population is still expanding and
dispersing into areas of previously unoccupied habitat at a fairly
rapid rate.

In July 1978, 2,148 sea otters were counted in a helicopter survey
with excellent visibility over an area slightly smaller than
Pitcher's (1975) area (Zmarzly et al. 1978). These workers
concluded that the PWS sea otter population had grown from 1973 to
1978.

Historic Distribution and Abundance

As previously mentioned, sea otters were almost exterminated by
commercial hunting in the North Pacific region during the 1700's
and 1800's. Only 13 remnant populations totaling less than 2,000
otters existed when an international hunting moratorium was
established in 1911 (Kenyon 1969). PWS contained a remnant group
of possibly less than 50 sea otters when hunting was terminated
(Garshelis 1983). These otters apparently inhabited the southwest
portion of PWS, as the first group of surviving otters were
observed in this area in 1949 (Lensink 1962). Repopulation to
current levels was undoubtedly the result of a buildup and
dispersal of remnant groups.

By the late 1940's and early 1950's, large groups of otters were
reported in the Montague, Hinchinbrook, LaTouche, and Elrington
island areas (Pitcher 1975). During the early 1960's, the
distribution pattern remained the same, but otter abundance
appeared to have increased (ibid.). These otter populations
continued to grow through the late 1960's and by 1970 had expanded
rapidly into vacant habitat along the mainland coast and adjacent
islands within PWS. Along the western and northern sides of the
sound, where otter habitat is a narrow band along shore, the
population consisted of scattered individuals and small localized
concentrations. Specifically, the recently repopulated areas
included College and Harriman fjords, the north end of Culross
Island, Glacier Island, and the Fairmount-0lsen Island area

28



(ibid.). A 1984 USFWS survey in western PWS indicated a Tlarge
increase in sea otter numbers over Pitcher's (1975) counts in the
area between Chenega Island and College Fjord (Irons, pers.
comm.). The densities in portions of the area exceeded those that
have been observed for a sustained period elsewhere. Consequent-
ly, ghese concentrations may be temporary (Schneider, pers.
comm. ).

Even more dramatic changes have been observed along the east side
of the sound, where broader areas of shallow water provided more
suitable habitat. A concentration of sea otters was first
documented in Port Gravina in 1970. This group grew in size and
expanded its range into adjacent bays in a stepwise manner similar
to that described by Kenyon (1969). Significant numbers were
first sighted in Sheep Bay in 1974 (Pitcher 1975), in the Port
Fidalgo area in 1975, Tatitlek Narrows in 1976 (Schneider, pers.
comm.), Simpson Bay in 1977, and Nelson Bay in 1979 (ibid.).

By 1980, large numbers were occupying Orca Inlet during winter but
avoiding the area during summer, perhaps in response to boat
traffic (Garshelis 1983). At this time, the groups of otters
repopulating the eastern side of PWS had merged with a group that
had persisted near the east end of Hinchinbrook Island since the
early 1960's (Schneider, pers. comm.) and occupied the Hawkins
Cuto;f and Tower Orca Island area at least seasonally (Pitcher
1975).

Schneider (pers. comm.) emphasizes that it is important to
recognize the dynamic nature of the groups of sea otters
inhabiting the east side of PWS, as more changes are likely in the
near future. The population has followed a classic pattern of
range expansion, which has repeatedly been documented throughout
the sea otters' range from California through the Aleutian
Islands. Where food is abundant, large numbers of otters may
abruptly move into the area from adjacent areas where food has
been depleted. Usually, the majority of new arrivals are males.
As food becomes depleted, the "expanding front" moves on. If
adequate food supplies remain, the "front" of males is replaced by
a more stable population that may be less dense and consists of a
much larger proportion of females.

Each bay in PWS seems to be following a pattern that can be
illustrated by the history of Sheep Bay. Sea otter numbers built
up from essentially 0 to about 450 over a two to three year
period. The vast majority were males. The population then
declined to very low levels for two to four years and then
increased, approximately a decade after original repopulation, to
modergte numbers, many of which were females (Johnson, pers.
comm. ).

It is likely that this pattern will continue as the "front" of
males expands out of PWS eastward along the Gulf of Alaska coast
(Schneider, pers. comm.). Until 1965, repopulations of vacant
habitat throughout southeast Alaska, British Columbia, Washington,
and Oregon depended on continued expansion of the PWS population.
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A series of transplants conducted by the ADF&G between 1965 and
1972 established several populations throughout this area
(Schneider 1973, Burris and McKnight 1973).

ITI. KAYAK ISLAND - CONTROLLER BAY AREA

A.

Present Abundance

No detailed population estimates are currently available for the
Kayak Island-Controller Bay area. However, Schneider (pers.
comm.) believes that probably Tess than 100 otters may be found in
this area. Because of the dynamic nature of the sea otter range
expansion process and the geographic location of the area,
reliable estimates are difficult to derive at this time.

Historic Distribution and Abundance

The only group of sea otters surviving between PWS and Monterey,
California, existed in the Kayak Island-Controller Bay area.
Lensink (1962) estimated that about 200 otters were present in
1959. Reports of up to 100 persisted until 1965, after which the
population declined to a few scattered individuals. During the
1970's, sightings in Icy Bay, Yakutat Bay, and along the outer
gulf coast southeast of Yakutat increased. An extensive search by
helicopter of the Kayak Island-Controller Bay area in 1979
indicated no significant increase. By 1982, pods of up to 50 were
being reported in Yakutat Bay, and by 1984 unconfirmed reports of
1arge; numbers near Kayak Island were received (Schneider, pers.
comm. ).

According to Schneider (pers. comm.), these sightings suggest that
sea otters were straying out of PWS but were bypassing large areas
of potential habitat. This often occurs several years prior to
the front-like population expansion described earlier. The front
that has repopulated the eastern side of PWS will probably move
out into the Gulf of Alaska toward Kayak Island in the near
future. However, the rate of expansion and the pattern of
distribution cannot be predicted with certainty.

IV. KENAT PENINSULA AREA

A.

Present Abundance

Sea otter abundance for the Kenai Peninsula area has not been
calculated. However, Calkins and Schneider (1984) roughly
estimated 2,500 to 3,500 sea otters for the Kenai Peninsula and
lower Cook Inlet area. Schneider (1976) felt that 500 to 1,000
animals occupied the Kamishak Bay area, suggesting that a minimal
estimate of 1,500 to 2,500 sea otters is reasonable for the Kenai
Peninsula area.

Calkins (1979) suggested that the otter populations of the the
outer coast of the peninsula from Gore Point to Port Graham are
well established and probably approaching carrying capacity.
Otters from this area are expanding their range northward into
Kachemak Bay and lower Cook Inlet. Several hundred otters now
inhabit a shallow offshore area west of Homer and south of Anchor
Point. The area east of Gore Point is considered an established

30



area but below carrying capacity; significant increases in density
are expected in the near future.
Historic Distribution and Abundance
Sea otters probably were eliminated from the Kenai Peninsula in
the early 1900's by market hunters. Prior to 1967, only scattered
sea otter sightings had been reported from Cape Puget to Port
Graham. Lensink (1960) reported 15 animals near Elizabeth Island
in 1953. Kenyon (1969) felt that no significant otter populations
occupied the area by the mid 1960's. In 1967, as many as 1,000
animals suddenly appeared in the Koyuktolik Bay-Chugach Bay area.
In a 1968 survey of that area, 400 otters were observed, but
unconfirmed reports indicated that twice this number were present
(Schneider 1976). Some sea otters probably migrated from the
Kodiak archipelago, and some may have crossed Cook Inlet from
Kamishak Bay (ibid.). By 1970, the number of otters in this
concentration area had declined as a result of dispersal and
repopulation of the entire outer coast of the Kenai Peninsula
(ibid.). Within the same time period, sea otter sightings in
Resurrection, Aialik, and Harris bays increased, suggesting that
otters from PWS probably contributed to the repopulation of the
area east of Gore Point.
In a 1975 helicopter survey of the south coastal area, Schneider
(1976) counted 531 otters. Due to the less than ideal survey
conditions, as many as 1,500 sea otters could have been present
(Schneider 1976). Results of Bailey's (1976) boat counts are
believed to be the best information on abundance within the area
he covered. Bailey (1976) counted 745 sea otters between Point
Adam and Resurrection Bay. At that time, the distribution of sea
otters between Port Graham and Cape Puget appeared similar to the
distribution of available habitat, with the highest numbers west
of Gore Point. The only active range expansion evident was north
of Port Graham. Small numbers had moved into Kachemak Bay, and a
group of several hundred had been established in the shallow
offshore waters between Homer and Anchor Point. This latter group
may consist of immigrants from both the outer Kenai coast and
Kamishak Bay (Schneider, pers. comm). The USFWS (1983) counted
1,036 otters, with 880 adults in approximately the same area
surveyed by Bailey (1976) and Schneider (1976), by means of the
small-boat survey technique. The area from Point Adam to Chugach
Bay contained 50% of the adults. By 1984, the front of the former
group had moved northeast past Seldovia, and individuals and small
%roups) were sighted more frequently throughout Kachemak Bay
ibid.).
Large areas of Cook Inlet are shallow enough to provide habitat
for sea otters. The suitability of much of this habitat is
unknown, but substantial room for population growth appears to
remain. Food availability and possibly seasonal sea ice will
probably 1imit the northward expansion of sea otters in Cook
Inlet, but the eventual limit of their range is unknown. Kachemak
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Bay, in particular, appears to contain excellent sea otter habitat
and should become a concentration area in the near future (ibid.).

V.  KAMISHAK BAY AREA

A. Present Abundance
Schneider (1976) developed a rough estimate of 500 to 1,000 otters
in Kamishak Bay. The population is expected to expand its range
to the southwest and to the north along the west side of lower
Cook Inlet (Calkins 1979).
Sea otters are found throughout the shallow waters of Kamishak Bay
and thus often may be observed far from shore. Concentrations
generally occur on the north side of Augustine Island (approxi-
mately 50 animals), in the waters west of Augustine Island, around
Shaw Island, at Shakun Rocks, and at Douglas Reef (ibid.).
Observations of sea otters north of Kamishak Bay are becoming more
common. Schneider (1976) proposed that range expansion to the
north on both sides of Cook Inlet is most probable.
Observations of otters midway between Kamishak Bay and Homer may
indicate that sea otter populations on both sides of Tower Cook
InTet may become contiguous.
B. Historic Distribution and Abundance
A summary of significant sea otter survey counts in the Kamishak
Bay area is presented in table 2.
Table 2. Significant Sea Otter Survey Counts in the Kamishak Bay Area
Area 1948 1957 1959 1965 1969 1971 1976
Augustine Island  50° 40  s52% 18" 62 24®  s0°
a 130 d
Shaw Island 1 60
Shaw Island-Cape b
Douglas Area 101
Augustine Island- c
Tignagvik Pt. 150 42¢
Chinitna Pt.-
Douglas River 100-150° 28
(including off-
shore areas)
* (Considered a poor count. ¢ Calkins et al. 1975.

a Lensink 1962.

(=8

Prasil 1971.

b Kenyon 1965. e Schneider 1976.

32



REFERENCES
ADF&G. 1973. Alaska's wildlife and habitat. Vol. 1 [R.A. Hinman and
R.E. LeResche, eds.]. 144 pp. + maps.

Bailey, E.P. 1976. Breeding seabird distribution and abundance along the
south side of the Kenai Peninsula, Alaska. USFWS/NPS rept. Anchorage,
AK. 88 pp.

Burris, O0.E., and D.E. McKnight. 1973. Game transplants in Alaska.
Wildlife Tech. Bull. No. 4. ADF&G, Anchorage. 57 pp.

Calkins, D.G. 1978. Feeding behavior and major prey species of the sea
otter, Enhydra lutris, in Montague Strait, Prince William Sound, Alaska.
Fish. Bull. 76(1):125-131.

1979. Marine mammals of lower Cook Inlet and the potential for
impact from outer continental shelf oil and gas exploration, development
and transport. ADF&G, Anchorage. 89 pp.

Calkins, D.G., K.W. Pitcher, and K.B. Schneider. 1975. Distribution and
abundance of marine mammals in the Gulf of Alaska. Rept. for USDC:
NOAA. ADF&G, Anchorage. 67 pp.

Calkins, D.G., and K.B. Schneider. 1984. In J.J. Burns, Jr., ed. Marine
mammal species accounts. Wildl. Tech. Bull. No. 7, ADF&G, Juneau.

Garshelis, D.L. 1983. Ecology of sea otters in Prince William Sound,
Alaska. Ph.D. Dissert., Univ. Minnesota, St. Paul. 324 pp.

Irons, D. 1984. Personal communication. Wildlife Biologist, USFWS,
Anchorage, AK.

Johnson, A.M. 1982. Status of Alaska sea otter populations and developing
conflicts with fisheries. Trans. N. Am. Wildl. and Nat. Res. Conf.
47:293-299.

. 1984. Personal communication. Marine Mammal Biologist, USFWS,
Anchorage, AK.

Kenyon, K.W. 1965. Aerial survey of sea otters and other marine mammals,
Alaska Peninsula and Aleutian Islands, 19 April to 9 May 1965.
Unpubl. rept., USFWS.

1969. The sea otter in the eastern Pacific Ocean. N. Am. Fauna

—88:1-352.

Kenyon, K.W., and D.L. Spencer. 1960. Sea otter population and transplant
studies in Alaska, 1959. USFWS. Spec. Sci. Rept. Wildl. No. 48:1-29.

33



Lensink, C.J. 1960. Status and distribution of sea otters in Alaska.
J. Mammal. 41:172-182

. 1962. The history and status of sea otters in Alaska. Unpubl.
Ph.D. Dissert., Purdue Univ., Layfayette, Ind. 186 pp.

Pitcher, K.W. 1975. Distribution and abundance of sea otters, sea lions,
and harbor seals in Prince William Sound, Alaska. Unpubl. rept., ADF&G,
Anchorage. 31 pp.

Pitcher, K.W., and J.S. Vania. 1973. Distribution and abundance of sea
otters, sea lions, and harbor seals in Prince William Sound, summer
1973. Unpubl. rept., ADF&G, Anchorage. 18 pp. + maps.

Prasil, R.G. 1971. Distribution of sea mammals and associated land mammals
found along the Katmai coast, Katmai National Monument. Proceedings of
the 22nd Alaska science conference. 8 pp.

Schneider, K.B. 1971. An evaluation of sea otter survey techniques.
Unpubl. rept., ADF&G, Anchorage. 18 pp.

. 1973. Sea otter distribution and abundance in Alaska. Unpubl.
rept., ADF&G, Anchorage. 5 pp.

1976. Assessment of the distribution and abundance of sea otters
along the Kenai Peninsula, Kamishak Bay, and the Kodiak archipelago.
Final rept. RU-240. BLM/NOAA 0CS Studies. 72 pp.

. 1978. Sex and age segregation of sea otters. Final rept., Fed.
Aid in Wildl. Rest., Projs. W-17-4 through W-17-8. ADF&G, Juneau.
45 pp.

. 1984. Personal communication. Regional Research Coordinator,
ADF&G, Div. Game, Anchorage.

USFWS. 1983. Distribution and abundance of sea otters in the Kenai Fjords
National Park. Unpubl. rept. 11 pp.

Zmarzly, D., G. Kooyman, and D. Costa. 1978. Patterns in sea otter
population growth and distribution in Prince William Sound. Unpubl.
rept. Physiological Research Lab. Scripps Inst. Oceanography. 10 pp. +
maps.

34



Terrestrial Mammals




Sitha Black-tailed Deer Distribution and Abundance

REGIONWIDE INFORMATION
Since black-tailed deer occur in one game management unit (GMU) within
the Southcentral Region, information will be presented for GMU 6 only.

A.

Regional Distribution

Within the Southcentral Region, black-tailed deer range is

limited primarily to the larger islands of Prince William Sound

(PWS). Deer in limited numbers, however, also occur on mainland

areas, from Port Gravina to the Copper River, including the Heney

Range near Cordova (ADF&G 1976). Since the original transplant

in 1916, deer have increased in numbers and have dispersed

throughout PWS where suitable habitat exists (Burris and McKnight

1973). The most abundant deer populations can now be found on

the following islands: Hawkins, Hinchinbrook, Montague, Green,

Knight, Eleanor, Ingot, Latouche, Naked, Peak, and Storey. Other

islands . that probably have fewer than 25 deer include the

following: Disk, Elrington, Evans, Chenega, Culross, Bligh,

Channil, Observation, Crafton, and Fleming (Reynolds, pers.

comm. ).

1. Special interest areas. Suitable winter range for deer
consists of closed-canopy conifer forests bordering the
tidelines of gently sloping beaches. Conifers are an
important component of beach-fringe habitat because snow
depths beneath the canopy they form are less than in open
areas, affording deer mobility and access to food resources.
Similarly, intertidal habitat is important because it is
snow-free, thus allowing deer to move about unimpeded to
locate intertidal food sources, especially kelp (Reynolds
1979). In winters of heavy snowfall, the snow-free inter-
tidal area affords deer greater mobility and easier access
to the beach-fringe area.

Most of the northwest shore of Hawkins Island is considered
high-density winter range (Reynolds, pers. comm., in ADF&G
1976). Beaches in this area have gentle slopes, abundant
kelp, and are exposed to winds off the open sound. The rest
of the island is moderate to low density range for just the
opposite reasons: less wind, steeper terrain, and less kelp
(ADF&G 1976).

On Hinchinbrook Island, high-density winter range is found
along the western shore from Johnstone Point to Bear Cape,
the southeastern shore within Port Etches, and the north-
?aster? portion of the island from Pt. Steele to Hook Pt.

ibid.).

Two large areas on Montague Island have been identified as
high-density deer winter range. One area extends from Cape
Cleare northeast to Beach River. The other area extends
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from Port Chalmers to Zaikof Point, including Rocky and
Zaikof bays (Reynolds, pers. comm.),.

Presently, deer are numerous on Knight Island, except along
the western shore (ibid.).

The inner beach on Latouche Island, especially near the
southern tip, is a good wintering area, whereas the outer
beach facing Montague Strait is too rugged. The entire area
of Green Island is important winter range, with the
southeastern beach the primary wintering area (ibid.).

Areas Used Seasonally and for Life Functions

The 1:1,000,000-scale printed maps found in the Southcentral

Region Atlas and the 1:250,000-scale reference maps located in

ADF&G area offices show known winter concentration areas and the

general distribution of the species.

Factors Affecting Distribution

The following factors affect the distribution of deer:

° Winter duration

Winter snow conditions

Plant growth

Availability of suitable winter range (timbered beach

fringe)

Plant succession patterns

For further details, see the Life History and Habitat

Requirements volume of the Alaska Habitat Management Guide for

the Southcentral Region.

General Movements Between Areas

1. Movements. The longest documented movement by individual
deer in PWS is a straight line distance of 9 mi over a total
period of 3.5 years (Reynolds 1979).

2. Timing. In the summer, deer generally prefer areas at or
above timberline, but they can be found at almost any
elevation. After autumn frost reduces forage in their
alpine range, deer move down into the high-elevation
timbered areas to feed on preferred evergreen forbs. In
winter, deer remain just below the snowline, moving up or
down in accordance with snow conditions. As snow depth
increases, deer are forced to lower elevations to feed on
woody plants (especially Vaccinium spp.), usually near the
beach., As the Vaccinium disappears, they become more
dependent on kelp found in the intertidal area. Deer move
onto the beaches at low tide to feed on the kelp, and at
high tide they retreat to the timbered beach fringe (ibid.).

3. Home range. No pertinent data are available for the PWS
deer populations. Schoen and Kirchhoff (1984) found that
the mean summer and winter home range size of radio-collared
deer on Admiralty Island, Alaska, was 79 ha, with no
significant size differences between seasons or sex.
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II. GMU 6

A. Present Abundance
No attempt to estimate black-tailed deer abundance in PWS has
ever been made (ibid.). Because deer populations have been
considered to be relatively stable in PWS for a Tlong time,
funding for basic quantitative abundance data has been difficult
to justify; and because of the heavy vegetative cover common to
the PWS area, it would be very difficult to conduct an aerial
census of deer.
Deer populations in PWS were at a moderate level during the mid
1970's and gradually increased to their present high level as a
consequence of a series of mild winters (ADF&G 1983).

B. Historic Distribution and Abundance
Deer are not indigenous to the PWS area. 1In 1916, eight deer
were captured near Sitka and transplanted to Hawkins and
Hinchinbrook islands (Burris and McKnight 1973). From 1917 to
1923, 16 additional deer were added to supplement the original
transplant. This deer-transplant program has proven to be one of
the most successful of all transplants in Alaska. Lacking
competition for browse from other ungulates, deer responded
rapidly and dispersed throughout PWS where suitable habitat
existed. By 1945, the deer population peaked, and severe range
damage was evident in 1950 (Robards 1951). The carrying capacity
of winter range was drastically reduced. Major die-offs were
recorded in the late 1940's, mid 1950's, late 1960's, and early
1970's, because of severe winters.

REFERENCES
ADF&G, comp. 1976. A compilation of fish and wildlife resource
information for the State of Alaska. Compiled by the ADF&G under
contract to the Alaska Federal-State Land Use Planning Commission.
Anchorage. 873 pp.

ADF&G. 1983. Annual report of survey-inventory activities. Fed. Aid in
Wildl. Rest. Vol. 13. Proj. W-22-1, Jobs 2.0, 9.0, 10.0, 13.0, and
16.0.

Burris, 0.E., and D.E. McKnight. 1973. Game transplants in Alaska. Tech.
Bull. 4. ADF&G, Juneau. 57 pp.

Reynolds, J.L. 1979. History and current status of Sitka black-tailed
deer in Prince William Sound. Pages 177-183 in J.W. Schoen and
0.C. Wallmo, eds. Proceedings of the Sitka black-tailed deer
conference. USFS, Juneau, AK. 231 pp.

1984. Personal communication. Area Mgt. Biologist, ADF&G, Div.
Game, Cordova.

Robards, F.C. 1951. Annual report, game, fur, and game fish. USFWS,
Cordova, AK. Cited in Reynolds 1979.

39



Schoen, J.W., and M.D. Kirchhoff. 1984. Seasonal distribution and home
range patterns of Sitka black-tailed deer on Admiralty Island, South-
east, AK. M.S. submitted to J. Wildl. Manage.

40



Caribou Distribution and Abundance

REGIONWIDE INFORMATION

Information will be organized and presented by individual caribou

herds, because many caribou migrations cross regional and game

management unit (GMU) boundaries, and little ecological considerations

usually exist simply to expedite administrative enforcement and

managerial concerns. In reality, the biological reason(s) for some

management strategies, such as bag limit and season length, may extend

well beyond the boundaries of a jurisdictional unit.

Portions of the geographic distribution of those herds normally found

outside the Southcentral Region but which occasionally occupy areas

within the region will be mapped on the caribou distribution maps for

the Southcentral Region. All narrative descriptions of the distribu-

tion and abundance of these herds, however, will be presented in the

Alaska Habitat Management Guide for the Interior and Western Regions.

A. Regional Distribution
Several caribou herds use portions of the Southcentral Region.
The largest group, the Nelchina herd, occupies the upper Copper,
Nelchina, and Susitna river basins. The Mentasta herd, a much
smaller group, ranges on the northwest slopes of the Wrangell
Mountains, the headwaters of the Copper River, and the Mentasta
Mountains. A small caribou herd is resident in the northern Kenai
Mountains in the vicinity of American Pass. An even smaller band
winters on the Moose River Flats and then calves and summers in
the lowlands just north of the Kenai Airport. The bench land area
between Tustumena and Skilak lakes and the Caribou Hills area
appear to contain suitable caribou habitat and may be transplant
sites in the near future (Pitcher, pers. comm.). Two additional
herds seasonally occupy portions of the Southcentral Region. The
McKinley herd ranges primarily on the north side of the Alaska
Range and calves mostly within Denai National Park. Occasionally,
small numbers of the Mulchatna herd move over Rainy Pass and
occupy the Happy River drainage in GMU 16B.

B. Areas Used Seasonally and for Life Functions
See the 1:1,000,000-scale reference maps located in ADF&G offices.
The maps show the following categories:
° General distribution

Known calving areas

Known rutting areas

Known winter use areas

Known migration patterns

Known summer concentration areas

o o o O o
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Factors Affecting Distribution
The following factors affect the distribution of caribou:
° Winter duration
Winter snow conditions
Predation
Human activity (development projects, fires, hunting)
Range condidtions
Insects
Availability of preferred forage
(See volume 1, Life History and Habitat Requirements, for further
details.)
Movements Between Areas
One of the most important aspects of caribou ecology is survival
through adaptive movements and migrations. Bergerud (1974a)
postulated that caribou interactions with wolves led to their
gregarious nature. As a result, behavioral adaptations, such as
movements and migration, developed so that caribou could sustain
themselves in relation to their varying forage supplies.

1. Size of seasonal home range and life function areas. Because
caribou frequently are on the move and the distances animals
travel vary from herd to herd and frequently from year to
year, no home range or life-function area size has been
determined.

2. Biotic factors affecting route selection. Terrain features
influence movements to a large extent. Open waters such as
oceans or seas, large Takes, and swift rivers will often
alter the course of migration. Rivers with floating ice
cakes represent barriers. Areas that lack forage are a
barrier to some extent; typical are the rocky regions of high
mountains, large volcanic cinder patches, glaciers, and burns
(Banfield 1954, Lent 1966, Skoog 1968, Miller 1982). C(Certain
terrain features facilitate movements - including ridge tops,
eskers, stream beds, hard-surfaced snow drifts, and frozen
lakes and rivers. Frozen lakes and rivers are particularly
important avenues for travel (Skoog 1968).

3. Migration routes and timing:

a. Nelchina herd. In early April, as the amount of
dayTight increases and snow begins to recede, wintering
groups of caribou begin to coalesce and migrate to
calving grounds. Skoog (1968) suggested that the onset
of spring migration could be triggered by the appearance
of new plant growth in snow-free areas.

This movement involves mostly the cow-calf segment of
the herd plus some young bulls. Adult bulls generally
1ing§r near the wintering grounds (Hemming 1971, Pitcher
1982).

Nelchina caribou have used many different wintering
areas in the Southcentral Region. In recent years, the
herd has wintered in the Lake Louise Flats area,
eastward to the middle portions of the Gakona and

© 0 0 0 o O
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Chistochina drainages, the wupper Copper River, Tok
River, and Mentasta River drainages, with calving
activities occurring, as they have for the last 30-35
years {and perhaps eons before), in the Kosina Creek,
Goose Creek, Black River, and Oshetna River drainages
betw§en 900 and 1,400 m elevation (Pitcher 1982, 1983,
1984).

Animals moving westward from the Wrangell Mountains
cross the Copper River just south of Chistochina and
proceed across the Richardson Highway, crossing the
Gulkana River between Sourdough and Paxson Lake. This
movement continues through the Lake Louise Flats to the
foothills of the Talkeetna Mountains. Animals from the
north usually cross the Susitna River between the mouths
of Deadman Creek and Jay Creek.

Late spring thaws can delay movement to the calving
grounds, resulting in calves being born en route
(Lentfer 1965).

The eventual route of travel is dependent to varying
degrees on weather conditions, especially snow cover and
icing conditions. In 1981, for example, the primary
route from the Lake Louise Flats was westward on a broad
front from Lone Butte to Kosina Creek. Many animals
also used the frozen Susitna River between the Oshetna
River and Kosina Creek as a major travel route (Pitcher
1982). In the spring of 1982, the migration route was
along the western edges of Lake Susitna and Lake Tyone,
the west side of the Tyone River to the big bend of the
Susitna River, and into the traditional calving area
from the lower Oshetna River and Goose Creek. The 1982
migration began somewhat later than in 1981. The
Susitna River was open in 1982, as opposed to 1981, when
it wfs frozen and used as a travel corridor (Pitcher
1983).

The calving period generally extends from mid May to
early June. Although calving grounds and summer range
largely overlap, some portions of the female-calf
segment leave the calving grounds in late June and
disperse to summer ranges in the northern and eastern
portions of the Talkeetna Mountains. During the autumn
rut period (September-October) in recent years, the main
herd concentrates in three areas: the Lake Louise Flats,
the northeastern Talkeetna Mountains, and, to a minor
extent, the Alphabet Hills. After the rutting period is
completed, animals generally disperse to overwintering
grounds and remain there from November to the beginning
of April (Pitcher 1982). Pitcher (pers. comm.) has
suggested that rutting areas are transitional as animals
move from summer to winter areas. Nelchina caribou
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do not exhibit strong annual fidelity to specific areas
during the rutting period.

b. Kenai Lowlands herd. This herd generally moves from
winter concentration areas in the Moose River Flats and
vicinity to the area north of the Kenai Airport during
late May and June. The herd spends the summer and
autumn period in this same general area. Caribou move
to the Moose River Flats rutting area from October 1 to
October 10 and breed there (Spraker, pers. comm.). No
specific migration corridors have been identified
(Holdermann 1983).

c. Kenai Mountains herd. This herd generally moves from
its winter range in the small upper drainages of Big
Indian Creek south to American Pass for calving. After
the calving period, durig summer and fall, caribou can
be found throughout the Kenai Mountains north and west
of the Sterling Highway, except that portion south of
the Chickaloon River and west of Juneau Creek (Spraker,
pers. comm, ).

d. Mentasta herd. This relatively small herd generally
occupies the northwestern Wrangell Mountains. The herd
calves mainly in the Sanford River, Drop Creek, and
Boulder Creek drainages during late May and June (Bos
1974). In July and August, caribou are generally found
in the upland areas between the Copper River and Long
Glacier (Tobey, pers. comm.). However, the principal
summer range probably does not extend southward beyond
the Dadina River (Bos 1974). In late September,
Mentasta caribou aggregate for the rut and begin to move
toward wintering areas. Mentasta caribou have wintered
as far south as the Nadina River and as far north as the
Tetlin Lake-Nabesna River-Chisana region (Tobey, pers.
comm.; Lieb 1984).

Population Size Estimation

Parker (1972, 1975) reviewed many different aerial censusing
techniques for wildlife management and classified these into six
general categories:

1. Linear strip transect survey

2. Stratified random sampling survey

3. Total count census

4. Aerial photography

5. Infra-red and heat-sensitive photography

6. Habitat sampling survey

Techniques from each of these categories have been applied to
caribou with varying success.

In Alaska, aerial photography has been shown to be the most
reliable and efficient method of censusing caribou. Hemming and
Glenn (1968) described the development of the Aerial Photo-Direct
Count-Extrapolation (APDCE) technique. In 1967, APDCE was used
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successfully on the Nelchina herd. Hemming further refined and

tested the technique on the Western Arctic herd in 1970. Since

then, the APDCE or modified versions have been used on several

Alaskan caribou herds.

The APDCE technique consists of the following recommended steps:

1. Precensus reconnaissance flight. These flights serve to
identify portions of the range likely to contain postcalving
aggregations. Currently radio-telemetry is often used to
locate these aggregations.

2. Aerial photography. Once the <caribou have suitably
aggregated, aerial photographs of the aggregations are made
and numbers of animals counted. Numbers of caribou not
present in the aggregations are either counted or estimated.

3. Sex and age composition of animals in postcalving
concentrations. This step determines the proportion of adult
females.

4. Sex and age composition of animals during rut. The entire
herd is classified to determine the relative portions of
females, males, and calves.

5. Estimation of population size. Finally, a population
estimate is based on the data collected.

The APDCE caribou census technique depends on four assumptions:

1. A1l adult females in the herd are present in the postcalving
aggregations.

2. Adult females are randomly distributed throughout the
postcalving aggregations.

3. Age and sex cohorts are randomly distributed throughout the
herd in the fall.

4, Mortality of adult females from the time of the mid summer
postcalving aggregations to the time of the fall composition
counts is zero or can be accounted for.

Davis et al. (1979) evaluted these assumptions and found that all
but the third assumption were valid. Collection of representative
fall-composition count data was considered difficult and
constituted a major problem with the technique. They also pointed
out the many logistical problems associated with photocensusing
the large arctic herds. Other censusing procedural problems are
that the number of caribou counted on photographs will vary in
accordance with the readability factor and that the variability of
fall-composition count dat is too large to be useful.

Regional Abundance

Regional population estimates for caribou are wusually not

calculated. Table'1l is a summary of the most recent published

population estimates and caribou survey data for the Southcentral

Region. By summing the available abundance estimates for the

individual herds, a regional estimate of 28,265-28,615 caribou was

obtained.
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Table 1,

Most Current Survey Results for Southcentral Alaska Caribou Herds

Estimated

Herd Type of Survey Date Count No.
Kenai Mountains Fixed-wing 2-19-85 343 395*
Kenai Lowlands Helicopter 10-25-82 65 80
Kenai Lowlands Helicopter 6-07-83 71 80
Mentasta Fixed-wing 10-09-84 --- 2,722
Nelchina Fixed-wing 10-04-83 . -—— 24,825
Source: ADF&G 1984.

~~- means no data were available.

%*

IT.

Estima

te of population size prior to previous fall hunting season.

KENAI LOWLANDS HERD (occupies portions of GMU 15A)

A.

Present Abundance

The Kenai Lowlands caribou herd has been surveyed regularly since
1979. Table 2 summarizes sex and age composition data and
includes survey data and population estimates, when available,
back to 1974. Since 1979, population estimates and herd counts
have exhibited a trend toward slightly increasing abundance.
Holdermann(1983) suspected predation of young calves (less than 30
days old) by domestic dogs and wild carnivores as the primary
limiting factor on herd population growth.

Historic Distribution and Abundance

On April 24, 1966, 29 caribou from the Nelchina herd were
transplanted and released at Watson Lake. Following the
transplant, caribou were observed from Anchor Point to Hope. By
1969, sightings of wandering caribou had ceased, and the animals
had formed two distinct groups. One caribou had established
itself in the mountainous area west of the headwaters of
Resurrection Creek. The second group, Epe Kenai Lowlands herd,
occupied an area of approximately 72 mi® north and east of the
Kenai Municipal Airport during their calving period, and range
north and south in a larger area.
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Table 2.

Composition Count Data and Annual Population Estimates for the

Kenai Lowlands Herd, 1974-83

Type
No. Estimated Calf/Cow Bull/Cow No. of
Date Counted Population Ratio Ratio Calves(%) Survey
18 Feb. 1974 41 41-50 -—— - -
20 Jan. 1975 22 -——- -— - ——
Spring 1975 62 75-100 - -— ---
1976 -— 80-100 - - -
28 June 1977 32 75 -— -— 8(23) c
1978 -— 75-100 - -—- ---
22 June 1979 59 -— 52:100 47:100 15(25) c
22 Oct. 1979 55 65-80 37:100 47:100 b
10 June 1980 54 65-80 36:100 80:100 9(17) a
27 Oct. 1980 55 -— 29:100 48:100 9(16) a
10 June 1981 60 65-80 22:100 41:100 8(13) a
15 June 1982 66 65-80 71:100 65:100 20(30) a
25 Oct. 1982 65 70-80 49:100 37:100 17(26) a
7 June 1983 71 70-80 47:100 39:100 18(25) a
Source: ADF&G 1973-84.
--- means no data were available.
a Helicopter. b Fixed-wing. ¢ Incidental observations.

This herd has traditionally calved only in the area neighboring
the Kenai Airport. By 1982, cows with young calves were also
observed on the Moose River Flats near the mouth of the Kenai
River and within the Kalifonsky Beach gas field (ibid.). The herd
normally winters in the Moose River Flats, but by the winter of
1977-1978 numerous sightings of caribou from this herd were
reported from the Jean Lake area, approximately 12 mi southeast of
their normal wintering area (Leroux 1979). In recent years,
caribou have extended their range to the north shore of Skilak
Lake (Spraker, pers. comm.).

Fires have played a major role in changing caribou ranges in many
parts of Alaska. Extensive man-made fires at the turn of the
century are believed to have reduced the theoretical carrying
capacity of caribou range on the Kenai Peninsula area by 1913.
Several large fires have occurred since caribou were extirpated
from the area, and these burns have prevented large areas from
reverting to the climax vegetation favorable to caribou.
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Although many northern biologists have concluded that fires and
Togging activities destroyed Tichen range, which precipitated the
decline in caribou numbers at the turn of the century (see Lutz
1956, Buckley 1958, Leopold and Darling 1953, Klein 1965), Davis
and Franzmann (1979) felt that this conclusion was not tenable.
Bergerud (1974b) and Davis and Franzmann (1979) believe that
overhunting caused the decline and ultimate extirpation of caribou
on the Kenai Peninsula. Although fires may have reduced carrying
capacity, a sufficient amount of suitable caribou habitat was
always available for the remnant populations.

IIT. KENAI MOUNTAINS HERD (occupies portions of GMU 7)

A.

Present Abundance

Spraker (1984) estimated the size of the Kenai Mountains caribou
herd at 250-300 animals. Table 3 summarizes survey and population
estimates and also includes sex and age composition count data
when available back to 1974. Survey data collection since 1977
indicates this herd has been increasing slightly in size (Spraker
1984). Regulated harvesting to prevent range overuse, increased
numbers of wolves, and a 1limited winter range have probably
combined to slow the rapid rate of growth in this herd, as
demonstrated in the late 1960's and early 1970's.

Historic Distribution and Abundance

The Kenai Mountains herd resulted from introductions made by the
ADF&G in 1965 and 1966 (see section II.B.). In May 1965, 15
caribou from the Nelchina herd were released near the Chickaloon
River. These animals became established in the area by 1969 and
flourished on the excellent range. The herd grew to 119 animals
in the fall of 1970, and by November 1974, 292 caribou were
counted (ADF&G 1976). Since then, the estimated population size
has been somewhat stable at 300 animals, although the numbers of
animals counted have annually increased slightly.

The historic distribution of this herd has remained fairly
constant. They utilize the same summer and winter range. No
significant alterations in the habitat have occurred because of
human disturbance or development to affect the distributional
pattern of the caribou herd. Spraker (1981), however, suggested
that the winter range distribution of caribou was Timited by snow
conditions.

Low natural mortality in the Kenai Mountains herd was reflected in
its rapid rate of growth through the late 1960's and early 1970's.
By 1975, the annual recruitment rate had dropped to 20% from 36%
per year in the previous period. This decline in herd growth
could have been a consequence of wolf predation, although the
extent of such predation has never been determined (State of
Alaska 1977). Spraker (1981) also reported an increase in wolf
numbers and in caribou predation by wolves. Peterson et al.
(1984) described the territory of the Big Indian Creek Pack (BICP)
of at Teast 17 wolves, which was first identified in 1978. The
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Table 3. Composition Count Data and Annual Population Estimates for the
Kenai Mountains Herd, 1974-82

Type
No. Estimated Calf-Cow Bull/Cow No. of
Date Counted Population Ratio Ratio Calves(%) Survey

10 Mar. 1974 246-251 290 - -—- - -—
18 Nov. 1974 292 -—- - --- - ---
19 Nov. 1974 196 340 44:100 73:100 36(18) c
8 Dec. 1976 249 - - --- --- ---
8 Mar. 1977 140 300* -—- --- --- -—-
24 Jan, 1978 150-200 --- -— --- --- b
28 Oct. 1978 178 --- - --- 26(15) b
22 June 1979 125 300* -—- - 29(23) b
19 Oct. 1979 173 300* 24:100 44:100 25(14) a
19 Apr. 1980 162 300* - 56:100 - a
31 Oct. 1980 227 250 35:100 36:100 46(20) a
19 Oct. 1981 256 --- 47:100 30:100 68(27%) a
27 Oct. 1982 266 250-300 51:100 27:100 69(26) a
19 Feb. 1985 343 395%*
Source: ADF&G 1973-84. ¢ Ground count.
--- means do data were available.
a Helicopter. * Rough estimate.
b Fixed-wing. ** Minimum population estimate

before hunting season
(1984-85) began.

BICP territory included most of the winter and summer range of the
Kenai Mountains caribou herd.

IV. MENTASTA HERD (occupies portions of GMU 11)

A.

Present Abundance

Estimates of abundance and data describing age and sex composition
for the Mentasta caribou herd are presented in table 4. The mean
annual estimated total population is 2,273 (s.d.=307) caribou from
1973 to 1982. Lieb (1984) reports that this herd is stable.
Fluctuations in annual population estimates 1in recent years
probably reflect variability in survey conditions rather than
actual changes in herd numbers (Lieb 1984). Any of the following
factors could cause significant fluctuations in the annual
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Table 4. Population Estimates, Spring Counts, and Age/Sex Composition Data
for the Mentasta Herd, 1973-84

Spring Total Fall Fall Fall Estimated

Postcalving Population Calves/ Bulls/ No.

Date Count Estimate 100 Cows 100 Cows Adults
18-19 Oct. 1973 1,995 2,202 32 40 -—-
27 June 1975 2,456 -— - -— 1,978
14 June 1976 1,754 -— - -— 1,226
24 June 1977 2,262 2,711 25 16 2,022
10  Oct. 1977% 2,262 2,711 27 42 2,274
13 Oct. 1978 2,278 2,239 25 42 1,899

30 June 1979 1,834 -— _— _— _—

23 June 1980 2,396b - -_— —_— ——

22 Oct. 1981 2,621 2,819 40 43 2,202
13 Oct. 1982 2,393 2,210 39 36 1,719
4 Oct. 1983 2,667 2,766 28 44 2,316
9 Oct. 1984 3,022 2,722 29 36 2,244

Source: ADF&G 1973-84.
--- means no data were available.
a Unadjusted for 1977-78 harvest.

b Includes 243 caribou outside spring composition count area.

population estimates:

° Difficulties in locating all segments of the herd prior to
the census
Different weather conditions

° Different observers

B. Historic Distribution and Abundance

Observations of caribou in the upper Copper River area and the
Wrangell Mountains have been recorded in several accounts and
journals of visitors to these areas. Records of caribou sightings
extending from the Chitina River Valley to the White River area
north to the Alaska Range from the late 1800's to the 1930's are
summarized in Skoog (1968). These relatively few observations are
scattered in time and area.

During the 1920's, Murie (1935) reported that parts of the
Fortymile caribou herd, which numbered over half a million animals
at that time, moved south through Isabel Pass and Mentasta Pass to
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winter in the upper Copper River Basin. Great numbers of caribou
moved south to the White, Chisana, Nabesna, and Copper rivers.
When these movements suddently stopped in 1931 (Skoog 1968), small
remnant groups of caribou remained south of the Mentasta Mountains
and in the northwest portion of the Wrangell Mountains. Skoog
(1968) speculated that these remnant groups may have formed the
present-day Mentasta and Chisana herds. Bos (1974) proposed that
it was more likely that caribou occupied these areas prior to the
Fortymile herd's migrations.

Hemming (1971) defined caribou populations in terms of their
calving areas, with the members of a "herd" utilizing a specific
area for calving. Based on Hemming's definition, the so-called
Mentasta herd has been misnamed, as suggested by Bos (1974),
because no calving activity has ever been observed in the Mentasta
Mountains. Calving activity in the upper Drop Creek drainage was
first documented in 1956. Another survey in July, 1968, located
almost 1,000 cows and calves near Boulder Creek (approximately
6 mi west of Drop Creek) (Bos 1974). Further surveys have
confirmed the Drop Creek-Boulder Creek area as the main calving
area for this herd (ADF&G 1976). In fact, the major portion of
this herd has occupied the northwest Wrangell Mountains since the
early 1960's.

The earliest published population estimate for the Mentasta herd
was 50 caribou, based on an aerial survey in November, 1948 (Scott
et al. 1950). Bos (1974) suggested that this number would
constitute an underestimation if caribou were using timbered areas
as they had usually done in previous Novembers, and he also
faulted the survey for lacking a systematic method. In July 1956,
a survey by Bob Burkholder (USFWS) in the Drop Creek area counted
152 caribou. As part of a formal census of the Nelchina herd in
February, 1962, over 12,000 Nelchina caribou were counted
wintering in the Mentasta area along with a group of 2,305
Mentasta caribou. The Mentasta animals were located on the slopes
of Mt. Sanford and were considered geographically distinct from
the Nelchina group (Bos 1974). A review of the ADF&G Game
Division caribou data files in Anchorage shows Mentasta caribou
numbers at 5,000 animals from 1962 to 1967. These estimates were
somewhat rough, as they were based on extrapolations of the 1962
estimate using assumed rates of growth. From 1967 to 1972, survey
flights were conducted annually in early summer to locate calving
areas and in the fall to monitor fall movements (ibid.).
Estimates of caribou numbers on these flights ranged between 1,000
and 2,000 individuals (ibid.). Table 4 presents abundance
estimates from 1973 to the present, which corroborate these
survey-flight estimates.

V. NELCHINA HERD
A. Present Abundance
The Nelchina caribou herd has been censused regularly since 1976
except for 1979, when inclement weather conditions and widespread
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animal movements precluded conducting an accurate census. Table 5
summarizes all available count data and abundance estimates. The
Nelchina herd numbers approximately 25,000 animals and has been in
a period of continued expansion since 1972. Currently, the
Nelchina herd contains about 85% of the total caribou in the
Southcentral Region and about 6% of the estimated 1982 statewide
caribou population (416,000). This herd is approximately the same
Size as the Mulchatna and Alaska Peninsula herds and is exceeded
- in size only by the large Western Arctic and Porcupine herds.
Population estimates derived by the APDCE censusing technique for
the Nelchina caribou herd can be influenced by several factors.
Pitcher (1983) mentions that when caribou are molting in late June
or July it can be difficult to distinguish males from females by
genital characteristics in the postcalving aggregation-composition
counts. If the cow-calf aggregations of the herd are dispersed
over too large an area, there exists an increased likelihood of
missing animals and undercounting in the photo census. This will
lead to an underestimation of the total population. The timing of
the fall-classification counts is very critical to the preciseness
of the population estimate. The distribution of sexes and age
classes is most random during the main rutting period (Skoog
1968). Inclement weather conditions in the October 1981
composition sampling period caused a one-week delay. Pitcher
(1982) noted that some bulls had begun to separate from the
cow-calf segment and that therefore males could have been slightly
underrepresented in the sampling, thus affecting the total
population estimate.

Historic Distribution and Abundance

Caribou have occupied the Nelchina Basin since at least the middle
of the 19th century (Skoog 1968). Sometime between 1848 and 1885,
the Nelchina herd reached a population peak similar to that of the
1960's (70,000 animals) and ranged from the Talkeetna Mountains
eastward over the entire Copper River basin (map 1) (ibid.).
Travelers to the area in the late 1890's noted the remains of
Indian traps and drive fences, indicating regular seasonal
movements of the large population. Observers also discovered
drive fences and huge numbers of shed antlers in the Chitina River
Valley (ibid.). The presence of the shed antlers meant that the
available suitable winter range to the northwest must have been
saturated with caribou. Aniamls were forced to utilize the
marginal Chitina River Valley, which regularly receives heavy and
frequently wet snowfall. Caribou have not occurred along the
Chitina River since that supposed peak period. By 1885, very few
caribou were being observed in the Chitina and Copper River
valleys (ibid.).
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Table 5. Population Estimates for the Nelchina Caribou Herd, 1948-83
Minimal
No. Population
Date Counted Estimate Source
1948 4,019 4,500-5,000 Watson and Scott 1956
1950 4,447 5,000-5,500 Watson and Scott 1956
1952 6,973 - Watson and Scott 1956
1953 6,263 7,600* Watson and Scott 1956
1954 9,923 13,200 Watson and Scott 1956
1-2 Feb. 1955 18,654 39,466 Watson and Scott 1956
6-8 Mar. 1956 28,910 36,240 Skoog and Scott 1956
1 May 1957 - 47,710 Skoog 1968
1 May 1958 - 52,670 Skoog 1968
1 May 1959 -—- 58,850 Skoog 1968
1 May 1960 --- 64,230 Skoog 1968
1 May 1961 - 69,180 Skoog 1968
23-27 Feb 1962 41,824 71,000 Skoog 1968
1967 61,000 Hemming and Glenn 1968
1972 8,342 7,857 Pitcher 1984
1973 8,757 7,693 Pitcher 1984
1974 10,245 -—— Pitcher 1984
1976 8,342 8,081 Pitcher 1984
1977 14,000 13,936 Pitcher 1984
1978 16,800 18,981 Pitcher 1984
1979 13,508 - Pitcher 1984
1980 -—- 18,713 Pitcher 1984
1981 - 20,694 Pitcher 1984
1982 -— 21,356 Pitcher 1984
1983 --- 24,825 Pitcher 1984

* Underestimated by factor of 2 or 3.

=== Mmeans

no data were available.

At the turn of the century, evidence suggests the Nelchina herd
was decreasing but still numerous, with a geographical
distribution closely resembling that of the 1960's. The status of
the Nelchina herd from 1900 to 1930 is somewhat unclear. In the
1920's, the adjacent McKinley and Fortymile herds had peaked in
size. Murie (1935) estimated the Fortymile herd at a minimum of
538,000 animals in 1920. By 1918, seasonal migrations through
Isabel and Mentasta passes were occurring regularly, bringing
thousands of caribou into the Mentasta-Nabesna River-White River
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area, the Tangle Lakes-MacLaren River area, the Lake Louise Flats,
and even the Copper River valley as far south as Copper Center
(Skoog 1968). Skoog (1968) recounts a confirmed report of some
300,000 caribou of the Fortymile herd moving into the Nelchina
range in the fall of 1921. 1In 1925, the McKinley herd began to
move seasonally eastward across Broad Pass into the mountains
adjacent to Broad Pass, Jack River, the upper Nenana River,
crossing Monahan Flat, reaching Valdez Creek and the upper
MacLaren River (Murie 1944). A1l these movements stopped after
the winter of 1931-1932. Skoog (1968) felt that it was quite
possible that the Nelchina herd may have lost animals to the
temporary seasonal influxes of these large herds when they
returned to their summer ranges each year. Skoog (1968) reported
taht, based on the available information, the northwest portion of
the range north of the Susitna River was used extensively in
winter during the early 1930's. In the late 1930's, a shift in
winter range use southward to the Talkeetna Mountains occurred.
By the late 1930's and early 1940's, the Nelchina population
probably reached a low. According to Alaska Game Commission
reports (1931-1940) and Hemming (1975), remnants of the Nelchina
herd apparently remained mostly within the western half of their
historical range (map 2) and, in particular, in the Talkeetna
Mountains.

In the early 1940's, fall and winter range use shifted northward
again to the Nenana River drainage, the Denali Highway, Deadman
Lake, and the upper MaclLaren River-Paxson Lake area (Skoog 1968).
The first report of caribou wintering on the Lake Louise Flats
occurred in 1945-1946, with the animals concentrated in the
western portion (ibid.). From 1946 to 1950, areas of calving and
summer range use were regularly used, but winter range use areas
shifted annually. Table 6 summarizes the seasonal range and
life-function area used by the Nelchina caribou herd from the late
1940's to the present.

Prior to 1948, population estimates for the Nelchina herd were
constructed from reports from wildlife enforcement agents,
trappers, bush pilots, and other outdoorsmen. The most recent
estimate before aerial censusing began in 1948 was about 4,000
caribou (Watson and Scott 1956). Aerial counts of the Nelchina
herd began in November, 1948, but the accuracy was questionable
because of observer inexperience, the uneven distribution of
caribou, an inadequate sampling design, and other characteristic
difficulties associated with big game aerial census work. The
1948 census produced an esimate of 4,500 to 5,000 animals
(table 5).  However, continued refinement of aerial census
techniques in the succeeding seven years showed that the original
1948 estimate accounted for only about one-half the animals
probably present at that time. The 1955 census was desinged as an
extremely intensive effort resulting in a high degree of
reliability and indicated a caribou population of almost 40,000
animals (Watson and Scott 1956).
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Table 6.

Historical Range Use of Nelchina Caribou Herd, 1948-84

Grounds  Summer Range*

Year (May-June) (July-Aug.) Rut Winter Range*
1948-49 12 -—- --- ---
1949-50 --- --- --- ---
1950-51 --- --- --- ~—-
1951-52 12 12,5 13,5,12 13,12
1952-53 12 12,5,15 13,12,15 13
1953-54 12 5,12 5,12,13 13
1954-55 12 5 5,6 13
1955-56 12 12,15 12,15,16 5,12,6,9
1956-57 12 5,12,15 5,6 5,1,6,11
1957-58 12 5,12 5,6,13,15 11,2,5,15
1958-59 12 5,12 5,13,11,12,13 11,15,1,5,6,13
1959-60 12 5,12 12,15,6 1,11,5,13
1960-61 12 5,9,6,12 13,15,5,11 5,11,1,2,13
1961-62 12 5,9,6,12 12,13,6,12 1,6,2,5,11
1962-63 12 5,12 13,15,6,12 1,13,2,5,11,15
1963-64 12 5,12 5,13,6,12 1,5,6,11
1964-65 1,5,12 5,12 5,9,13,6 1,5,6
1965-66 12,8,11 5 6,9,13 16,13,15
1966-67 12,8,11 5,4 9,11,13 16,13,1,2
1967-68 12 5,4,12 --- 16,13,1,4,5
1968-69 12 5,12 13 13,7,8,11,2
1969-70 12 12,5 12 13
1970-71 12 5,12 13 16,13
1971-72 12 5,12 13 16,13,15
1972-73 12 12,5 12,15 15,7,13
1973-74 12 --- 15,13,12 15,13,12
1974-75 12 12 -—- 16,13
1975-76 12 12 --- 13
1976-77 12 12,5 12,13 13,16
1977-78 12 12 12,13 13,16
1978-79 12 12 13 13,16
1979-80 12 12 --- 13,7
1980-81 12 12,15 13 13,7
1981-82 12 12,15 13,7 13,7,
1982-83 12 12,15 13 13,7,16
1983-84 12 12,15 7,16 ---
Source: Adapted and expanded from Pitcher 1982,

-~-- means no data were available,

* Range Units modified from Skoog 1968 (see map 3).
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In light of this result, the previous annual censuses were
acknowledged to be in error,

In the following year, Skoog and Scott (1956) conducted a similar
census, producing a population estimate of 36,200, which corrabor-
ated the previous year's estimate.

In 1950, the Nelchina herd began to increase in numbers (table 5)
and occupied an area (map 4) of approximately 26,000 km?
(10,000 mi2) (Hemming 1975). The main body of the herd (cow-calf
portion) began to split into two or more segments, each wintering
in separate areas by 1955 (map 5) (ibid.). As the size of the
herd increased even more, winter range expansion occurred, and by
1960 the herd utilized an area of approximately 52,000 km?2
(20,000 mi2) (ibid.). Maps 4 through 8 illustrate the expansion
of the Nelchina caribou range eastward across the Richardson
Highway, with the increase in caribou numbers from 1948 to the mid
1960's. The increase in numbers was also closely correlated to an
increase in annual movements as reflected in annual distances
traveled (Skoog 1968). Summer range is depicted on map 9 for the
years 1950-1970.

Based on field work conducted in 1961 and 1962, Skoog (1963)
stated, "the range is beginning to show signs of deterioration and
there is some indication that carrying capacity has been reached."
In February 23-27, 1962, an aerial census using a stratified
random sampling technique for certain concentration areas,
combined with direct counts for other concentration areas,
produced a minimum estimate of 71,000 caribou (Siniff and Skoog
1964). This census corroborated evidence that the herd was
expanding its range and increasing rapidly in numbers.

From 1948 to 1954, over 200 wolves were removed from the Nelchina
herd almost doubled in size. Overwinter calf survival rates were
estimated at 84%, and calves soon exceeded 20% of the herd (Skoog
1968). Natural mortality was low, and the herd sustained a
relatively Tow hunter kill (8%) that was well below recruitment
levels 82b1d.). Wolf predation rates were somewhat Tow
(approximately 1-2%), but they increased gradually as wolf
populations recovered from the effects of the intensive federal
predator control program. It is also interesting to note that
Nelchina Basin wolf populations increased at a rate similar to the
annual net increases for caribou (20%) (ibid.).

Bergerud (1983) proposed that the herd probably peaked by 1964 and
based his conclusion on an analysis of age-structure data from
harvested animals of that time period. Bos (1975) and Bergerud
(1983,1984) both agree that a major drop in recruitment occurred
in the 1964-1966 period. Bergerud (1983) stated that wolf
predation and possibly some brown bear predation seemed the most
probable cause of the 1964-1966 decline and ruled out winter
mortality, windchill mortality of calves, and reproductive failure
as unlikely factors. Bos (1975) suggested that the initial stages
of the decline (1962-1966) were caused by large emigrations of
caribou to other ranges. Poor recruitment of yearlings and a
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large increase in caribou harvests accelerated the rate of
population decrease (ibid.). Doerr (1980) stated that subadult
natural mortality rates increased from 22 to 42% in the period
from 1962 to 1966 and averaged 47% from 1966 through 1969.
Hunting mortality rates increased slightly. Wolf predation rates
almost doubled those of 1954 through 1962 but were still
considerably 1less than hunting mortality (ibid.). The rapid
decline of the herd from 1969 to 1972 was largely due to excessive
hunting, increased wolf predation, and relatively high overwinter
natural mortality of calves and subadult groups (ibid.).

The Nelchina caribou herd continued to decline until 1974, when a
postcalving census counted 10,245 animals versus 8,757 and 8,342
in 1973 and 1972, respectively. The relatively low hunter harvest
for 1972 and 1973, combined with an extremely high increase in
yearling survival during 1973, resulted in a marked increase in
herd size during 1974 (McIlroy 1975). However, an APCDE census in
1976 (considered unreliable by Eide 1979) indicated the Nelchina
caribou herd still had not increased substantially above 1972
levels, even though calf ratios and yearling survival rates were
similar to those reported for this herd during the population
increase. A series of protective measures were implemented by the
ADF&G, beginning with an early hunting season closure in 1976, and
permit-only hunting for 1977. A wolf removal program was active
from January 1976 to March 1978, but concentrated in an area
(north of the Susitna River) resulting in minimal and/or no
impacts on the main herd. By 1983, these factors, together with
an increasing survival rate and increased calf production and
survival, pushed the Nelchina caribou population to 24,825.
Figure 1 depicts the historical pattern of abundance estimates
from 1948 to 1983.
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Dall Sheep Distribution and Abundance

REGIONWIDE INFORMATION

In Southcentral Alaska, Dall sheep are present thoughout the Talkeetna,
Chulitna, and Watana mountains (TCW), the Wrangell Mountains (WMR), the
Kenai Mountains (KMR), and the Chugach Mountains (CMR). The distribu-
tion and abundance of Dall sheep in Southcentral Alaska will be
discussed in terms of these mountain ranges (map 1).

Historical information on Dall sheep populations within the Alaska is
limited to personal reports from residents, Murie's observations in
McKinley Park, and surveys conducted by the Alaska Game Commission.
These sources provide a basis for determining the level of sheep
abundance in areas of the state during recent history. They should be
viewed, however, as preliminary estimates obtained under difficult
circumstances that are subject to some bias and that are difficult to
substantiate.

Personal reports indicate that between 1915 and 1940 sheep numbers were
reduced over most of Alaska. Indiscriminate killing reduced the
populations of available herds during the gold stampede and market-
hunting days of this period, but through the 1920's sheep were still
abundant. A series of severe winters in different regions of the state
in the 1930's and 1940's contributed to the large decline in sheep
populations during that period. After 1940, the sheep decline slowed,
reaching a Tow point about 1945 (Scott et al. 1950).

Murie's observations in McKinley Park (Murie 1944) also indicated very
large sheep populations in the early part of this century, despite
extensive market and other illegal hunting in some areas. Severe
weather conditions during the winters of 1928-1929 and 1931-1932
decimated the sheep population in the park and possibly in other areas
of the state. Deep snow with hard crusts covered most available
forage, and sheep populations suffered heavy losses through starvation
(ibid.). The park sheep population in 1932 was estimated at 1,500
animals, down from 10,000-25,000 in 1928 (ibid.).

The accuracy of Murie's population estimates has been questioned and
reevaluated (Murphy 1974), and most researchers believe that his
estimates were too high. There is no doubt, however, that a large
die-off did occur.

The Alaska Game Commission conducted surveys in 1949 covering over
29,000 sq mi of potential sheep habitat. They were conducted on the
Kenai Peninsula, in the Chugach and Talkeetna mountains, the Tanana
Hills and White Mountains, and in the Alaska Range from Mt. McKinley to
the Canadian border (Scott et al. 1950). These surveys were pioneer
efforts at estimating sheep distribution and abundance in Alaska
utilizing aerial prevented observers from surveying difficult or
dangerous areas. Also, remote areas were difficult to reach and costly
to survey. Therefore, these survey efforts were incomplete at best and
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Southcentral Region showing mountain ranges where Dall sheep occur (ADF&G 1984).

Map 1.



are not comparable to modern techniques or effort (Heimer, pers.
comm. ).

A.

Regional Distribution

Dall sheep in Southcentral Alaska are found in suitable habitat in
GMUs 7, 11, 13, 14, and 15, Tlocated in the Kenai, Chugach,
Wrangell, and Talkeetna mountains. Map 2 presents the
Southcentral Region's boundary and associated GMU boundaries.

The Southcentral Region's boundary follows the drainage divide
along portions of the Alaska Range. Sheep are limited in
distribution on the south slopes of the Alaska Range to small
areas of low-density discontinuous habitat. Therefore, sheep
distribution and abundance for the Alaska Range (i.e., Alaska
Range East [ARE], Delta and Tok management areas, and GMUs 12 and
20) will be discussed in the Alaska Habitat Management Guide for
the Interior Region.

Sheep distribution is Timited to the northern slopes of the
Chugach range, except for the eastern end, where habitat is
available on both slopes. Prevailing weather renders the southern
side of most of the Chugach range uninhabitable to sheep because
of heavy winter snowfall (Heimer 1984).

Areas Used Seasonally and for Life Functions

Dall sheep utilize different ranges at different times of the
year. Most populations have a winter and a summer range (Heimer
1973), although some researchers have identified several seasonal
use areas for mountain sheep (Beist 1971). Winter range is
characterized by areas of low snow accumulation, higher eleva-
tions, wind-swept ridges, or other areas protected from show. The
entire mountain block that sheep inhabit is available to sheep
populations for summer range. Mineral licks are visited by some,
if not all, Dall sheep populations (Heimer 1973). (For further
information, see the 1:1,000,000-scale maps in the Map Atlas to
the Southcentral Guide and the 1:250,000-scale maps available in
ADF&G offices. These maps indicate the general distribution,
known winter use areas, and known mineral locks of sheep in the
Southcentral Region.)

Factors Affecting Distribution

Sheep are found 1in steep, mountainous terrain, usually above
2,500 ft, throughout the year. The rugged terrain provides
readily available escape cover from predators. Also, the higher
wind-blown slopes provide snow-free areas where forage is
available during winter. Deep snow in other feeding areas
prevents sheep from reaching forage.

Summer range use in some areas is affected by winter snow
deposition and the timing of the snow-melt. Specific geographic
areas tend to have deeper snow accumulations because of weather
conditions and physiographic features. These areas are unavail-
able to sheep during winter and can provide summer range only
after snow-melt (ibid). (See the Life History and Habitat
Requirements volume for specific information.)
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Movements Between Areas

In many areas, movements by Dall sheep between seasonal use areas
are associated with mineral 1lick use (ibid.). In these areas,
sheep travel from their winter range to the mineral 1lock, then
continue to their summer range. The movement of sheep from winter
to summer ranges in the Dry Creek area of the Alaska Range may
occur as early as late May or the first week in June and peaks in
mid-to-date June (ibid.). Distances traveled one way range from 2
to 12 mi (3.2 to 20 km) (ibid.). Tankersley (1984) found that
sheep in the Watana Hills are (TCW) used mineral licks from early
May through August, with most use occurring in June. Sheep
traveled at least 5 mi from the nearest mountainous habitat to
visit the lick (ibid.).

Population Size Estimation

Dall sheep distribution and abundance information is obtained from
aerial surveys conducted by ADF&G biologists during mid summer
(July). Aerial surveys are flown in predetermined areas of known
sheep habitat. Surveys are conducted similarly, in attempts to
ensure that results are comparable to previous years. Weather is
an uncontrollable factor in these surveys and sometimes causes
partial or complete cancellation. All areas are not surveyed
every year, primarily because of budgetary and weather
constraints. Instead, most areas are surveyed every other year or
at longer intervals. This frequency is acceptable and provides
sufficient data to assess trends in the population.

Since statehood, sheep surveys have been conducted based on
available habitat within GMU boundaries. A decision to manage
sheep on a population, or mountain range, basis has resulted in
changes in the presentation of survey data. Prior to 1980 or
1981, depending on the area, Dall sheep distribution and abundance
information was recorded by GMUs; since then, information has been
recorded by GMU within the mountain range. The two sets of
information are not directly comparable, but population trends can
still be determined.

Aerial survey information on population composition is presented
in the form of total sheep observed, total lambs observed, lambs
per 100 unclassified animals, and total number and percentage of
legal rams. The last two categories are sometimes not available
because of the difficulty in determining legal rams from the air.
The ewe-lamb groups contain animals of both sexes and many age
classes and are difficult to classify accurately. Therefore, all
ewe-1ike animals (ewes, yearlings of both sexes, and young rams)
are designated as unclassified animals.

Regional Abundance

Approximately 70,000 Dall sheep are currently estimated to be
present in the Alaskan sheep population (Heimer 1984).
Approximately 13,000 sheep are present in the Southcentral Region
(ibid.). Densities and population composition vary by areas.
Specific regional abundance information is given in the following
paragraphs.
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III.

KENAI MOUNTAINS (GMUs 7 and 15)

The southernmost extension of Dall sheep range in Alaska is in the

Kenai Mountains, which begin on the Kenai Peninsula and proceed

northeasterly to the Turnagain Arm of Cook Inlet.

A. Present Abundance
Sheep habitat on the Kenai Peninsula occurs in GMUs 7 and 15.
Population information for this area is obtained as a unit rather
than as separate areas because sheep populations occur throughout
the mountain block. The 1984 total sheep population for this area
was estimated at 1,500 (Spraker, pers. comm.), reduced from about
%,750 )sheep because of difficult winters in the early 1970's

ibid.).

Population information from 1979 to 1983 is presented in table 1.
The population appears to be stable or increasing slightly, with
the percentage of lambs (22.0%) remaining at its highest level in
five years and above the five-year average of 18.4% (ADF&G 1984).
The number of lambs/100 unclassified animals (37.4%) is also at
its highest level in five years and above the five-year average of
29.9% (ibid.).

B. Historic Distribution and Abundance
The total sheep population on the Kenai Peninsula in 1949 was
estimated to be about 350 sheep (Scott et al. 1950). Sheep
populations between 1935 and 1939 in the Indian Creek drainage
near Tustumena Lake were reported to be over 500 animals; however,
surveys conducted in 1949 indicated that sheep numbers in this
area were less than 150 animals (ibid.). Dall sheep were reported
to be abundant in the Kenai Mountains until an extensive die-off
occurred in the early 1940's. Winter weather was thought to be
the major factor in this decline (Rhodes, pers. comm.).

WRANGELL MOUNTAINS (GMU 11)

Almost all of GMU 11 is enclosed within the Wrangell1-St. Elias National

Park/Preserve. The Wrangell Mountains portion of GMU 11 includes those

mountains south of the unit boundary, north of the Chitina River, east

of the Copper River, and extending to the Canadian border.

The National Park Service (NPS) and the ADF&G in 1981-1982 determined

Dall sheep distribution and abundance within the park/preserve

boundaries (Singer 1982). GMU 11 and portions of GMU 12 were surveyed.

GMU 12 (which includes count units 1,3,4,5,5,7,8,9, and 19 [map 3] is

located in the Interior Region, and results from this survey for that

GMU will be included in that regional discussion.

A. Present Abundance
During 1981-1982, a total of 3,946 sheep (table 2) were visually
counted in 12 of 15 GMU 11 count areas located within Wrangell-St.
Elias National Park and Preserve (map 3) (ibid.). Three count
units (17, 18, and 24) were not covered during 1982-1982 but had
sheep surveys conducted in the early 1970's (Heimer and Smith
1979). A population figure for these three count units was
determined from the earlier surveys and added to the visual count,
resulting in an estimated population of 4,759 sheep (table 2).
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Table 1.

Composition of Sheep Observed in the Kenai Mountains, 1979-83

Lega; Sublegal Lambs/100

Year GMU Area Rams Rams Lambs Unclass.* Total Unclass. % Lambs
1979 Portions

of 15 46 88 77 340 551 22.6 14.0
1980 Portions

of 15 30 45 75 302 452 24.8 16.6
1981 7 & 15 38 112 140 4472 732 31.7 19.1
1982 7 & 15 23 22 133 421 599 31.6 22.0
1983 7 & 15 33 75 124 331 563 37.4 22.0
Source: ADF&G 1984.

a Legal ram is designated as a 7/8 curl.

* Unclassified includes unidentified young

rams and yearlings of both sexes.
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Table 2. Recent and Previous Counts of Dall Sheep in 15 Count Units North
of the Chitina River, Wrangell - St. Elias National Park/Preserve

Recent Count % Change Last, Most Year
From Last Complete, & of

Count Previous Accurate Last
Unit 1982 1981 Count Count Count
2 - 5080 +131% 220 1973
10 -—- 201 - 3% 208 1973
11 557 " - --- -
12 -— 566b + 39% 407 1973
13 - 234b + 12% 209 1973
14 - 230 + 26% 183 1973
15 --- 159, € 48 1973
16 --- 225 - - -
17 -—- -—- - 224 1973
18 - - - 335 1968
20 - 164b + 9% 151 1973
21 - 353 + 45% 244 1973
22 -—— 249 + 4% 240 1970
23W 303(500) 247 278 1970
24 --- ---(254) € -—- ---

Total count 3,946 2,747
Count plus

estimate for

uncouated

units 4,759 3,783
Estimated

population 5,949 4,729

Source: Singer 1982.

--- means no data were available.

a From Heimer and Smith 1979.

b Helicopter count.

¢ Helio 295; all other counts are Super Cub.

d Estimates for uncounted units from Heimer and Smith (1979) were based
upon densities in adjacent, similar units.

e Boundaries changed or only part of unit counted. No comparisons were
made.
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Some sheep escape observation, and some areas are inevitably
missed in a sheep survey of this magnitude. To adjust for this
variable, the observed total was multiplied by a factor of 1.25,
resulting in an estimated total population of 5,949 sheep
(table 2).

An apparent population increase in the southern areas is evident
since the early 1970's. A portion of the apparent increase was
undoubtedly due to greater counting efficiency, as fewer changes
were made in observers during the 1981-82 surveys, more time was
spent, and peripheral areas were counted (Singer 1982).

B. Historic Abundance

Historic information, as mentioned previously, is very limited.
Populations in this area probably followed the general historic
trend for sheep in the state, with early 1900's populations
decreasing because of market and other kinds of hunting and severe
winters until the early 1940's, after which occurred an increase
in numbers to the present level. The estimated sheep population
in 1949 for the Wrangell Mountains was 700 animals (Scott et al.
1950). This probably represents an incomplete limited population
estimate but nevertheless reflects the low density of sheep at

that time.
TALKEETNA MOUNTAINS AND CHULITNA-WATANA HILLS (TCW)
The Talkeetna Mountains and Chulitna/Watana Hills sheep ranges (TCW)
are located in portions of four game management subunits. The
Talkeetna Mountains sheep includes Subunit 14A, north of the Matanuska
River, Subunit 14B, Subunit 13A, and Subunit 13E, south of the Susitna
River {map 1). The Chulitna/Watana Hills sheep range includes that
portion of Subunit 13E between the Susitna, Chulitna, and Nenana rivers
(map 1) (ADF&G 1984).
A. Present Abundance

Dall sheep surveys were conducted in Subunit 14A of the Talkeetna
Mountains during 1980 and 1982. A total of 559 sheep were
observed during 1982, comparable to the 502 seen in 1980
(table 3). The number of lambs observed increased from 76 in 1980
to 120 in 1982, with an increase in percentage of lambs from 15.1
to 21.5 (ADF&G 1983). This dincrease in the number of percentage
of lambs in the population suggests good Tlamb production and
survival in this portion of the population (ibid.).

Subunits 14A and B were surveyed in 1981 and 1983. These surveyus
were similar to the 1980 and 1982 surveys of 14A but included
additional areas of Subunit 14B. Table 3 presents survey
information for this area. The total count in 1983 (538) showed a
decrease of 90 animals (14%) from the 628 observed in 1981,
However, this still represents a much larger total count than the
423 sheep counted in 1974 (ADF&G 1983). Lambs/100 unclassified
animals decreased from 38.4 in 1981 to 23.7 in 1983, and the
?umber)and percentage of lambs in the population also decreased
ibid.).

82



€8

Table 3. Composition of Sheep Observed in the Talkeetna/Chulitna Mountains - GMUs 14A and B, 13A and E,
1980-81

Lega; Sublegal Lambs/100
Year GMU Area Rams Rams Lambs Unclass.* Total Unclass. % Lambs
1979 14A 49 97 76 280 502 27.1 15.1
1982 14A 38 65 120 336 559 35.7 21.5
1981 14A & B 53 99 132 344 628 38.4 21.0
1983 14A & B 43 103 75 317 538 23.7 13.9
1982 13E 2 22 67 234 325 28.6 20.6
1983 13E 2 5 2 43 52 4.6 3.8
1981 13A 61 138 188 642 1,029 29.3 18.3

Source: ADF&G 1983, 1984.

* Unclassified includes unidentified young rams and yearlings of both sexes.



During 1982 and 1983, sheep surveys were flown in Subunit 13E of
the Chulitna Mountains portion of the TCW area. Table 3 presents
results from these surveys. A total of 325 sheep were observed in
1982, whereas only 52 sheep were observed during 1983 (ADF&G
1984), No explanation for the Targe decrease in sheep observed is
available at this time; however, it is possible that the 1983
survey did not cover all the area surveyed in 1982.
In 1982, sheep surveys were also flown in Subunit 13A of the
eastern Talkeetna Mountains. A total of 2,029 sheep were counted
(table 3), representing an 8.5% increase from a comparable survey
(1,125) conducted in 1977 (ibid.).
Sheep surveys were conducted in the Watana Hills section of
Subunit 13E from 1980 through 1983 (table 4). The 1982 survey
resulted in a total count of 200 sheep, similar to the 209 sheep
observed during 1981 (ibid.). Table 4 presents survey data for
the Watana Hills are of Subunit 13E from 1979 through 1983. The
1983 survey indicates a decrease in total number of sheep observed
and in the percentage of lambs. The decline in numbers of sheep
observed was attributed to the decrease in the number of Tlambs.
No explanation for the poor lamb crop is available (ibid.). The
Watana Hills sheep population is relatively small and therefore
easily affected by a reduced production rate. A series of poor
lamb crops could seriously reduce this population. Overall, the
sheep population in the TCW area appears to be stable, with the
small flucuations between years in the number of sheep observed
probably attributable to differences in survey conditions and/or
inexperienced observers (ibid.).

B. Historic Abundance
Historic information on sheep populations in this area is very
limited. Sheep populations in the Talkeetna Mountains were
estimated at 300 animals in 1950 (Scott et al. 1950). Populations
in this area prior to 1950 probably flucutated in abundance
similarly to sheep populations throughout the state. (See I.
Regionwide Information in this narrative for details.)

CHUGACH MOUNTAINS

The Chugach Mountain Range (CMR) contains portions of four game

management units or subunits. From west to east, these include Subunit

14C, which extends from Anchorage to the Knik River; Subunit 14A, from

the Knik River to the Coal Creek drainage; Unit 13, from Coal Creek to

the Copper River near Chitina; and Unit 11, from the Copper River south

of the Chitina River to the Yukon border (map 2).

A. Present Abundance
Table 5 presents information for sheep surveys conducted in
Subunit 14C from 1979 to 1983. These data indicate that the 14C
sheep population has increased approximately 10% per year during
the last five years (ADF&G 1984). The similar percentage of lambs
in the population illustrates continued excellent lamb production
over the last five years, while the relatively low percentage of
legal rams reflects a young, growing population in Subunit 14C.
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Table 4.

Composition of Sheep Observed in the Watana Hills Area - GMU 13E, 1979-83

Lega; Sublegal Lambs/100

Year GMU Area Rams Rams Lambs Unclass.* Total Unclass. % Lambs
1979 Watana

Hills No survey
1980 Watana

Hills 9 19 4?2 104 174 40.4 24,1
1981 Watana

Hills 2 37 43 127 209 33.9 20.6
1982 Watana

Hills 0 19 38 143 200 26.6 19.0
1983 Watana

Hills 10 24 19 96 149* 19.8 12.8
Source: ADF&G 1984.
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Table 5. Composition of Sheep Observed in the Chugach Mountains - GMUs 14C, 13D, 1979-83

Lega; Sublegal Lambs/100

Year GMU Area Rams Rams Lambs Unclass.* Total Unclass. % Lambs
1979 14C 85 143 161 514 903 31.3 17.8
1980 14C 70 171 182 740 1,163 24.5 15.6
1981 14C 82 151 239 820 1,292 29.1 18.4
1982 14C 79 231 193 967 1,470 20.0 13.1
1980 A11 13D 114 —— 246 921 1,281 26.7 19.2
1983 Portions

of 13D 31 85 79 508 703 15.6 11.2

Source: ADF&G 1983.

* Unclassified includes unidentified young rams and yearlings of both sexes.



The large number of sublegal rams (17%) indicates a substantial
increase in the number of legal rams over the next three to four
years (ibid.).
Additional surveys were conducted during 1983 in portions of
Subunit 13D of the CMR (table 5). The 1983 surveys covered only a
portion of the area surveyed in 1980; therefore, results are not
directly comparable. However, the limited data available suggest
that Subunit 13D sheep populations experienced a slight decline
since 1980. Severe winter weather in portions of Subunit 13D
duri?g this period can be related to this apparent decline (ADF&G
1983).

B. Historic Abundance
In 1950, the estimated sheep population for the entire Chugach
Range was only 600 animals. Extensive hunting, both legal and
illegal, had greatly reduced the sheep populations in areas
adjacent to mining activities and population centers. These
populations probably suffered winter mortality in the early 1940's
similar to areas elsewhere in Alaska. A hunting closure of
accessible sheep habitat near Anchorage in the early 1940's
probably prevented already depressed sheep populations in those
areas from being eliminated (Scott et al. 1950).
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Moose Distribution and Abundance

REGIONWIDE INFORMATION
Information is organized by game management units or subunits within
the Southcentral Region (see map 1).

A.

Regional Distribution

Moose are found throughout the Southcentral Region mainland
primarily below elevations of 4,000 ft (ADF&G 1976a; Ballard and
Taylor 1980; Ballard et al. 1982, 1984), except in glaciated areas
such as occur in the Wrangell Mountains and western Prince William
Sound. Moose are also found on Kalgin Island in Cook Inlet, the
result of transplants in 1957, 1958, and 1959 (Burris and McKnight
1973), and on Fire Island near Anchorage.

Areas Used Seasonally and for Life Functions

Moose distribution maps at the 1:250,000 scale are on file in the
Habitat Division office in Anchorage and area offices of ADF&G.
Maps at the 1:1,000,000 scale are presented in the Atlas to the
guide for the Southcentral Region. Map categories for moose are
as follows:

° General distribution

° Known calving concentrations
° Known rutting concentrations
° Known winter concentrations

Factors Affecting Distribution

Numerous factors can influence seasonal and long-term distribution
of moose. Some of these include snow depth during winter, range
condition, habitat manipulation, fire, predator density, and land
use such as agriculture.

Movements Between Areas

Movements by moose can consist of local travel within seasonal
ranges, movements or migration between seasonal ranges, or
dispersal to new ranges. Variable movements by individuals or
segments of moose populations make it difficult to precisely
define patterns of movements. Some animals may seasonally migrate
during different times to different locations, whereas others may
remain resident throughout the year (Coady 1982). Studies
conducted in the Southcentral Region indicate that moose exhibited
all these types of movements. Ballard and Taylor (1980) found
that moose in the upper Susitna Valley were either somewhat
sedentary, occupying the same drainage year-round, or highly
migratory, moving considerable distances. Modafferi (1982, 1983)
found that along the Tlower Susitna River there were large
variations in movements and range sizes among individuals and
sexes within years and between years.

During his first year studying moose in GMU 16B near Tyonek, Faro
(n.d.? found that radio-collared moose gradually moved uphill from
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coastal wintering areas from April through September. Individual
patterns of movement varied greatly, and local concentrations did
not occur during this period. He also found that moose frequently
moved parallel to drainages along the higher elevations immediate-
1y above the riparian zone.

Bailey et al. (1978) described at least two types of moose popula-
tions on the Kenai Peninsula: 1) a migratory population comprised
of a number of discrete interbreeding groups that aggregate within
the 1larger mountain drainages during the rutting season but
intermix with each other and lowland resident moose during winter
and spring, and 2) a resident moose population in the northern
peninsula lowlands that remains in the spruce-birch-aspen communi-
ties year-round.

Timing of movements in most frequently related to weather,
particularly to snow conditions (LeResche 1974). The severity of
the winter may also influence the distance moose move and the
proportion of animals in a population segment that migrate to
different areas. Movements may be related to changes in the
quantity or growth stage of forage or to other environmental
stimuli or possibly to an internal timing mechanism (ibid.).
Ballard and Taylor (1980) and Ballard et al. (1982, 1984) found
that the fall migration in GMU 13 occurred primarily in November
but ranged from 5 October to 19 January. Although the fall
migration began at the same time for most moose, the speed with
which individuals moved to wintering areas was highly variable.
Some animals arrived on wintering areas by mid December, whereas
others continued to meander in a southerly direction until early
spring. Spring migration did not consist of a clearly defined
pattern. Some moose began moving toward their summer range in
April, while others remained close to the winter area where
calving took place, then migrated in mid July. Once the movement
to summer ranges began it usually took four to six weeks. Moose
tend to exhibit a high degree of fidelity to winter and summer
ranges (Ballard and Taylor 1980, Ballard et al. 1984).

Faro (n.d.) found that moose in portions of GMU 16B began to
concentrate in certain areas for the rut. There appears to be
fidelity to general rutting areas and, with minor shifts, certain
areas are annually used for rutting activities. These concentra-
tions were maintained until November or December, when increased
snow depth started moose moving toward lower elevations. By
January, the moose had moved into winter habitat.

Distances between seasonal ranges vary greatly (LeResche 1974).
In the Southcentral Region, distances between ranges have varied
from 8 to 94 km (5 50 58 mi) in the eastern portion of GMU 13 (Van
Ballenberghe 1978); from 2 to 60 km (1 to 37 mi) on the Kenai
Peninsula (Bailey et al. 1978); from 3 to 19 km (2 to 12 mi) in
GMU 16 (Didrickson and Taylor 1978); and from 16 to 93 km (10 to
58 mi) in the upper Susitna River basin (Ballard and Taylor 1980).
Studies conducted 1in the Southcentral Region indicate that
seasonal ranges are highly variable between individuals and sex
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classes. Bailey et al. (1978) and Modafferi (1982) found that
males tend to maintain ranges of larger size than females.
Ballard et al. (1980) noted that cows with calves had smaller
ranges for six weeks following parturition than do cows alone.
They also determined the predator densities influenced movements
and subsequently the range size of cow-calf pairs. In the upper
Susitna River basin, Ballard and Taylor (1980) observed that
winter ranges varied from 21 to 389 km2 (8 to 150 mi2), averaging
102 km2 (39 mi2), Summer ranges varied from 8 to 210 km? (3 to
81 mi2) and averaged 72 km2 (28 mi2), The total area occupied
annually by moose in the upper Susitna River basin ranged from 44
to 1,373 km2 (17 to 530 mi?).

Modafferi (1983) monitored moose along the lower Susitna River
valley for up to 31 months. Annual ranges varied from year to
year, apparently dependent to a large extent on winter snow
conditions. During winters of low snow depths, some individual
moose maintained smaller annual range sizes than during years of
deeper snow depths. Apparently, deeper snow forces the animals to
move to areas where snow depths are less and/or browse is more
accessible.

Population Size Estimation

Abundance estimates are based on several techniques or a combina-
tion of techniques. Gasaway et al. (1981) have developed a
sampling procedure for estimating moose abundance based on a
stratified sampling design, which includes estimating the sight-
ability of moose under different environmental conditions. Such
censuses have been conducted in portions of some GMUs within the
Southcentral Region. Based on results from censuses combined with
fall composition counts in specific areas, gross population
estimates can be made for individual composition count areas. In
some instances, gross estimates are extrapolated for the subunits
in which they are located. Some gross abundance estimates are
based on a combination of data from fall composition counts and
the experience of area management biologists responsible for the
particular GMU or subunit.

Abundance estimates should be interpreted cautiously. There are
great differences in sampling intensity, experience of pilots
and/or observers, habitats, 1ight conditions, and so forth, all of
which can drastically alter estimates and comparisons between
areas. Determining the number of moose present but not observed
during aerial surveys is a major obstacle to making accurate
estimates of a population size (Coady 1982). The sightability of
moose is influenced not only by the habitat they are using but
also by the climatic conditions prevailing at the time the surveys
are made. When the snow cover is not complete, for example, bare
patches of vegetation make observation of moose difficult. Or if
the snow cover is old, an abundance of tracks may indicate only
that moose have been in the area but are necessarily present at
the time of the survey, whereas fresh snow would permit an
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observer to "read" the tracks more clearly and to locate the moose
more readily.

F. Regional Abundance
Abundance estimates will be discussed by game management unit
and/or subunits.

GMU 6
(The data source for the following section is Reynolds, pers. comm.,
unless otherwise noted.)
Moose are not native to Game Management Subunits (GMS) 6(A), (B), and
(C). Their presence there is the result of 20 moose calves having been
transplanted along the Copper River Highway during the 1950's. Moose
are found in limited numbers and areas in Subunit 6(D) because of
habitat constraints (ADF&G 1976b).
A. GMS 6(C)
1. Present abundance. Based on a 1983 fall composition count of
164 moose, the estimated number of moose in Subunit 6(C) is
approximately 200. In recent years, the number of moose has
been increasing. Currently, the desired number of moose
after the hunting season is 175 to 200. The goal is to
maintain the herd at this level, with an either-sex hunting
season.
Predation by wolves appears to be minimal; however, the calf
predation by brown bears may be significant.
2. Historic distribution and abundance. During the 1950's,
20 moose calves were transplanted along the Copper River
Highway (Burris and McKnight 1973). These animals rapidly
reproduced and dispersed from Subunit 6(C) to other portions
of GMU 6. The population was maintained at 175 to 200
animals by controlled hunter harvest. The 1964 earthquake
uplifted portions of the Copper River delta and probably
improved moose habitat temporarily. During winter of
1971-1972, approximately 15% of the herd in Subunit 6(C)
died. During the spring of 1979, approximately one-third of
the herd crossed the Copper River and became permanent
residents in Subunit 6(B). Since then, the herd has been
allowed to increase to and is maintained at its current level
of about 200 animals.
B. GMS 6(B)
1. Present abundance. Based on a fall 1983 composition count of
179 moose, the estimated number of moose in Subunit 6(B) is
slightly in excess of 200 animals. Currently, the post-
hunting season management goal is to maintain this herd at
150 to 175 animals. Because the herd is currently slightly
above this goal, hunting seasons have been liberalized to
gradually lower the herd to the desired level. Currently,
wolf predation does not appear to be significant. Calf crops
have been poor in recent years, however, and predation by
brown bears is suspected.
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2. Historic distribution and abundance. Moose in Subunit 6(B)
are the result of the dispersal of moose transplanted to
Subunit 6(C) in the 1950's. This herd grew rapidly until it
numbered over 260 animals in 1971. During the 1971-1972
winter, approximately one-third of the herd died (ADF&G
1976b). During the spring of 1979, approximately 75 to 100
moose moved into Subunit 6(B) from 6(C). Since then, harvest
from this herd has been increased to 50 to 75 animals per
year, to gradually reduce the herd to the desired level of
150 to 175 moose.

C. GMS 6(A)

1. Present abundance. Subunit 6(A) contains two separate moose
herds: the Bering River/Controller Bay and Tsiu River herds.
The Suckling Hills are the boundary between these two herds.
a. Bering River/Controller Bay herd. Based on a fall 1983

composition count, there are at least 307 animals in
this herd. The herd is above the management goal of 200
animals and increasing. Predation currently does not
appear to be a significant factor, and hunter harvest
has not been effective in controlling the herd size.

b. Tsiu River herd. Based on a 1983 fall composition
count, there are at least 311 animals in this herd. The
herd is increasing and is above the management goal
originally set at 150 moose. In view of the suitable
habitat in the area, a more realistic goal may be 200
animals. Predation currently does not appear to be
significant, and hunting is minimal and has not affected
herd growth.

2. Historic distribution and abundance:

a. Bering River/Controller Bay herd. This herd became
viable in the mid 1970's as a result of dispersing
animals from Subunit 6(B). It has been continuously
increasing.

b. Tsiu River herd. This herd also became established in
the mid 1970's as a result of dispersing animals from
Subunit 6(B). A January 1980 composition count revealed
109 animals, but in the fall of 1983 311 animals were
observed.

D. GMS 6(D)

1. Present abundance. In Subunit 6(D), moose occur only in the
Lowe River valley, Nellie Juan River valley, along the Kings
River, and near the south end of Kings Bay (ADF&G 1976b§
The current population status is unknown.

IIT. GMU 7
(The data source for the following section is Spraker, pers. comm.
unless otherwise noted.)
A. Present Distribution and Abundance
Based on trend surveys conducted in GMU 7, there are approximately
1,000 to 1,200 moose in this area. At this time, the trend
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appears to be stable, primarily because of recent mild winters,
which have benefited calf survival.

Historic Distribution and Abundance

Because of mountainous terrain and limited suitable habitat,
densities of moose in GMU 7 have approached those that have
occurred in adjacent Subunit 15(A). During the Tlate 1960's,
densities increased as a result of the rapidly expanding moose
population in Subunit 15(A). That portion of Unit 7 north of
Copper Landing (notably Resurrection Creek) had relatively high
densities of moose compared to the remainder of Unit 7.
Generally, the densities of moose are lower in the southern and
eastern portions of the unit, with the exception of the Placer
River and Portage Creek drainages, which have supported moderate
densities over the past 20 years.

IV. GMU 11

A.

Present Abundance

There is insufficient data to estimate the moose population in
GMU 11. The population appears to be stable at a low to moderate
density (Tobey, pers. comm.).

Historic Distribution and Abundance

Historically, moose numbers were probably quite similar to those
of GMU 13, peaking in the early 1960's. The relatively high moose
population was probably due to habitat improvement caused by fires
in the 1920's to 1940's and predator control in the 1950's (Bishop
and Rausch 1974).

Moose numbers in GMU 11 declined during the 1970's. During the
late 1950's through the 1960's, a mean of 86 moose per hour were
observed during composition counts in the Mt. Sanford/Drum area.
By the mid-to-late 1970's, this figure had declined to 14 moose
per hour. During the fall of 1982, 23 moose per hour were
observed (ADF&G 1984a). The decline moose numbers in GMU 11 from
the late 1960's to the mid 1970's was apparently the result of
several factors. Fire suppression programs have resulted in the
succession of plant communities beyond the preferred seral stage
and have thus reduced moose browse. Predator control programs
ended in 1953, allowing wolf and bear populations to increase at
least until the early 1970's. Since then, predator populations
have continued to mimic GMU 13. Harvest pressure by humans and
several severe winters with deep snow also contributed to the
decline (ADF&G 1976b).

GMU 13

(The data source for the following section is Tobey, pers. comm.,
unless otherwise noted.)

A.

Present Abundance

As of the fall of 1982, there were an estimated 30,000 moose
inhabiting GMU 13 (Ballard et al. 1984; Ballard, pers. comm.).
This estimate was based on a combination of census and composition
count data incorporated into a moose population dynamics model
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developed from eight years of field research data. Approximately
2,900 mi2 of moose habitat (areas less than or equal to 4,000 ft
elevations) in Subunits 13A, B, and E have been stratified and
censused in 1980 and 1983 by methods discussed by Gasaway, et al.
(1981). Areas not censused were stratified on the basis of
combinations of moose composition counts, stratification flights,
and 24 man-years of experience by five biologists (Ballard, pers.
comm.). Because better estimates were obtained in some units in
different years, subsequent estimates by subunit when added
together will not equal the total unitwide estimate.

Historic Distribution and Abundance

The GMU 13 moose population peaked in 1960 (Bishop and Rausch
1974). The high moose population was related to combinations of
improved habitat because of major fires in the 1920's through the
1940's, mild winters, low hunting pressure, and predator control
during the 1950's (ibid.). The moose population began to decline
in the 1960's, and recruitment continued to decline through 1975
(Bishop and Rausch 1974, Ballard and Larsen in press). Reasons
for the decline included several winters of deep snow, cessation
of predator control, an increase in hunting pressure, and habitat
deterioration because of fire suppression (ibid.).

The moose population reached a low in the mid-to-late 1970's of
about 20,000 animals. Since then, mild winters, limited hunting,
and relatively low numbers of wolves have allowed the population
to increase to its current level (Ballard, pers. comm.).

1. GMS 13(A):

a. Present abundance. In Subunit 13(A) in 1980, there were
an estimated 5,700 moose. There are approximately 3,495
sq mi of available moose habitat. Moose densities are
high and range from about 0.3 to 3.2 moose/mi2 and
average about 1.6 moose/mi2. Currently, the number of
Toose ;s increasing at a rate of about 3 to 5% annually

ibid.).

b. Historic distribution and abundance. See GMU 13
summary.

2. GMS 13(B):

a. Present abundance. In Subunit 13(B) in 1980, there were
an estimated 5,100 moose. Total estimated moose habitat
in the subunit is 3,972 mi2. Currently, the number of
moose is increasing at a rate of about 3 to 5% annually.

b. Historic distribution and abundance. See the GMU 13
summary.

3. GMS 13(C):

a. Present abundance. In Subunit 13(C), there were
approximately 2,900 moose in 1983. Total estimated
moose habitat in the subunit is about 1,600 miZz,
Currently, the number of moose is increasing at a rate
of 3 to 5% annually (ibid.).
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b. Historic distribution and abundance. See the GMU 13

summary.
4. GMS 13(D):

a. Present abundance. Based on 1984 stratification surveys
combined with 1983 density estimates from Subunits 13A,
B, and E, there are an estimated 3,600 moose in Subunit
13D. Total estimated moose habitat in this subunit is
about 3,100 mi2., Currently, moose numbers appear to be

increasing.
b. Historic distribution and abundance. See the GMU 13
summary.

5. GMS 13(E):

a. Present abundance. In Subunit 13(E), there are an
estimated 7,200 moose. Total moose habitat is about
4,897 mi2. Moose densities range from 0.4 to 3.3
moose/mi2,. Currently, the number of moose is increasing
at a rate of 3 to 5% annually (ibid.).

b. Historic distribution and abundance. See the GMU 13
summary.

VI. GMU 14

A.

Present Abundance

Currently, there are an estimated 9,000 to 12,000 moose in GMU 14
(Didrickson, pers. comm.; Harkness, pers. comm.). This estimate
is based on a combination of data from fall composition counts
conducted within individual subunits (14A through C) and the
experience of area biologists.

Historic Distribution and Abundance

Severe winters during 1970-1971 and 1971-1972 are the most recent
causes of the major population decline in GMU 14. Railroad and
highway kills are significant mortality factors in some years and
affect local moose populations. Mild winters since 1978 have
allowed the moose population to increase. A severe winter with
deep snow in the future, however, would likely result in major
declines.

Moose numbers and distribution are being affected Tlocally by
development as the human population continues to expand.
Agricultural development will continue to eliminate or alter moose
habitat, causing population declines or shifts in distribution.
Habitat enhancement programs in portions of the unit may help
offset losses elsewhere.

1. GMS 14(A):

a. Present abundance. Currently, there are approximately
4,000 moose in Subunit 14(A). Numbers of moose may be
decreasing in portions of the subunit because of
expanding agricultural and residential developments. In
the Moose Creek Management Area (MCMA), numbers will
likely increase because of habitat enhancement.
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b. Historic distribution and abundance. During the 1965
hunting season, over 1,200 moose were reported
harvested, the largest number on record for Subunit
14(A) (Rausch 1967). In the early 1970's, severe
winters with deep snow significantly reduced the number
of moose in the subunit.

C. Habitat enhancement projects. The MCMA, which
encompasses approximately 130,000 acres, is located
north and east of Palmer between Fishook Road on the
west, King's River on the east, the Glenn Highway on the
south, and the Talkeetna Mountains on the north. The
habitat management objectives in the MCMA is to maintain
3,000 to 5,000 acres of early successional deciduous
vegetation for wintering moose (ADF&G 1984b).

GMS 14(B):

a. Present abundance. Currently, there are approximately
4,000 to 6,000 moose in Subunit 14B. The number of
moose appears to be stable and or near the maximum
number this subunit can support (Didrickson, pers.
comm. ).

b. Historic distribution and abundance. See the GMU 14
summary.

GMS 14(C):

(The data source for the following section is Harkness, pers.
comm., unless otherwise noted.)

a.

Present abundance. A 1983 composition survey revealed

1,243 moose in Subunit 14(C). This figure, minus the
known number of moose harvested after the survey,
multiplied by a sightability correction factor of 1.45,
provides an estimate of about 1,700 moose in the
subunit. The number of moose has continued to increase
since 1979 because of mild winters. The density of
moose in the subunit appears to be high for the
available habitat.

Historic distribution and abundance. In Subunit 14(C),

moose numbers were high during the late 1960's and early
1970's. Severe winters during 1970-1971 and 1972-1973
caused a major decline in moose numbers. Consecutive
mild winters since 1979-1980 have allowed moose numbers
to increase. Moose densities are high relative to
available habitat, and it is 1likely a severe winter
would cause another decline. Because Subunit 14(C)
encompasses the Anchorage area, with a heavily travelled
road system, many moose are killed by vehicles. In each
of the past two years, over 150 moose were killed by
vehicles (ADF&G 1984a), a significant mortality factor.

Habitat enhancement project. A small-scale habitat

enhancement program is now underway on Fort Richardson.
The objectives of this project are to cut and scarify 25
to 30 acres annually to promote browse regrowth.
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Areas selected for enhancement are removed from the
Glenn Highway and are situated with public viewing in
mind. It is hoped that moose will be attracted to these
areas and that they will wander less across the highway
and other roads (ADF&G 1984b).

VII. GMU 15
(The data source for the following section is Spraker, pers. comm.,
unless otherwise noted.)

A.

Present Abundance

Currently there are approximately 6,000 to 7,000 moose in GMU 15.
This estimate is based on a census conducted in portions of Game
Management Subunits 15(A) and (B) in 1982 and fall composition
surveys conducted in Subunit 15(C) and the remainder of the
Subunits 15(A) and (B).

Studies conducted on the Kenai National Moose Range indicate
predation by black bear (Ursus Americanus) is a significant cause
of calf mortality. Over a two-year period with a total calf
mortality of 57.4%, 34% was attributed to black bear predation,
6.4% each to wolf (Canus lupus) and brown bear (Ursus arctos), and
4.3% to unknown predators. For both years, total predation
accognted for 48.9% mortality of moose calves (Franzmann et al.
1980).

Historic Distribution and Abundance

Moose population levels on the Kenai Peninsula have fluctuated
over the years in response to changes in vegetation communities
(Lutz 1960). Moose numbers peaked in the late 1960's and have
since declined, reflecting the changes in habitat suitability
(ADF&G 1976b).

Fire has had the most beneficial effect upon the numbers of moose
in Game Management Subunits 15A and B. A 350,000 acre fire in
1947 has been the most significant, recent event benefiting moose.
The fire was erratic, skipping some areas while burning to the
mineral layer in others. This pattern of burning left a patchwork
of vegetation over nearly 450,000 acres (ibid.). By the 1970's,
the 1947 burn had become marginal winter habitat because of plant
succession. Major die-offs occurred as the result of
deteriorating winter habitat, high moose densities, and severe
winters with deep snow (Oldemeyer et al. 1977).

In 1959, approximately 5,000 acres burned near Kenai Lake in
GMU 7. In 1969, 90,000 acres burned in the Swanson River area, as
did 450 acres in the Russian River area. These more recent burns
still provide excellent winter forage for moose (ADF&G 1976b).
Habitat Enhancement Project

Between 1954 and 1978, 15,480 acres of habitat were improved for
moose by the USFWS. Of this total, about 10,000 acres were
enhanced by mechanical crushing. Mechanical crushing of trees was
again initiated in December of 1983 by the ADF&G in the Skilak
Loop Road area. The objective for 1984 was to crush 2,000 to
3,000 acres of habitat and burn these crushed areas where possible
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and practical. The objective in subsequent years is to manipulate
at least 30,000 additional acres on a 15-to-20-year rotational

basis.

The number of acres and rotational period will depend upon

stipulations in the final Kenai National Wildlife Refuge Plan and
available funding (ADF&G 1984b).
1. GMS 15(A):

d.

Present abundance. There are an estimated 3,000 to

3,500 moose in Subunit 15(A). This estimate is based on
a January 1982 census, conducted in Subunits 15(A) and
(B) by the USFWS and the ADF&G. In the area of the 1947
burn, average densities of moose were four moose/mi2,
and in the 1969 burn, 14 moose/mi2. In areas outside
these two burns, the density was less than four
moose/mi2. The trend for this subunit appears to be
stable to slightly increasing in the 1969 burn, because
of recent mild winters, and stable to slightly
decreasing in the 1947 burn, because of habitat
deterioration as the forest matures.

Historic distribution and abundance. The 1947 and 1969

burns, which are primarily within Subunit 15(A), are the
most significant factors related to moose densities in
the area. See GMU 15 summary.

2. GMS 15(B):

d.

Present abundance. Currently, there are approximately

1,500 to 2,000 moose in Subunit 15(B). This estimate is
based on a January 1982 census conducted in
Subunits 15(A) and (B) by the USFWS and the ADF&G. The
trend appears to be stable because of a series of mild
winters. Moose habitat within the subunit is somewhat
limited, composed primarily of small areas of willow
(Salix  spp.) and aspen (Populus  tremuloides)
interspersed among mature spruce (Picea spp.).

Historic distribution and abundance. Moose numbers

peaked in the early 1960's and remained relatively
stable or declined very slowly until the early 1970's.
Since then, numbers have declined severely until recent
years. Calf mortality was extremely high in 1974 and
1975 because of severe winters, range deterioration, and
predation. Habitat conditions have deteriorated because
of overbrowsing and plant succession (ADF&G 1976b). See
the GMU 15 summary.

3. GMS 15(C):

d.

Present abundance. Based on fall composition trend

counts and available habitat, there are an estimated
2,000 to 2,500 moose in Subunit 15(C).

Lowland habitats within the subunit consist mostly of
mature spruce forests, with no recent large fires or
other beneficial man-caused habitat changes. During
summer and fall periods, moose range from Tlowland
forests up through subalpine meadows and shrublands. In
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winter, moose are normally found in low elevation (less
than or equal to 1,000 ft) riparian habitats of major
drainages. The current population trend appears to be
stable because of recent mild winters.

b. Historic distribution and abundance. Moose appear to
have been most abundant in the early 1960's and remained
moderately numerous until 1973. Since then, moose
numbers appear to have declined until recent years,
when, because of mild winters, the population
stabilized. Generally, moose habitat conditions are
deteriorating slowly (ibid.). Winter habitats are
mostly on privately owned lands and have been seriously
diminishing in quality and extent by rapidly expanding
human development in the last three decades. See the
GMU 15 summary.

VIIT. GMU 16

A.

Present Abundance

Two aerial moose censuses accomplished during February and March
1984 revealed an estimated 9,000 animals in mainland GMU 16. The
population appears to be stable, although in some areas the
population structure may be altered by hunting or local winter
mortality (ADF&G 1985).

On Kalgin Island in Subunit 16(B), a November 1983 trend survey
found 40 moose. Density exceeds two animals/mi2?, which appears to
be over the current carrying capacity of the island (ibid.).
Historic Distribution and Abundance

Prior to white settlement, moose were relatively scarce over much
of GMU 16. Clearing of land and fires, which accompanied
exploration and development, created favorable browse conditions
conducive to large moose populations. By the 1950's, moose were
abundant. Since the 1960's, however, moose numbers have declined
(ADF&G 1976b) until recently, when a series of mild winters have
allowed good overwinter survival. Major factors causing the
decline are believed to be habitat-related, although predators may
have had a significant influence on the present rate of population
growth., Habitat deficiencies are generally manifested by the
scarcity of essential browse during winter months. Fire control
programs in Southcentral Alaska have suppressed major burns,
allowing plant succession and reducing moose browse (ibid.).

Moose were transplanted to Kalgin Island in 1957, 1958, and 1959
(Burris and McKnight 1973). Little information was available
regarding the number of moose on the island until 1981, when 141
moose were observed, a density exceeding seven moose/mi2. Since
then, using ages determined from moose harvested from the island,
we can now document a minimum population of 159 moose during the
1981 survey (Faro, pers. comm.). Observations indicated severe
overbrowsing had occurred, and significant winter mortality would
likely occur even with moderate winter snow depths. A special mid
winter hunt was authorized in order to reduce the population
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(ADF&G 1984a), and liberalized either-sex seasons have been held
each succeeding fall.

Since then, a total of 227 moose have been removed from the
island. Because of the potential for high reproductive success in
a predator-free environment and low winter mortality because of
recent mild winters, the population has maintained a density of at
least two moose/mi2. This density appears to be too great to
allow vegetation to recover from overbrowsing (ADF&G 1985).
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Bald Eagle Distribution and Abundance

REGIONWIDE INFORMATION

Most data on the location of eagles have been collected by federal
agencies. Although data on the location of Bald Eagle nest sites are
not collected by game management units (GMUs) because the ADF&G has no
managerial authority for this species, information will be presented by
GMUs to be consistent with the presentation of the other species
narratives in this volume.

A.

Regional Distribution

In Southcentral Alaska, the majority of Bald Eagles are found in
the highly productive maritime areas. Eagles also nest along
major inland water courses and lakes, with densities declining
markedly in the more interior portions of the region. Densities
likely reflect differences in food abundance. Seabird colonies,
waterfowl concentrations, large fish resources, including frequent
salmon runs and even garbage dumps in the coastal region, provide
a greater concentration and abundance of food than is found in the
interior areas (Mindell 1983).

Areas Used Seasonally and for Life Functions

See the 1:1,000,000-scale printed index maps found in the Map
Atlas to this Southcentral guide or the 1:250,000-scale blueline
reference maps in ADF&G offices.

The following categories were mapped:

° Nests

° Known concentration areas

Factors Affecting Distribution

Eagle distribution is influenced by the availability of open water
containing adequate food resources. In Southeast Alaska, Robards
and King (1966) found that spatial distribution of nest sites was
dense and almost regularly spaced along open coasts, protected
coasts, ice-free bays, islands, and islets but less dense and
regular in sheltered bays, active glacial areas, and along
unforested shorelines of deep fjords. Beebe (1974) suggested that
eagles can utilize many different habitats and climatic zones
because of their high level of adaptability to extremely diverse
situations. (For more detailed information, see the Life History
and Habitat Requirements volume.)

Movements Between Areas

Very 1little pertinent information for Southcentral Alaska is
available. However, steady movements of migrating Bald Eagles
along Turnagain Arm near Anchorage and over the Copper River Delta
have often been observed (ADF& 1983). During September and
October, Isleib and Kessel (1973) observed scores of eagles
passing eastward, soaring on the updrafts along the ridges between
Mile 21 and Mile 27 of the Copper River Highway. When climatic
and feeding conditions in the Chilkat Valley became unfavorable,
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eagles moved out of the area to coastal (saltwater) habitats
(Boeker et al. 1981).

E. Population Size Estimation
Fixed-wing aerial survey techniques are the most common means of
censusing Alaskan Bald Eagle populations. A stratified random
sampling of preestablished quadrats is used to estimate abundance
(King et al. 1972). Shoreline boat surveys of eagles have been
conducted in many parts of Alaska (Byrne et al. 1983a, 1983b;
Mindell 1983). Helicopter survey techniques have been used in
studies of Bald Eagle nest productivity (Hodges 1982).
Some eagle surveys were done in Southcentral Alaska in the 1970's
and 1980's by personnel from the raptor management studies section
of the USFWS in Juneau. According to Jameson (pers. comm.),
population estimates of the number of breeding-age adult Bald
Eagles from these surveys are as follows:

Southcentral (Prince William Sound) 3,000

Cook Inlet 250
Alaska Peninsula (south side) 1,500
Kodiak archipelago 1,050

F. Regional Abundance

In Alaska, the number of eagles varies seasonally mainly because
of winter migrations to warmer southerly climes. The ADF&G (1978)
estimated summer populations in Alaska in excess of 50,000 birds,
whereas the USFWS (1980) estimated 35,000 to 40,000 birds. The
USFWS (1983), based on much more detailed research and survey
data, produced a statewide estimate of 30,000 individuals at
fledging time, of which 15,000-20,000 birds were adults. In the
past decade, adult populations have increased, but a decrease in
the production of young negated this increase and suggests a
population stable in overall numbers but instable as to age
classes (ibid.). Roughly 25% (7,500 birds) of the total eagle
population occurs in Southcentral Alaska (ibid.).

GMU 6

Almost two-thirds of all known nests in the Southcentral Region occur
in the Prince William Sound-Copper River Delta (PWS-CRD) area. Eagles
are abundant throughout the PWS area. Bucaria (1979) reported
concentrations of eagles in Martin River Slough, at the south end of
Martin Lake, at the north end of Bering Lake, along the Katalla River
near Katalla Bay, and around Kushtaka Lake. Other concentration areas
along Shepherd Creek and the Bering River have been reported
(Wheelabrator Coal Services 1983). From early July to January, feeding
concentrations numbering frequently into the hundreds congregate at
many localities in the CRD. On 27 December 1969, 416 eagles were
counted feeding on dead salmon at Eyak Lake near Cordova (Isleib and
Kessel 1973). Isleib and Kessel (1973) believe that approximately
5,000 eagles utilize the North Gulf Coast-PWS area during the summer
and that 3,000 to 4,000 eagles use the area in the winter. A USFWS
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survey conducted during 24 March-4 April 1972 estimated 2,000 eagles in
PWS.

GMUS 7 AND 15

Bald Eagles commonly occur on the southern Kenai Peninsula coast.
According to Bailey (1976), Nuka Island had the highest density of
eagles and nest sites within this area. Forty-seven nests were counted
along 576 nautical survey miles, which is equivalent to 0.082 nest per
nautical mile (0.044 per km). Hodges and Robards (1982) reported an
average nest density of 0.8 nest/mi (0.5 per km) in Southeast Alaska.
Although only one nest site is known to occur in Resurrection Bay, the
head ?f this fjord may be a wintering area for eagles (Arneson, pers.
comm. ).

Although the remainder of the Kenai Peninsula seems to offer large
potential food resources, population densities are somewhat low. This
may be attributed to high levels of human activity and disturbance and
Toss of nesting habitat due to fires. Bangs et al. (1982) aerially
surveyed the Kenai National Wildlife Refuge (KNWR) and found 32 nests.
The Moose River drainage contained the highest concentration of nests
(25%) of any single river system on the refuge (ibid.). This is
probably due in part to the large number of clear lakes containing
abundant fish populations near the Moose River system.

GMUS 14 AND 16

Eagle nests are fairly common in the coastal areas of west Cook Inlet
and often occur several miles inland. In winter, most rivers freeze
over and sea ice covers upper Cook Inlet, forcing many eagles to move
south or east. According to Susitna Hydro Project surveys conducted
along the Susitna River in 1981, the amount and suitability of eagle
nesting habitat increases markedly downstream from the Indian River
(Kessel et al. 1982b). Most nest locations were concentrated in three
sections of the floodplain: 1) between Talkeetna and the Parks Highway
Bridge, 2) from Kashwitna Lake to the Yentna River mouth, and 3) from
Bell Island to the mouth of the Susitna River. Bald Eagle densities
(approximately 0.07/mi [.04/km]) in the upper Susitna River drainage
are somewhat lower than in other interior areas (Kessel et al. 1982a).
Roseneau et al. (1981) reported a density of 0.146 nest/mi (0.092/km)
in 1980 in the vicinity of the Alaska Highway and Tanana River between
Fairbanks and the United States-Canadian border.

GMU 13

From 1981 to 1983, BLM biologists inventoried an annual average of
40 eagle nests in the Gulkana River Wildlife Habitat Area (Kuntz et al.
1983). Surveys were conducted mainly in small airplanes and by
floating rivers. Rucks (1977) considered eagles to be common
throughout the Gulkana River and its tributaries and in the Chitina-
McCarthy area. Ludlow (1973) came to a similar conclusion. One
hundred seventy miles of the Gulkana River system were surveyed between
1981 and 1983, resulting in an estimated average density of 0.14 eagle
nests per mile (0.088 per km) (ibid.).
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Ducks and Geese Distribution and Abundance

REGIONWIDE INFORMATION
Estimates of ducks and geese distribution and abundance in Alaska are
made annually by the USFWS. Alaska is divided into 11 survey strata,
with 224 survey segments (map 1). In the Southcentral Region, there
are three USFWS waterfowl survey strata, with 33 segments:
Kenai-Susitna with 10 segments, Nelchina with 13 segments, and Copper
River Delta (CRD) with 10 segments. Information will be presented by
survey strata.
Aerial surveys along standard predetermined flight lines are conducted
during mid May to mid June. Because of the consistent nature of these
surveys, data obtained are comparable to previous surveys and provide a
reliable index of duck abundance in large units of habitat in Alaska.
The USFWS aerial surveys are designed for estimating numbers of ducks,
and in most strata goose sightings are too few to make a statistically
significant sample. Goose distribution and abundance estimates are
therefore not specifically made during these surveys but are generally
compiled from USFWS observations in conjunction with the reports of
other researchers and observers (King and Conant 1983). Because of
this survey design, distribution and abundance data presented in this
narrative will be for waterfowl as a group, with area and species-
specific information provided where available. The data are obtained
primarily from the annual USFWS survey, with other information sources
noted.
A. Regional Distribution
Ducks and geese are present in the Southcentral Region in all
areas of suitable habitat, ranging from the lowland ponded areas
typical of the northwestern Kenai Peninsula and Nelchina basin
area to the extensive tidelands of the CRD, the smaller tideflats
and coastal areas of Prince William Sound (PWS), and the large,
important coastal salt marshes of Cook Inlet.
Within the general distribution of waterfowl in the Southcentral
Region are specific areas that are important to certain species.
The west side of Cook Inlet, with its extensive coastal marshes,
for example, is the only known breeding area in the world for tule
geese (Anser albifrons gambelli). This subspecies numbers approx-
imately 3,500 individuals and winters in the valleys of northern
California (Timm 1982).
Similarly, the CRD is the only known breeding area for the world's
population of dusky Canada geese (Branta canadensis occidentalis),
which numbers approximately 20,000 birds and winters 1in the
Willamette Valley of Oregon (Campbell and Timm 1983).
B. Areas Used Seasonally
The largest concentrations of ducks and geese in the Southcentral
Region occur during the spring and fall migrations. The CRD is

113



128!

Old Crow
Kotzebue Sound

Seward Peninsula

Yukon Flats

ana-Kuskbkwim

Yukon Deita

.
\S.

Neliclina

Bristol Bay ' Kenai~-Susitna

02 oW

Map 1. The USFWS Alaska waterfowl breeding population survey strata (Conant and Hodges 1934).




world famous for its concentrations of migrating waterfowl and
shorebirds during these periods (Isleib and Kessel 1973).

A similar migrational influx occurs in Cook Inlet during spring
and fall. Migrating waterfowl and other water birds use the many
miles of coastal shoreline and mud flats available in Cook Inlet
for resting and feeding. The majority proceed to breeding grounds
farther north or west, but a large number remain in the coastal
and upland habitat of Southcentral Alaska to nest.

For more specific information on waterfowl distribution in
Southcentral Alaska, see the 1:1,000,000-scale index maps in the
Atlas to the guide for the Southcentral Region and the 1:250,000-
scale reference maps in ADF&G offices, which 1ist specific water-
fowl use areas. Use categories for these maps include the
following:

° General distribution

Known spring concentrations

Known fall concentrations

Known nesting concentrations

Known molting concentrations

° Known winter concentrations

In 1979, nesting grounds of tule geese were located by ADF&G
personnel in Redoubt Bay, Cook Inlet (map 2). In 1980, a field
study was initiated to identify and describe the nesting habitat
and other use areas of tule geese in Cook Inlet (Timm 1982).

Tule geese favor drier, elevated, ice-free habitat for nesting on
the Susitna Flats and in Redoubt Bay. Known specific use areas in
Redoubt Bay include the Big River and Johnson Slough-Kustatan
River areas. On the Susitna Flats, tule geese use the area
between the Beluga and Susitna rivers and also the mouth of the
Little Susitna River; areas of concentration appear to be near
Lewis River Slough and Stump Lake. Trading Bay has also been
searched for tule geese nesting habitat; it appears, however, that
on]y) limited nesting habitat occurs there (Campbell and Timm
1983).

During July, flightless, molting tules have been observed in
Redoubt and Trading bays and on the Susitna Flats, which suggests
that tules may be molting in favorable habitats along much of the
west side of upper Cook Inlet. Studies to further delineate
molting and nesting habitat are scheduled (Timm 1982).

Factors Affecting Distribution

Waterfowl distribution is closely associated with suitable
habitat, which is widely available in Southcentral Alaska. The
various habitat types in the region, including the coastal areas
of Cook Inlet, PWS, and the CRD, and the lowland ponded areas of
the Kenai Peninsula, lower Susitna, and Nelchina areas, provide an
excellent array of habitat elements required by waterfowl. The
general availability of this habitat, however, is sometimes
limited in spring and fall by weather conditions.

The progress and timing of the fall migration are largely governed
by weather conditions. Early cold in the interior and northern

o 0o o o©o
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areas, for example, can cause ducks and geese to begin migrating

early. Fall waterfowl populations in the marshes and tidal areas

of Cook Inlet can reach very high concentrations should bad
weather prevent ducks and geese from continuing south.

Late spring conditions - cold temperatures and lingering snow and

ice -~ will delay migration to northern and interior breeding areas

and may also delay nesting activities upon arrival.

Tule geese, as previously mentioned, are restricted in their dis-

tribution to nesting in Cook Inlet and wintering in northern Cali-

fornia. It has not been determined why this subspecies has such
limited distribution. The ADF&G is conducting studies to deter-
mine habitat preferences and other characteristics.

(For detailed information on species habitat requirements and

preferences, see the geese, dabbling ducks, and diving ducks Life

History and Habitat Requirements narrative in volume 1 of the

Alaska Habitat Management Guide for the Southcentral Region.)

Movements Between Areas

Tremendous concentrations of migrating waterfowl utilize the

coastal areas of Southcentral Alaska during spring. Between late

April and mid May, more than 20 million waterfowl and shorebirds

use the CRD as a feeding/resting area. Similar use is made of

other areas in PWS and Cook Inlet (Isleib and Kessel 1973).

The fall waterfowl migration through the region occurs from

September through mid-to-late October. Severe early winter

storms, with winds sometimes exceeding 100 mph, occur in September

and October. These weather conditions restrict migration, and
large numbers of waterfowl can be found at this time in Cook

Inlet, PWS, and the CRD waiting for more favorable conditions.

1. Tule geese. Tule geese winter almost exclusively in northern
California. Fall departure patterns from Cook Inlet were
ascertained in 1981 and 1982 by radio tracking, observations
of collared geese, and harvest data analysis. Twenty radio
transmitters furnished by the USFWS were placed on tules in
1981 (14 in Redoubt Bay and 6 at Susitna Flats). During
August and September 1981, four radio-tracking flights were
made over Cook Inlet, and 15 of the radios were heard at
least once. All birds remained in the geographical area
where they were captured but dispersed coastward to the
saline sedge-grass flats in Redoubt Bay and Susitna Flats
(Campbell and Timm 1983).

The decline in the number of radioed birds relocated between
August 31 (10) and September 9 (3), coupled with sightings of
collared birds in Washington on September 21, 1982, and at
Klamath Basin on August 24, 1981, indicated that tules leave
Cook Inlet early in the fall (i.e., early September)(ibid.).
Tule geese arrive at Susitna Flats and Redoubt Bay in Cook
Inlet as early as 20 April. Much of the area is still ice-
covered at this time. An increase in tule numbers has been
documented to occur about 1 May (Campbell 1984).
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Dusky Canada geese. The majority of the dusky goose popula-

tion leaves the Willamette Valley, Oregon, by 25 April for
northward migration. They usually arrive on the breeding
grounds of the CRD by 1 May. The fall migration is initiated
early in September, but, as was mentioned, it can be affected
by weather conditions. By 1 October, about 95% of the
population has left for wintering grounds in Oregon.

E. Population Size Estimation

1.

USFWS waterfowl surveys. The USFWS conducts annual breeding

population surveys to measure the status of the breeding
population of waterfowl, primarily duck species, on the major
continental breeding grounds. Currently, the surveys monitor
waterfow]l population and habitat changes over approximately
1.3 million mi2 of breeding habitat within Alaska, Canada,
and the northcentral states.

The survey period in Alaska is approximately from mid May to
mid June, depending upon the date of the spring ice breakup.
Alaska is divided into 11 survey strata (fig. 1). A stratum
is a specific geographic unit encompassing areas of similar
habitat type and waterfowl densities. Based on these
descriptions, strata in Alaska are placed into two groups:
strata 1-7 in the Interior Alaska Taiga, 8-11 in Coastal
Alaska Tundra. Transects within the stratum are a continuous
series of segments usually parallel to each other, from 14 to
60 mi apart, and equally spaced over the stratum. Alaska
survey segments comprising the transects are 8 or 16 mi long
and 1/4 mi wide, giving a sampling area of 2 or 4 mi2 each.
In the Kenai-Susitna stratum, there are 10 segments, totaling
40 mi2 (16 x .25 x 10); in the Nelchina, there are 13
segments, totaling 52 mi2 (16 x .25 x 13). The CRD has 10
segments only 8 mi long, totaling 20 miz (8 x .25 x 10)
(Conant and Hodges 1984).

The species population index is computed by using the formula
P=AT/S°V, where A = the square miles in the stratum, T =
the total observed birds, S = the square miles in the sample
flown, and V = the species visibility factor.

Waterfowl populations can be adequately censused by
techniques designed for large land areas (i.e., continents).
Comparisons at the smaller stratum level should be viewed as
only part of a total index population (Conant, pers. comm.).
Therefore, changes and/or comparisons in waterfowl population
should be a over a longer period and at the statewide level.
Table 1 shows the 10-year trend in Alaska-Yukon waterfowl
breeding population estimates by species. These data present
the waterfowl population estimates on a statewide basis over
a longer period and are a better basis from which to make
comparisons. The 1984 waterfowl population was slightly
above the 10-year trend and compares favorably with previous
years. The total population appears to be continuing its
slightly increasing trend (table 1).
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Table 1. Alaska-Yukon Status of Adjusted Waterfowl Breeding Population Estimates by Species and Strata,
Comparing 1984 with 1983 and the 1974-83 Average (Estimates in Thousands)

*
Strata Total Total 1974-1983 % Change % Change
Ducks 1-7 8-11 12 1984 1983 Average from 1983 from Avg.
Dabblers:
Mallard 233.3 170.0 29.1 432.4 270.5 263.5 +60 +64
Black duck 0.0 0.0 0.0 0.0 0.0 0.0 -—- -
Gadwall 5.2 1.0 0.0 6.2 2.3 2.6 +170 +138
Am. widgeon 456.1 344.3 91.3 891.7 765.7 727.8 +16 +23
G.W. teal 160.3 175.6 8.3 344.2 283.7 300.4 +21 +15
B.W. teal 2.8 2.1 0.0 4.9 1.5 1.6 +227 +206
N. shoveler 165.5 88.1 4,2 257.8 204.2 235.1 +26 +10
Pintail 600.3 663.3 21.0 1,284.6 1,277.5 1,534.0 +1 -16
Subtotal 1,623.5 1,444 .4 153.9 3,221.8 2,805.4 3,065.0 +15 +5
Divers:
Redhead 0.3 0.0 0.0 0.3 1.5 4,2 -80 -93
Canvasback 9.1 17.9 3.7 117.7 108.1 93.4 +9 +26
Scaups 847.4 592.7 111.8 1,551.9 1,398.6 +11 +12
Ringneck 15.7 11.7 0.9 28.3 3.0 1.7 +840 +1,559
Goldeneyes 80.3 41.3 9.0 130.6 112.0 130.9 +17 no change
Bufflehead 50.1 4.5 0.3 54.9 64.0 83.7 -14 -34
Subtotal 1,089.9 668.1 125.7 1,883.7 1,687.8 1,703.5 +12 +11
Miscellaneous:
0ldsquaw 51.7 357.2 56.2 465.1 771.8 748.2 -40 -38
Eiders 0.0 15.5 0.0 15.5 19.5 20.1 =21 -23
Scoters 96.6 296.4 59.4 452.4 678.6 466.7 -33 -3
Ruddy duck 0.4 1.8 0.0 2.2 0.0 0.0 --- ---
Mergansers 21.5 9.5 0.7 31.7 10.7 9.4 +197 +238
Subtotal 170.2 680.4 116.3 966.9 1,480.6 1,244.4 -35 =22
Total ducks 2,883.4 2,792.7 395.9 6,072.0 5,973.8 6,012.9 +2 +1

Source: Conant and Hodges 1984.
--- means no data were available.

* 1-7 Interior Alaska Taiga; 8-11 Coastal Alaska Tundra; 12 01d Crow Flats, Yukon Territory, Canada.



The 1974-1983 average estimated breeding population is
6,012,900 birds (table 1). The 1984 population estimate
shows a 2% increase over the 1983 population and a 1%
increase over the 10-year average.
A11 dabbler species increased, mallards most noticeably, and
are 15% above their 10-year average, with the exception of
pintail. Pintails continue their slow increase, but are
still 16% below the 10-year average (Conant and Hodges 1984).
Canvasback and scaup both increased, and are 26% and 12%,
respectively, above the 10-average. Bufflehead continues its
decline for no apparent reason and is 34% below the 10-year
average. O0ldsquaw apparently declined by 40% from 1983, and
38% from the average. This apparent decline is related to
their absence from the Yukon Flats in 1984, where they are
sometimes recorded during migration. Scoter population
estimates were also down from 1983. This was probably due to
?n ave;age migration period compared to an early one in 1983
ibid.).

2. ADF&G Cook Inlet geese surveys. To determine summer popula-
tions of geese, ADF&G biologists conducted aerial surveys in
Cook Inlet in the month of July from 1980 through 1983. The
areas surveyed and the survey emphasis varied between 1980
and 1983. A1l species of geese were counted in upper Cook
Inlet in 1980, 1981, and 1983, whereas the west side of lower
and middle Cook Inlet were surveyed for tules only in 1982.

3. USFWS CRD dusky Canada goose spring surveys. During May 1983
and 1984, the Waterfowl Investigations project of the USFWS
at Juneau conducted aerial surveys of the dusky Canada goose
breeding grounds on the Copper River Delta (CRD).
Survey techniques were standard and similar during both
years. The survey area was 134 mi2 in size and was
classified 1into three strata, high, medium, and low.
Population estimates were made by stratum and then combined
for the total survey area (Conant and Hodges 1984b).

Regional Abundance

For regional abundance information, see the specific management

areas described below.

IT. SURVEY STRATUM 01 - KENAI-SUSITNA

A.

Present Abundance

The Kenai-Susitna stratum contains 10 survey segments that cover
portions of the low, ponded area on the northern Kenai Peninsula
and some coastal-zone marshes of upper Cook Inlet (fig. 1). The
1984 total waterfowl population estimation for this stratum was
32,572 ducks and 990 geese (table 2). This total is higher than
the 1983 population estimate and also substantially higher than
the 1980-1984 average of 26,980 ducks. Mallards were the most
common species observed, followed by pintail, scaup, and wigeon.
Table 3 summarizes ADF&G Cook Inlet goose surveys during 1980-
1983. An estimated 1,400 Canada geese were observed in 1983,
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Table 2. Kenai-Susitna - Stratum 01, USFWS Breeding Waterfowl Survey Estimates, 1980-84

Five-Year

Species 1980 1981 1982 1983 1984 Average
Mallard 5,218 5,566 4,870 7,305 8,349 6,262
Black duck - —-—— —-—— —— ——— -——
Gadwall —— —-——- - -——- - ———
American wigeon 5,345 1,782 1,188 4,751 3,563 3,326
Green-winged teal 1,048 2,096 3,143 5,239 1,048 1,949
Blue-winged teal --- --- --— --- --- -
Shoveler 844 422 844 422 633°
Pintail 3,410 2,984 7,246 4,262 5,541 4,689
Redhead —-- --- --- --- --- - 4
Canvasback -—- --- 1,868 --- 801 1,335
Scaup 3,105 2,366 3,255 1,626 3,992 2,868
Ring-necked duck --- --- -—- -—- --- -——
Goldeneye 1,815 4,235 3,025 5,445 3,025 3,509
Bufflehead 297 594 1,188 594 594 653
01dsquaw --- “-- --- --- 1,788 1,788°¢
Scoter 286 429 1,144 1,287 3,432 1,316
Ruddy duck --- --- . --- ——- ---
Merganser --- 440 220 1,100 440 5502
Eider --- —-- - --- - ---

Subtotal 21,368 20,941 27,989 32,031 32,572 26,980
Coot --- - --- --- - ---
Canada geese ——- 330 1,210 220 990 6882

Source: USFWS breeding waterfowl

--- means no data were available.

a Four-year average.

surveys, 1980-84. b

C

Two-year average.

One-year average.
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Table 3. Ceese Observed During Late July 1980-83 Surveys of Cook Inlet

Tule Canada
Adult immature Total Adult Immature Total
‘80 '81 '82 '83 '80 '81 '82 '83 '80 '81 '82 '83 '80 '81 '82 '83 '80 '81 ‘82 '83 '80 '8 *82 '83

Palmer Hay Flats - - NS - --- .- NA --- --- --- NS --- 480 238 NS 433 4S 120 NS S0 525 390 NS 483
Goose Bay --- --- NS --- - --- NS --- --- --- NS .-- 16 --- NS --- n --- NS --- 27 -—- NS -=-
Potter --- - NS --- --- .- NS --- - --- NS --- 4S 30 NS 32 60 S0 NS SS 105 80 NS 87
Chickaloon --- .-~ NS .- --- .- NS --- --- --- NS Rt 47 35 NS --- €8 --- NS --- 115 35 NS ---
Susitna Flats S0 39 25 49 68 49 58 S0 118 88 83 99 497 286 NS 635 676 273 NS 195 1,173 559 NS 830
Trading Bay N 130 --=  eee men - .- --- .- 130 ---  --- NS  --- --- .- R NS ---
Redoubt Bay 1,273 927 801 800 146 Ak} 80 201 1,419 1,058 a8t 820 1 --- NS --- 3 === NS --- L} -~ NS ---
Kalgin Island --- e mee eee .. eee mme ees mee e aa- --- .- NS NS -~ -a- NS NS --- ——— NS NS  ---
Kenai River delts --- --- NS - --- -—- NS --- - --- NS --- --- --- NS --- --- - NS .- .- -~ NS .-
Kasilof River

delta --- --- NS --- --- - NS ~—- --- --- NS --- - --- NS --- --- -—- NS - - .- NS ---
Tuxedni Bay -—- .- .- --- --- --- --- --- - --- - --- --- --- NS --- --- --- NS --- --- -~- NS ---
Anchorsge

area --- --- - -—- - --- --- --- --- --- --- --- 40 80 NS NS 40 105 NS NS 80 185 NS NS

Totals 1,323 966 B26 979 214 180 138 70 1,537 1,146 964 1,049 1,126 669 NS 1,100 903 548 NS 300 2,029 1,217 NS 1,400
Source: Campbell and Timm 1983,

--- means no data were available.

8 NS = Not surveyed,

b Estimated number present in Anchorage city proper, military bases, airport, and airport flats.



1,217 in 1981, and 2,029 in 1980, indicating that the upper Cook
Inlet population remains 50% above that of the 1970's (Campbell
and Timm 1983).

In addition to the areas listed in table 3, McNeil River, Bruin
Bay, Ursus Cove, Cottonwood Bay, Iliamna Bay, Iniskin Bay,
Chinitna Bay, Shelter Creek, and Johnson River were surveyed in
1982. No geese were seen in these areas (ibid.).

The Susitna Flats appears to be the most productive area in Cook
Inlet for Canada geese (table 3). Production there has averaged
854 during July surveys in 1980, 1981, and 1983. Other areas in
Cook Inlet favored by Canada geese include the Palmer Hay Flats,
Chickaloon Flats, the Anchorage Bowl area, and Goose Bay (fig. 2).
A total of 1,049 tule white-fronted geese were observed in 1983.
This observation was similar to 1982 and 1981 (964 and 1,146,
respectively) but lower than the 1,537 birds seen in 1980 (ibid.).
It is Tlikely that substantial numbers of white-fronts were not
seen because flocks comprised of family groups are often small and
frequent flooded brush during the molt. White-fronts may also
inhabit areas not surveyed, as they have been reported nesting
inTand. Most of the adults without young were probably seen
because they congregate in large, easily observed flocks (ibid.).

ITI. SURVEY STRATUM 02 - NELCHINA

A.

Present Abundance

The USFWS Nelchina survey stratum has 13 segments that cover
portions of the 1lowland, ponded Nelchina Basin. Habitat
characteristics for this area favor the diving duck species, and
they are more common. Total estimated population for this area
was 168,197 ducks and 2,325 geese (table 4).

The most common duck species in this area during 1984 was scaup,
followed by the American wigeon, scoter, and mallard. Scoters
were down by approximately 33% from 1983 and 3% from the 10-year
average. MWigeon and mallard were up 16% and 60%, respectively,
from 1983, and up 23% and 64% from the 10-year average.

IV. SURVEY STRATUM 07 - COPPER RIVER DELTA

A.

Present Abundance

The CRD has 10 USFWS survey segments that cover portions of the
CRD and adjacent mainland. The 1984 estimated population for this
area was 28,174 ducks and 8,540 geese, primarily dusky (table 5).
The most common duck was the American wigeon, followed by the
mallard, scaup, and pintail.

The CRD segments were flown in 1984 for the first time in over
15 years. Table 5 presents the 1984 survey estimates and an
average obtained from previous years surveys. The five-year
average estimated population is not available.

Table 6 presents dusky Canada goose breeding ground survey
information for 1983 and 1984. The estimated breeding ground
population, based on these surveys, was 5,320 and 4,194 in 1983
and 1984, respectively. These figures represent minimum values
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Table 4. Nelchina -

Stratum 02, USFWS Breeding Waterfowl Survey Estimates, 1980-84

Five-Year
Species 1980 1981 1982 1983 1984 Average
Mallard 3,795 22,296 2,846 3,321 8,776 8,207
Black duck -— - -— -—- --- ---
Gadwall - --- --- --- 717 717¢
American wigeon 20,246 57,497 11,337 11,337 27,534 25,590
Green-winged teal 5,715 22,861 7,144 4,286 4,286 8,858
Blue-winged teal -— -— - -—- - -—-
Shoveler 6,044 9,210 576 2,303 5,757 4,748
Pintail 18,599 7,556 8,137 6,393 3,487 8,834c
Redhead -— 1,207 -—- --- -—- 1,207b
Canvasback 1,092 --- -—- --- 728 585
Scaup 43,549 54,436 91,533 35,081 86,090 62,138a
Ring-necked duck -— 3,268 1,188 1,188 3,268 2,228
Goldeneye 25,575 10,725 12,375 3,300 7,425 11,880
Bufflehead 13,568 7,290 18,225 7,290 6,480 10,571
0ldsquaw 975 6,825 2,925 4,875 1,950 3,510
Scoter 11,115 7,020 19,110 10,725 11,700 11,934
Ruddy duck -— - -— - -—- === 4
Merganser 600 600 --- -—-- --- 600
Eider - -—— --- - -—- -
Subtotal 150,873 210,791 175,396 90,099 168,197 159,071
Coot -——- -— -—- --- - ---
Canada geese 450 375 150 --- 2,325 8252

Source: USFWS breeding waterfowl

--- means no data were available.

a Four-year average.

surveys, 1980-84. b Two-year average;

¢ One-year average.



Table 5. Copper Delta - Stratum 07, USFWS Breeding Waterfowl
Survey Estimates, 1984

Previous

Species Survey Average 1984
Mallard 5,600 5,819
Black duck --- ---
Gadwall 200 -—-
American widgeon 1,200 5,939
Green-winged teal 800 -—-
Blue-winged teal --- ---
Shoveler 500 2,993
Pintail 6,800 5,270
Redhead - 322
Canvasback 200 873
Scaup 10,000 5,376
Ring-necked duck --- ---
Goldeneye 1,700 880
Bufflehead 200 -
0ldsquaw --- 260
Scoter 400 -—-
Ruddy duck -—- 362
Merganser -—- 80
Eider -—- ---

Subtotal 27,700 28,174
Coot --- ---
Canada geese -—— 8,540

Source: Conant and Hodges 1984a.

--- means no data were available.
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Table 6. Dusky Canada Goose Transect Data for the Copper River Delta in
1983 and 1984

Stratum
Low Medium High Total
Est. Est. Est. Est.
Geese for Geese for Geese for Geese for
Seen Area Seen Area Seen Area Seen Area
1983 - May 18
Singles 38 261 38 164 188 476 264 900
Pairs (x2) 84 576 126 544 604 1,528 814 2,649
Flocks 213 1,461 23 99 83 210 319 1,771

Total geese 335 2,298 187 808 875 2,214 1,397 5,320

1984 ~ May 15

Singles 16 110 45 194 229 579 290 884

Pairs (x2) 66 453 148 639 646 1,634 860 2,727

Flocks 7 48 28 121 164 415 199 584
Total geese 89 611 221 955 1,039 2,629 1,349 4,194

Source: Conant and Hodges 1984b.
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only, because not all geese within the transect are seen (Conant
and Hodges 1984b).

Visibility correction factors based on habitat type are being
developed for future survey estimates. These will enable
observers to estimate the breeding population more reliably and
accurately (Campbell, pers. comm.).

Historic Abundance - Dusky Geese

Table 7 summarizes dusky Canada goose population data for 1971
through 1983. The mid winter population estimate has declined
from 25,500 geese in 1979 to 17,000 in 1983. A1l factors related
to this apparent decline are not yet known; however, habitat
change and subsequent decrease in nest density are suspected
primary causes.

Habitat on the CRD has been steadily changing since the 1964 Good
Friday earthquake. In 1974, a low (12 to 32 inch) shrub habitat
characterized by sweetgale (Myrica gale) composed 2.5% of the
vegetation on the delta. Dusky Canada geese strongly preferred
this type of vegetation for nesting (Bromley 1976). Limited
analysis of vegetation in 1982 indicated that brush cover on the
delta had increased to at least 11% and is now characterized
primarily by 8 to 10 ft alders and willows (Campbell and Timm
1983). This habitat change is detrimental to geese because the
taller brush 1imits their range of vision while providing cover
and drier conditions for mammalian predators (ibid.).

Concurrent with a decrease in nest success in the study areas has
been a decrease in nest densities. Part of the decrease (table 8)
is probably attributable to the greater difficulty observers have
locating nests in the brush. This factor, however, could account
for only a small portion of the decrease (Timm 1982).

Although the above described changes in nesting habitat have
adversely affected dusky production, the 1981 and 1982 production-
survey results are cause for some optimism. Geese are nesting in
greater numbers in other parts of the delta, particularly on
Castle Island in the Copper River, on Egg Island in the southwest
corner of the delta, and on the far west delta in the Eyak River-
Government Slough area. Based on aerial counts, production was
32% and 23.7% young, respectively, in these areas during 1981 and
1982 (Campbell and Timm 1983). This compares to an overall
production rate of only 17.9% and 23.7%, respectively. Therefore,
production in some areas of the CRD is above average and should
continue as long as nesting habitat is available.

Because of declining dusky goose numbers, new and innovative
management techniques are being explored. These include habitat
manipulation and predator control on the delta, as well as modifi-
cation of hunting regulations on the wintering areas. The
potential of these techniques presents an optimistic future for
the dusky Canada goose.
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Table 7. Summary of Population Data for Dusky Canada Geese, 1971 through 1984

Mid % Non-

Winter BreediBg % prod.c # Young Fall d
Year Pop. Pop. Young  Adults Prod. Flight Harvest
1971 20,850 20,065 16.2 79.7 3,880 23,945 5,995
1972 17,950 17,275 10.6 71.7 2,050 19,325 3,450
1973 15,875a 15,280 36.0 64.6 8,595 23,875 4,875
1974 19,000 15,290 51.4 35.7 19,345 37,635 12,070
1975 26,550a 25,565 17.9 84.5 5,575 31,140 9,010
1976 22,725 21,870 24.2 54.2 6,890 28,850 6,350
1977 22,500 21,650 44.3 56.9 17,225 38,875 15,100
1978 23,775 23,000 24.8 71.8 7,600 30,600 5,100
1979 25,500 24,500 16.0 87.0 3,700 28,200 6,200
1980 22,000 21,300 23.7 67.4 6,600 27,900 4,900
1981 23,000 22,200 17.9 92.0 4,800 27,000 9,250
1982 17,740 17,000 23.7 79.1 4,000 21,000 4,000
1983 17,000 16,400 15.0 87.7 2,900 19,300 9,200
1984 10,100 9,750 18.3 83.0 2,184 11,934

Source: Campbell 1984.

a Calculated from spring breeding grounds survey.

b Mid winter, less 0.35 mortality (Chapman et al. 1969).

¢ Percentage of total adults seen in flocks with no young.

d Fall flight less mid winter inventory.
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Table 8.

Clutch Size on the West Copper River Delta, 1959-82

Dusky Canada Goose Nest Densities, Hatching Success, and Average

X Nest % Nest Hatching X Clutch

Year Density/Mi?2 Success (N) Size (N)
1959-74 —-- 82.9 5.0

1975 179 31.6 (215) 4.8 (215)
1976 156 - 4.8 (168)
1977 175 79.0 (229) 5.4 (181)
1978 183 56.2 (390) ——-

1979 133 18.8 (409) 5.7 (338)
1980 108 a 4 (152)
1981° 45 .- 4.9 (28)
1982 113 (93)¢ 49.3 (151) 4.8 (135)
1983 117 (91)¢ 51.9 (162) 5.5 (87)
1984 107 (95)°¢ 75.8 (161) 5.6 (123)
Source: Campbell 1984.

~--- means no data were available,

a 35% nest destruction observed 10 days into incubation.

b Incomplete survey.

¢ Densities include new plots established on far west Delta and Barrier

islands in 1982.

d Campbell,

pers.

comm.
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Trumpeter Swan Distribution and Abundance

REGIONWIDE INFORMATION

Information on abundance will be organized as it has been collected.
For census purposes, King and Conant (1981) divided the nesting range
within Alaska into 10 units. The Southcentral Region contains the Cook
Inlet, Kenai, Gulkana, and Copper Canyon units and roughly one-third of
the Gulf Coast unit (map 1).

A.

Regional Distribution

The trumpeter swan, because of heavy human use, had nearly become
extinct in the conterminous United States in the early 1930's.
Although increasing in recent years and no longer considered
endangered, it is still among the rarest of birds in North America
(King and Conant 1981).

About 88% of the total world population of trumpeter swans summers
in Alaska. Nesting trumpeter swans in Alaska are distributed
along the North Pacific coastal plain from Yakutat to Cook Inlet
and through the forested valleys of the Copper and Susitna rivers
at elevations below 3,000 ft (ibid.).

Areas Used Seasonally and for Life Functions

The following categories are dep1cted on the 1:1,000,000-scale
trumpeter swan distribution maps in the Atlas to the gu1de for the
Southcentral Region and the 1:250,000-scale blueline reference
maps in ADF&G offices:

Trumpeter swan general distribution

Known spring and/or fall concentration areas

Known nesting and brood-rearing concentration areas

Known dispersed nesting and brood-rearing concentration areas
Known molting concentration areas

Known winter concentration areas

Factors Affecting Distribution

Nesting areas suitable for trumpeter swans are limited. Only a
small percentage of lakes contain a suitable blend of food and
protective cover. Successful nest sites may be used by a pair for
20 years or more. Loss of nest or brood may result in desertion
of the territory. Although disturbances such as airplanes, boats,
proximity of a road, or the establishment of other human recrea-
tional activity may not cause a successful, well-established pair
to desert their territory, it may well prevent reestablishment of
a nest pair at this site when the old pair is gone (Conant 1983).
This could result in a substantial loss of otherwise suitable
habitat over time as human development proceeds. In spite of an
overall increase in the Alaskan swan population, swans are being
rapidly excluded from nesting areas around large lakes as a
consequence of recreational development, particularly in the Cook
Inlet area (King and Conant 1981).

o O O ©o

o
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Map 1. Trumpeter swan census, Southcentral Alaska 1980 (adapted from King
and Conant 1981).



Weather has been favorable for swan production in Alaska since
1968 and may be partially responsible for the increase in their
abundance and distribution (ibid.). Other contributing factors
may be protection from hunting, an increase in public interest in
trumpeter swans, and a decrease in illegal shooting. In the short
term, availability of wintering habitat may be the 1limiting factor
for trumpeter swans nesting in Alaska. Ultimately, human
encroachment and modification of swan nesting habitat in Alaska
may determine the state's swan population size (Timm, pers.
comm,.). (See the Life History and Habitat Requirements narrative
in volume 1 for further details.)

D. Movements Between Areas
During the last week of March, the first spring migrants usually
arrive on the Copper River delta, and they are common by the
second week of April. Between mid April and early May, a few
flocks of trumpeter swans and mixed flocks of trumpeter and tundra
swans migrate across Prince William Sound (Timm 1975). In late
summer and early fall, large numbers of trumpeter swans congregate
on ponds and marshes along the coast.
In Cook Inlet, swans begin flocking up in September and move south
in October. Swans that nest in Alaska winter in fresh water and
salt water along the Pacific coast between the Kenai River in
Alaska and the Columbia River in QOregon; most winter in coastal
British Columbia and Blind Slough south of Petersburg as well as
in Prince of Wales Island in Southeastern Alaska. In Southcentral
Alaska, trumpeter swans winter on the open, freshwater outlets of
Eyak Lake, and Martin Lake near Cordova and near Skilak Lake on
the Kenai Peninsula (Timm 1975; Spraker, pers. comm.; Conant 1983;
USFWS 1984). Trumpeter swans return to the Cook Inlet basin in
April, and nesting birds proceed to their nesting lake at the
first sign of open water. Transitory habitat on the Stikine Flats
near Yakutat and the Mendenhall Glacier are important areas for
resting and feeding during migration (Hughes, pers. comm.).
Most swans depart by mid October, but some years they may remain
until freeze-up in November (ibid.).

E. Population Size Estimation
The USFWS flies aerial surveys of known swan habitat every five
years. Survey techniques are described in King and Conant (1981).

F. Regional Abundance
The Southcentral Region contains about 4,300 trumpeter swans (King
and Conant 1981) and roughly 50% of the total world population
during the breeding season. The largest populations in South-
central Alaska occur in the Cook Inlet, Gulkana, and Gulf Coast
areas.

II. TRUMPETER SWAN CENSUS UNITS
A. Present Abundance
1. Gulkana Census Unit. In a 1980 survey, the Gulkana trumpeter
swan popuTation was 2,361 known individuals (ibid.). Changes
in swan habitat include an increase in recreational cabins in
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the Lake Louise area, a trend that to date has had a largely
unknown effect on the swans. In this census unit, trumpeter
swans increased 127% from the 1975 census (ibid.).

Cook Inlet Census Unit. The Cook Inlet trumpeter swan

population 1980 census reported 1,200 birds (ibid.).
Petroleum, agricultural, residential, and recreational
activity continue to expand in this intermontane coastal
basin. Despite these activities, however, trumpeter swans
increased 94% in five years, and the numbers of young
increased 104% (ibid.). Flocked birds showed the greatest
increase, 210%, which possibly indicates immigration or
difficulty in finding suitable nesting territories. Swan use
of large lakes has decreased as these waters become ringed
with recreational cabins, and there is a noticeable shift of
swan nests to beaver dams and inaccessible boggy lowland
flowages (ibid.).

Copper Canyon Census Unit. 1In the 1980 survey, the Copper

Canyon trumpeter swan population was reported to contain
140 swans (ibid.). This figure represents a 22% decrease in
the swan population in this area since the 1968 survey.

Gulf Coast Census Unit. The portion of the Gulf Coast

population falling within the Southcentral Region has an

. estimated 418 swans (ibid.). The swan population in this

area has increased 46% since the 1968 survey.
Kenai Census Unit. In the 1980 survey, the Kenai trumpeter

swan population consisted of 175 individuals (ibid.). The
population appears to remain static despite an annual
production comparable to areas where swans were rapidly
increasing. Major residential, oil field, and refining
developments, as well as extensive recreational activity by
canoeists and others, have driven swans from additional
nesting habitat (ibid.).
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Arctic Char/Dolly Varden Distribution and Abundance

REGIONWIDE INFORMATION

In this report, distribution and abundance information will be

presented by sport fish postal survey areas, which are shown on map 1.

Information on the level of char sport harvest is contained in the

Sport Use and Economic Value narrative found elsewhere in this volume.

A. Regional Distribution
Dolly Varden/arctic char are distributed throughout the
Southcentral Region. In the Prince William Sound (PWS) Area,
nearly all freshwater systems support populations of char (ADF&G
1978). Char are also found throughout the Kenai Peninsula and
west-side Cook Inlet drainages in both anadromous and nonanad-
romous forms. Anadromous char are especially abundant in the
Kenai River and all larger streams south of the Kenai River
draining into Cook Inlet, Kachemak Bay, and Resurrection Bay
(ibid.). Anadromous populations are also found in streams flowing
into the northwest side of upper Cook Inlet (such as the Lewis and
Chuit rivers) and in western tributaries to the Susitna River
(such as the Talachulitna River). Anadromous and resident char
are found as well in east-side Susitna drainages and Copper River
drainages.

B. Areas Used Seasonally and for Life Functions
A series of freshwater fish distribution maps at 1:250,000 scale
and another series of anadromous fish distribution maps at the
same scale have been produced with this report. The categories of
information on the freshwater fish maps are as follows:
° General distribution

Documented presence in stream or lake

Documented spawning areas

Undocumented areas

The categories of information on the anadromous fish maps are as

follows:

° Documented presence in stream or lake

° Watersheds in which presence of anadromous fish has been

documented

Unsurveyed watersheds (whether or not anadromous fish are

present is unknown)

Watersheds that have been surveyed in which anadromous fish

are not present

Char populations included in the anadromous waters catalog (ADF&G

1984) are depicted on the anadromous fish maps. Resident

populations of char and populations that may be anadromous but are

not included in the anadromous waters catalog are depicted on the

freshwater fish maps.
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Factors Affecting Distribution

Water quality parameters, such as dissolved oxygen levels and
temperature, and physical characteristics of streams and lakes,
such as depth, velocity, and substrate type, all influence char
distribution. (Details of habitat requirements for char can be
found in the arctic char/Dolly Varden Life History portion of
volume 1.)

Movements Between Areas

Resident lake char move into streams for short periods of time.
Studies in the Wood River Lakes system north of Dillingham,
Alaska, show that discrete subpopulations of resident lake char
concentrate at inlets and outlets of the lakes during early summer
to feed on out-migrating sockeye smolt (McBride 1979). During
late summer, char move to deeper lake waters, probably in response
to a declining availability of sockeye smolt and to escape warming
surface waters (Nelson 1966). Mature spawners usually move back
to the lake margins to spawn in the fall.

Little is known about the life history of resident stream char.
They are common in headwater streams during spring, summer, and
fall and may move into lakes for short periods of time, but they
also use lower reaches of streams (Morrow 1980). Catch data from
studies on the Susitna River below Devil Canyon indicate that char
move out of the main stem and into tributaries by Tlate June
(Sundet and Wenger 1984). It is thought that char feed in the
upper reaches of Susitna River tributaries until fall and then
migrate back into the main stem to overwinter (ibid.). The exact
timing of the fall out-migration is unknown; however, information
from anglers at the mouth of the Talkeetna and Kashwitna rivers
indicates that the out-migration occurs sometime before mid
September (ibid.). Overwintering occurs in deep pools of streams
and rivers (Morrow 1980).

Juvenile anadromous char rear in streams and lakes for two to
seven years before out-migrating as smolt (ADF&G 1977a, ADF&G
1977b). Most immature and mature char emigrate from overwintering
areas to marine summer feeding areas following ice breakup from
April to June. Systems without lakes may support an additional
autumn smolt out-migration (Armstrong 1965 and 1970, Armstrong and
Kissner 1969, Dinneford and Elliott 1975, and Elliott and
Dinneford 1976). Individuals remain at sea feeding in the estuary
and along the coast for a period of a few weeks to seven months
(Morrow 1980). While in the marine environment, char stay in
coastal areas near the estuary and do not wusually migrate
distances greater than 100 mi (ADF&G 1977a, ADF&G 1977b). Char
begin reentering fresh water in July and may continue through
December. Both spawning and nonspawning char return to their
natal stream or lake to spawn or overwinter (McBride 1979).
Emigration of spawned-out char to overwintering areas usually
occurs within two weeks after completion of spawning, typically
during late October and November. Immature char move to
overwintering areas earlier, primarily in July, August, and
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September (Blackett and Armstrong 1965, Krueger 1981). Adult char
usually remain in fresh water through the winter months to avoid
the cooler water temperatures of the marine environment (ADF&G
1977a). Overwintering sites include deep lakes, deep river pools,
and groundwater spring areas.

Population Size Estimation

Lakes containing resident char are occasionally test-netted by the
ADF&G with variable mesh gill nets. The studies, however, are
usually in conjunction with stocked lake evaluations, and few
lakes containing char are tested.

In 1981 and 1982, nearly 400 char in the Anchor River were tagged
in an attempt to generate a population estimate; however, too few
tags have been recovered to produce an accurate estimate
(Hammarstrom and Wallis 1982, 1983).

Regional Abundance

Very little char abundance information is available. Information
that has been collected applies only to specific lakes and
streams. As a result, abundance cannot be appropriately addressed
at the regional level. Abundance information is contained in the
management area discussions that follow.

GLENNALLEN AND PRINCE WILLIAM SOUND AREAS
The Glennallen and PWS areas (Sport Fish Postal Survey Areas I and J)
are described in section I.E. of the Sport Use and Economic Value
narrative found elsewhere in this volume.

A.

Distribution
Anadromous char are found in nearly all freshwater systems of the
PWS Area, with the possible exception of the extremely short
glacial systems on the southeast side of the Kenai Peninsula
(ADF&G 1978). Anadromous char use freshwater lakes such as
Eshamy, Coghill, Shrode, Robe, and Eyak for overwintering habitat
(ibid.). Resident char in the PWS Area occur most commonly in
landlocked lakes and in streams above barriers to the anadromous
species (ibid.).
In the Glennallen Area, char distribution is patchy (ibid.). Ana-
dromous char inhabit portions of the Copper River drainage such as
the Little Tonsina, Klutina, and Tonsina rivers (ADF&G 1978;
Williams, pers. comm.). Resident char are also found in the
Copper River and the upper Susitna River drainages (ADF&G 1978).
Char are found as well in a few lakes in the Glennallen Area.
Abundance
1. Summary of data. Char abundance appears to be very good in
the PWS Area (ibid.); however, very few systematic abundance
surveys have been conducted. In the Glennallen Area, at
least 10 test-netted lakes have been found to contain char
(Williams, pers. comm.).
2. Habitat enhancement efforts. No record of any habitat
enhancement efforts directed towards char in the PWS or
Glennallen areas was found in the literature.
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KNIK ARM AREA DRAINAGE AND ANCHORAGE AREA
The Knik Arm Drainage Area and the Anchorage Area (Sport Fish Postal
Survey Areas K and L) are described in section I.E. of the Sport Use
and Economic Value narrative found elsewhere in this volume.
A. Distribution
Char are found throughout the Anchorage Area and the Knik Arm
Drainage Area. In Anchorage, Rabbit Creek, Campbell Creek,
Chester Creek, and Spring Creek all support populations of
anadromous char (ADF&G 1984). Char harvest is also reported from
the Twenty Mile River, Bird Creek, Ship Creek, and Eagle River
(Mil1s 1979-1983).
In the Knik Arm Drainage Area, char harvest has been reported from
the Little Susitna River, Wasilla Creek, Big Lake, and the Nancy
Lake Recreation Area (ibid.).
B. Abundance
1. Summary of data. No information on char abundance in the
Anchorage Area or the Knik Arm Drainage Area was found in the
available literature.
2. Habitat enhancement efforts. No record of any habitat
enhancement efforts directed towards char in the Anchorage
Area or the Knik Arm Drainage Area was found in the
literature.

EAST SIDE SUSITNA AREA AND WEST SIDE COOK INLET-WEST SIDE SUSITNA RIVER

DRAINAGE AREA

The East Side Susitna Area and the West Side Cook Inlet-West Side

Susitna River Drainage Area (Sport Fish Postal Survey Areas M and N)

are described in section I.E. of the Sport Use and Economic Value

narrative found elsewhere in this volume.

A. Distribution
Anadromous char are found in all major west-side Cook Inlet drain-
ages between Polly Creek and Nickolai Creek (ADF&G 1984). The
ADF&G (1978) reported that anadromous populations are also found
in the Lewis, Theodore, Chuit, and Talachulitna rivers. Char are
found as well in the Susitna River (ADF&G 1983a), and stunted
resident char were found in several Susitna River tributaries
above Devil Canyon (ADF&G 1983b). Studies involving electro-
fishing in the Susitna River below Devil Canyon from 1981 to 1983
have yielded very low catches of char. The most productive areas
on the Susitna River below Devil Canyon are the Kashwitna River,
Lane Creek, Indian River, and Portage Creek (Sundet and Wenger
1984). In 1983, 47 char were captured in the Susitna River using
electrofishing and nets. Most of these were taken between the
Chulitna River confluence and Devil Canyon. The Tlargest char
catches were made at the mouth of Portage Creek and the mouth of
the Indian River (ibid.). Two out of nine tagged char recaptured
between 1981 and 1983 were recovered in Chunilna (Clear) Creek,
suggesting that this tributary creek may be an important producer
of char in the lower Susitna g;bid.).
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B. Abundance

1. Summary of data. The ADF&G (1978) describes the char popula-
tion of the Susitna River drainage and the west side of Cook
Inlet as not particularly abundant; however, no information
on any systematic abundance surveys was found in the avail-
able literature.

2. Habitat enforcement efforts. No record of any habitat
enhancement efforts directed towards char in the East Side
Susitna Area or the West Side Cook Inlet-West Side Susitna
River Drainage Area was found in the available literature.

V.  KENAI PENINSULA AREA
The Kenai Peninsula Area (Sport Fish Postal Survey Area P) is described
in section I.E. of the Sport Use and Economic Value narrative found
elsewhere in this volume.
A. Distribution
Anadromous char are found in much of the Kenai River drainage,
especially in the upper main stem of the Kenai River (ADF&G 1978).
Anadromous char are also found in the Kasilof River, Deep Creek,
Ninilchik River, Stariski Creek, and Anchor River (ibid.). Most
char on the Kenai Peninsula are the Dolly Varden species; however,
arctic char are found in a few deep lakes of the Swanson River
system (ibid.).
B. Abundance
1. Summary of data. The ADF&G (1978) describes the Kenai
Peninsula char population as abundant. Sportfishing harvest
information from the Kenai River and peninsula streams south
of the Kenai River supports this description. In 1981 and
1982, char in the Anchor River were tagged in an attempt to
generate a population estimate; however, too few tags have
been recovered to produce an accurate estimate (Hammarstrom
and Wallis 1982 and 1983).
2. Habitat enhancement efforts. No record of any habitat
enhancement efforts directed towards char in the Kenai
Peninsula Area was found in the available literature.

REFERENCES
ADF&G, comp. 1977a. A compilation of fish and wildlife resource information
for the State of Alaska. Vol 2: Sport fisheries. 337 pp.

. 1977b. A fish and wildlife resource inventory of the Alaska
Peninsula, Aleutian Islands, and Bristol Bay areas. Vol. 2:
Fisheries. 556 pp.

ADF&G. 1978. Alaska's fisheries atlas. Vol 2 [R.F. McLean and
K.J. Delaney, comps.]. 43 pp. + 153 maps.

144



. 1983a. Susitna Hydro aquatic studies. Phase 2: Basic data rept.
VoT. 4: Aquatic habitat and instream flow studies, 1982, part 2.
398 pp.

. 1983b. Susitna Hydro aquatic studies. Phase 2: Basic data rept.
Vol. 5: Upper Susitna River impoundment studies, 1982. 152 pp. +
appendices.

1984. An atlas to the catalog of waters important for spawning,
rearing or migration of anadromous fishes. Div. Habitat maps.

Armstrong, R. 1965. Some migratory habits of the anadromous Dolly Varden
salvelinus malma (Walbaum) in Southeast Alaska. ADF&G, Res. Rept.
3:1-26.

. 1970. Age, food and migration of Dolly Varden smolts in
Southeast Alaska. J. Fish Res. Bd. Can. 27:991-1,004.

Armstrong, R., and P. Kissner. 1969. Investigations of anadromous Dolly
Varden populations in Hood Bay, Southeast Alaska. ADF&G, Fed. Aid. in
Fish Rest. Ann. prog. rept. Vol. 10. Proj. F-9-1, Job 2-B.

Blackett, R., and R. Armstrong. 1965. Investigations of anadromous Dolly
Varden populations in the Lake Eva-Hanus Bay drainages, Southeastern
Alaska. ADF&G, Fed. Aid in Fish Rest. Job completion rept. Vol. 6.
Proj. F-5-R-6, Job 2-B.

Dinneford, W.B., and S.T. Elliott. 1975. A study of land use activities
and their relationship to the sport fish resources in Alaska. ADF4G,
Fed. Aid in Fish Rest. Ann. performance rept. Vol 16. Proj. F-9-7,
Job D-I-B.

E1liott, S.T., and W.B. Dinneford. 1976. A study of land use activities
and their relationship to the sport fish resources in Alaska. ADF&G,
Fed. Aid in Fish Rest. Ann. performance rept. Vol. 17. Proj. F-9-8,
Job D-I-B.

Hammarstrom, S., and J. Wallis. 1982. Inventory and cataloging of Kenai
Peninsula and Cook Inlet drainages and fish stocks. ADF&G, Fed. Aid in
Fish Rest. Vol 23. Proj. F-9-14, Job G-I-C.

. 1983. Inventory and cataloging of Kenai Peninsula, and Cook
InTet drainages and fish stocks. ADF&G, Fed. Aid. in Fish Rest.
Vol. 24. Proj. F-9-15, Job G-I-C.

Krueger, S.W. 1981. Freshwater habitat relationships: Dolly Varden char
(salvelinus malma) (Walbaum). ADF&G, Div. Habitat, Resource Assessment
Branch. 38 pp.

145



McBride, D.N. 1979. Homing of arctic char, Salvelinus alpinus (Linnaeus),
to feeding and spawning sites in the Wood River sake system, Alaska.
M.S. Thesis, Univ. Alaska, Southeastern Senior College, Juneau.

Mills, M. 1979-83. Statewide harvest survey. ADF&G, Fed. Aid in Fish
Rest. Vols. 20-24. Projs. F-9-11-F-9-15, Job SW-I-A.

Morrow, J.E. 1980. The freshwater fishes of Alaska. Anchorage, Ak: Alaska
Northwest Publishing Company. 248 pp.

Nelson, M.0. 1966. Food and distribution of arctic char in Lake Aleknagik,
Alaska, during the summer of 1962. M.S. Thesis, Univ. Washington.
164 pp. Cited in Moriarty 1977.

Sundet, R.L., and M.N. Wenger. 1984. Resident fish distribution and pop-
ulation dynamics in the Susitna River below Devil Canyon. Part 5 in
D.C. Schmidt, S.S. Hale, D.L. Crawford, and P.M. Suchanek, eds. ADFZG
Susitna Hydro aquatic studies. Rept. 2: Resident and juvenile anadro-
mous fish investigations (May-October 1983).

Williams, F.T. 1979. Inventory and cataloging of sport fish and sport fish
waters of the Copper River, Prince William Sound, and the upper Susitna
River drainages. ADF&G, Fed. Aid in Fish Rest. Vol. 20.
Proj. F-9-11, Job G-I-F.

. 1984, Personal communication. Area Mgt. Biologist, ADF&G, Div.
Sport Fish, Glennallen.

Williams, F.T., and W.D. Potterville. 1980. Inventory and cataloging of
sport fish and sport fish waters of the Copper River, Prince William
Sound, and upper Susitna River drainages. Ann. performance rept.
ADF&G, Fed. Aid in Fish Rest. Vol. 21. Proj. F-9-12, Job G-I-F.

146



Arctic Grayling Distribution and Abundance

REGIONWIDE INFORMATION

In this report, distribution and abundance information will be

presented by sport fish postal survey areas, which are shown on map 1.

Information on the level of grayling sport harvest is contained in the

grayling portion of the Sport Use and Economic Value narrative found

elsewhere in this volume.

A. Regional Distribution
Arctic grayling are found in several clearwater tributaries and
lakes within the upper Copper River and Susitna River drainages
and in a few clearwater tributaries of the lower Copper River.
Grayling are not found on the west side of Cook Inlet south of
Tyonek (ADF&G 1978). They are also not native to the Kenai
Peninsula but have been stocked in several of its lakes, which now
contain self-sustaining populations (Engel 1971).

B. Areas Used Seasonally and for Life Functions
A series of grayling distribution maps at 1:250,000 scale have
been produced for use with this report. The categories of mapped
information are as follows:
° General distribution
° Documented presence in stream or lake
° Documented spawning areas
° Undocumented areas
°  Stocked lakes and streams

C. Factors Affecting Distribution
Water quality parameters, such as dissolved oxygen levels and
temperature, and physical characteristics of streams and lakes,
such as depth, velocity, and substrate type, all influence
grayling distribution. Details of habitat requirements for
grayling can be found in the Arctic Grayling Life History
narrative in volume 1.

D. Movements Between Areas
In rivers, adults move from overwintering locations to begin an
upstream prespawning migration under the ice in late winter or
early spring. The prespawning migration typically lasts from two
to six weeks, depending upon the distance travelled. Grayling
move into smaller tributaries to spawn (avoiding spring-fed
streams and silted rapid-runoff streamsg as soon as the ice is out
and the water temperatures rise to about 1°C, usually in May or
June (Armstrong 1982, Sundet and Wenger 1984). Immature fish
generally follow closely behind adults. Immediately after
spawning, many of the adults move out of the smaller streams to
up-river summer feeding areas, but most juveniles remain in small
streams until late August or September. From September through
December, as temperatures drop and instream flow and food
availability deteriorate, there is a general downstream movement
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of all age classes to more favorable overwintering areas (Grabacki
1981, Netsch 1975, Tack 1980). Grayling in the Susitna River
drainage move downstream from tributaries into overwintering areas
of the mainstem Susitna in late September through early October
(ADF&G 1983a). Common overwintering sites include intermittent
pools under the ice in large rivers, deep lakes, brackish river
deltas, and spring or ground-fed areas (Bendock 1980, Tack 1980).
Portions of the grayling populations in Deadman and Portage
creeks, tributaries to the Susitna River, overwinter in large
pools within the creeks (Sautner and Stratton 1984, Sundet and
Wenger 1984).

Lake-dwelling populations move into tributaries to spawn in the
spring and may return to the lakes shortly after spawning (Engel
1973), or they may remain in the tributaries until fall (Sautner
and Stratton 1984). Grayling leave Deadman Lake in mid June and
do not return until early September (ibid.).

Population Size Estimation

Managed lakes in the Glennallen area containing natural or stocked
populations of grayling are often surveyed using gill nets
(Williams and Potterville 1983). The catch rates (number of fish
per net hour) from these surveys are used as relative measures of
the population size in each lake over time but are not used to
generate population estimates.

Mark-and-recapture studies have been conducted on tributaries of
the upper Susitna River (ADF&G 1983b). Several sources of bias
are associated with mark-and-recapture studies, especially those
conducted in areas that are not strictly closed systems (ibid.).
These studies have, however, resulted in population estimates for
the lower reaches of several tributaries (ibid.) and for nearly
the entire length of Deadman Creek (Sautner and Stratton 1984).
Regional Abundance

Very little information on grayling abundance in the Southcentral
Region is available. The information that has been collected
applies only to specific lakes and streams. As a result,
abundance cannot be appropriately addressed at the regional level.
Abundance information is therefore contained in the more specific
management area discussions, which follow.

GLENNALLEN AND PRINCE WILLIAM SOUND (PWS) AREAS

The Glennallen and the PWS areas (Sport Fish Postal Survey Areas I and
J) are described in section I.E. of the Sport Use and Economic Value
narrative found elsewhere in this volume.

A.

Distribution

Arctic grayling are found throughout the Glennallen Area,
inhabiting all major drainages and many lakes. The largest
populations of grayling are found in moderately large, clearwater
tributary streams with gravel substrate, such as the Gulkana and
Oshetna rivers (ADF&G 1978). Grayling in the Gulkana River are
exceptionally abundant in the main stem between Canyon Rapids and
Paxson Lake (Williams and Potterville 1983). Large, glacial
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rivers such as the main stem Copper and Susitna appear to provide

favorable overwintering sites for grayling, forced out of smaller

tributaries by 1low dissolved oxygen levels and ice formation

(ADF&G 1978, 1983a). Tolsona Lake, about 20 mi west of

Glennallen, was used for several years as the source of grayling

eggs for stocking programs in lakes throughout Alaska. Tolsona

Lake itself was stocked annually to maintain the population;

however, the grayling population in the lake declined between 1977

and 1979 (table 1) and is no longer used as a source of eggs

(Williams and Potterville 1980, 1982). Several other lakes in the

Glennallen Area are now being investigated as potential egg-take

sites (Williams and Potterville 1981, 1983). In 1983 and 1984,

Jack Lake and Moose Lake were used as egg-take sites (Williams,

pers. comm.).

Grayling are found in the northern edge of the PWS Area in

tributaries of the Copper River, and in a few stocked lakes, such

as Little Echo, Pipeline, and Thompson lakes in the Cordova and

Valdez areas (table 2).

Abundance

1. Summary of data. Several lakes in the Glennallen Area have
been test-netted, using variable mesh gill nets (table 1).
Each test-netting was conducted for a minimum of 16 hours,
including an overnight period (Williams and Potterville
1983). These surveys provide a relative measure of abundance
in each lake; however, they are not exhaustive surveys. The
effectiveness of test-netting may vary from year to year,
depending upon environmental conditions and upon the location
of the net in the lake. Fish species with patchy distribu-
tions within a lake may not be detected with a Timited number
of net sets. As a result, it should not be concluded that
lakes with grayling catches per net hour of zero do not
contain grayling.

Some lakes in the PWS Area have been test-netted, using
variable mesh gill nets (table 1); however, only those that
had been stocked at some time produced grayling.

The grayling population in the Gulkana River supports an
active sport fishery. Annual hook and 1line surveys are
carried out by the Division of Sport Fish to monitor this
population. Age and 1length information is collected to
provide information on the structure of the population and to
monitor the relative number of fish in each age class. The
maximum size of fish caught has declined since 1968 (ibid.);
however, the average fork length has changed very little,
indicating a fairly stable population. Age III and IV fish
dominate the catch (Williams and Potterville 1982).

2. Habitat enhancement efforts. Several Takes in the Glennallen
and PWS areas have in the past been stocked with grayling
(table 2). Some of these lakes in the Glennallen Area now
contain self-sustaining populations. No significant catches
of grayling have been reported from the PWS Area since the
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Table 1. Surveyed Lakes in the Clgnnal]en and PWS Areas That Had Grayling
Catches Greater Than Zero, 1977-82

Year

1977 1978 1979 1980 1981 1982
Arizonab x -~ ——— x ——— x
Bell --- ~——- -— X -—- -—-
Caribou x - - x 0 .
Clarence x - - - _——— ———
Connor -—- -——- X - x -
Dadnja -—- -~ -— ——- o x
Dick X - .—— - x _—
Elbow X - - X - -
Forgotten -—— -—- - - x _——-
Forty foot -—— X —— ——— _——— I
George x .- 0 -—- _—— ———
GCergie x -~ ——— ——— x —
Gillespie --- ~——- - ——— x x
Hanagita Middle -——— -——— X - - .———
Hunter - ~—- - x ——- ——-
Jack .- ——— ——— % - ———
Kay b X .—- - - -——- -
Little Echo x ~—— -—— _— _——— -
Little, Junction - - - .- x .-
Meiers x -——— - -—— .- ———
Mirro -——- .- - _—— x _——
Moose -——- X X —_— ——— x
Snowshoe -——- -— -——- X -— -
Spring Crk. Lakes -—- - ——— - x x
Spruce b x _—— ——— ——— —
Squirrel Crk. Gravel Pit --- - ——— - X ———
Three Mile --- X - --- X -
Thompso ——- - X _—— _—— -
Tolsona X X X X x X
Tom's --- ~--- --- X -—- ---
Two Mile ——— 0 - ——— x _—

Sources: Williams 1979; Williams and Potterville 1978, 1980-83.

x indicates graying caught.

--- indicates lake not sampled,

0 indicates lake sampled but no grayling caught.

a Eleven unnamed lakes in the area of Lake Louise were also sampled in 1982.
Nine of these lakes contained grayling; (Williams and Potterville 1983). This
list includes only lakes sampled from 1977 through 1982. Many other lakes sampled
prior to 1977 also contain populations of grayling. A more complete depiction of
grayling distribution in the Glennallen and PWS areas is found on the 1:250,000-
scale freshwater fish distribution maps that accompany this report.

b These lakes were stocked with grayling sometime prior to being sampled (see
table 2).
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Table 2. Glennallen and PWS Area Waters Stocked with Grayling, 1966-832

Water

Location

Year(s) Stocked

Arizona Lake
Bear Cub Lake
Caribou Lake
Dadnia Lake

Dick Lake

8.5 Mile Creek
Elbow Lake
Forgotten Lake
40-Foot Lake
George Lake
Grass Lake

Jack Lake
Junction Lake
Kenny Lake
Little Echo Lake
Little Junction Lake
Meiers Lake
Mirror Lake
Moose Creek
Moose Lake

Moose Lake
Muskrat Lake
Nita Lake
Pipeline Lake
Pippen Lake
Poplar Grove Creek
Quarry Lake

Ruth Lake
Sawmill Lake
Squirrel Creek Lake
Thompson Lake
Three Mile Lake
Tolsona Lake

22 Mile Lake

Two Mile Lake
Tonsina Pit

Lake Louise
Mentasta Lake
Lake Louise
Kenny Lake
Paxson
Valdez

Lake Louise
Lake Louise
Lake Louise
Lake Louise
Cordova
Slana

Lake Louise
Chitina
Cordova
Lake Louise
Paxson

Lake Louise
Glennallen
Chitina
Tolsona
Gakona
Sourdough
Cordova
Tonsina
Glennallen
Cordova
Chitina
Chitina
Tolsona
Valdez
Chitina
Tolsona
Cordova
Chitina
Tonsina

1968,72-74,77,83,84
1984
1968,76,77,84
1969
1966,68,69,83,84
1977
1976,77,83

1969,77
1983

1975-77
1983

1983,84

1966,68-70,72,74,76,77 ,81,83,84

1968
1968-70,73,74,77,83
1983
1976,83
1984
1983
1969,72
1968-70,72-75,84
1970
1968
1967,68,70,73
1967-69
1983,84
1968,69
1972
1969

1968-70,72,73,75-79,81,83,84

1974,78,81,83
1984

1968-70,72,73,75-79,81,83,84

1974-77
1984
1977

Source: ADF&G 1984b.

a Some 1984 data were available and are included in this table; however,

this is not a complete record for 1984.
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sportfishing postal survey program was instituted in 1977
(Mills 1983).

KNIK ARM DRAINAGE AND ANCHORAGE AREA

The boundaries of the Knik Arm Drainage Area and the Anchorage Area
(Sport Fish Postal Survey Areas K and L) are described in section I.E.
of the Sport Use and Economic Value narrative found elsewhere in this
volume.

A,

Distribution

Grayling are found in the upper Matanuska River drainage as far

west as Chickaloon River (ADF&G 1978, 1984a). They are also found

in several Matanuska Valley lakes, such as Harriet and Canoe lakes
in the Kepler-Bradley lake complex in Palmer, Seventeen Mile Lake
near Sutton, and Long Lake and Lower Bonnie Lake near mile 85 of
the Glenn Highway. Grayling populations in many of these Tlakes

were established or supplemented by stocking programs (Engel 1974,

Watsjold 1975, Watsjold 1976).

Grayling were also stocked in some lakes in the Anchorage Area

(Mirror Lake, 6-Mile Lake, Delong Lake, Jewel Lake) during this

time (Kubik and Riis 1976, Kubik and Chlupach 1975, Redick 1970).

A small harvest of grayling had been reported from Mirror Lake

annually until 1982, but it is unlikely that any of the other

stocked Takes still contain grayling.

Abundance

1. Summary of data. Several lakes stocked with grayling in the
Matanuska Valley and Anchorage were test-netted annually
until 1977. Population fluctuations, however, were related
to stocking densities and the survival of stocked fry and so
do not provide a measure of the size and viability of the
populations after stocking has ceased. Long Lake and Lower
Bonnie Lake, which contain wild populations of grayling, were
last test-netted in 1975. The catch per net hour in Lower
Bonnie was 0.36 per net hour for age I+ grayling and 0.04 per
net hour for age II+. The catch per net hour from Long Lake
was 0.14 grayling per net hour for ages I-V combined
(Watsjold 1976).

2. Habitat enhancement efforts. Grayling are stocked in several
lakes 1in the Matanuska Valley and in the Anchorage Area
(table 3). Some of these lakes in the Matanuska Valley now
contain self-sustaining populations.

EAST SIDE SUSITNA AND WEST SIDE COOK INLET-WEST SIDE SUSITNA RIVER
DRAINAGES

The boundaries of the East Side Susitna Area and the West Side Cook
Inlet-West Side Susitna River Drainage Areas (Sport Fish Postal Survey
Areas M and N) are described in section I.E. of the Sport Use and
Economic Value narrative found elsewhere in this volume.

A.

Distribution
Grayling are found in nearly all tributaries of the Susitna River,
especially the clearwater tributary systems, most notably Lake
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Table 3

Knik Arm Drainage and Anchorage Area Waters Stocked with Grayling,

1966-83°
Water Location Year(s) Stocked
Bodenburg Pond Butte 1969
Campbell Creek Anchorage 1968
Campbell Point Lake Kulis ANG Base 1967
Canoe Lake Matanuska 1976-78,81,83,84
Canyon Lake Ft. Richardson 1966
Connors Lake Anchorage 1970,72,73
Delong Lake Anchorage 1969
Gooding Lake Palmer 1968-70
Goose Lake Anchorage 1968
Harriet Lake Palmer 1969,70-78,81
Jewel Lake Anchorage 1969
Johnson Lake Matanuska 1984
Klaire Lake Matanuska 1969,70
Little Susitna River Houston 1969,77
Long Lake Chickaloon 1966,69,72,76,78
Long Lake Matanuska 1981,83,84
Lower Bonnie Lake Chickaloon 1969
Lower Meadow Creek Big Lake 1977
Meirs Lake PaTmer 1970,72-78,81,83,84
Mirror Lake Chugiak 1974-78
Reed Lake Wasilla 1969
Rocky Lake Big Lake 1969
6-Mile Lake Elmendorf AFB 1974
Sliver Lake Matanuska 1969,70
Twelve Mile Lake Willow 1968
Twin Island Lake Point Mackenzie 1969
Upper Bonnie Lake Chickaloon 1969
Upper Susitna Lake Willow 1968
Weiner Lake Chickaloon 1972
Wishbone Lake Jonesville 1984
Woman Lake Talkeetna 1970

Source: ADF&G 1984b.

a Some 1984 data were available and are included in this table; however,
this is not a complete record for 1984,
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Creek, Chunilna Creek (Clear Creek), Peters Creek, and the
Talachulitna River (ADF&G 1978). From May to October 1983, large
numbers of grayling were captured using electroshockers and nets
at miles 137 to 138 of the main stem Susitna, Lane Creek, Indian
River, Portage Creek, Whiskers Creek Slough, and mile 150.1 of the
mainstem Susitna (Sundet and Wenger 1984). In 1982, large numbers
of grayling were also taken at Jack Long Creek (ibid.).

Summer rearing of grayling in the main stem Susitna appears to be

lTimited to younger age class fish, which are apparently unable to

maintain territories in the more favorable habitat of the clear-
water tributaries (ibid.). Radio-tagging studies indicate that
grayling overwinter in the main stem Susitna River, with two
apparent areas of concentration, one being a 20-mi reach between

Deadman Creek and Kosina Creek and the other between river miles

153.0 and 156.0 in Devil Canyon (ADF& 1983a). It is also

believed that significant numbers of grayling overwinter in

Portage Creek, a Susitna River tributary characterized by many

deep (6 m) pools (Sundet and Wenger 1984). Many grayling also

overwinter in the deep pools 1in Deadman Creek (Sautner and

Stratton 1984).

Abundance

1. Summary of data. Little information is available concerning
grayling abundance in Areas M and N. Grayling populations in
several upper Susitna River streams, however, have been
studied; and population estimates for the lower reaches of
several streams and for nearly the entire length of Deadman
Creek have been produced (ADF&G 1983b, Sautner and Stratton
1984). A discussion of the methods used to produce these
estimates is given in section I.E. of this report. The
highest number of grayling per acre was found in Deadman
Creek, the lowest in Watana Creek (table 4).

2. Habitat enhancement efforts. With the exception of a 1970
stocking in Woman lLake, grayling have not been stocked in any
lakes of Areas M or N, nor have any extensive habitat
improvement efforts taken place.

KENAT PENINSULA AREA

The boundaries of the Kenai Peninsula Area (Sport Fish Postal Survey
Area P) are described in section I.E. of the Sport Use and Economic
Value narrative found elsewhere in this volume.

Ac

Distribution

Arctic grayling are not native to the Kenai Peninsula; however,
stocking efforts bequn by the USFWS at Crescent Lake in 1952 have
resulted in a few self-sustaining populations in streams of the
upper Kenai River drainage (ADF&G 1978, Nelson 1983). Sizable
populations of grayling are also present in Twin, Bench, South
Fuller, Grayling, and Paradise lakes (ADF&G 1978, Hammarstrom
1975, Engel 1968).
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Table 4. Arctic Grayling Population Estimates for the Lower Reaches of
Upper Susitna River Tributaries, 1982

Distancea Population 95% Confidence Grayling/

Tributary Surveyed Estimate Interval Acre
Oshetna Riverb 2.2 2,426 1,483-4,085 56
Goose Creek 1.2 949 509-1,943 90
Jay Creek” 3.5 1,592 903-3,071 101
Kosina Creekb 4.5 5,544 3,792-8,543 69
Watana CreekP 11.9 3,925  1,880-6,973 44
Deadman Creek®*d 0.3 734 394-1,502 273
Tsusena Creek® 0.4 1,000 743-1,530 -
Fog Creek® 2.5 176 115-369 —--

Source: ADF&G 1983b.
~--- means no data were available.
a Miles from the mouth of tributary.

b Sampling effectiveness was low in this tributary, and the resulting
population estimate is probably low.

¢ Recapture information indicates a significant amount of migration into
and out of Deadman Creek. For this reason, the 1982 population estimate is
probably high.

d The arctic grayling populations in lower (mile 3.7 to 4.6), middle (mile
10.6 to 11.6), and upper (mile 16.6 to 17.5) sections of Deadman Creek were
estimated by the original Schnabel method in 1984 to be 358 grayling/mile,
315 grayling/mile, and 858 grayling/mile, respectively. The 95% confidence
intervals for the estimates were 194 to 760, 187 to 572, and 550 to 1,417,
respectively (Sautner and Stratton 1984). The otal estimate of catchable
sized grayling for the 18.5 mi of Deadman Creek between mile 0.6 and the
outlet of Deadman Lake (mile 19.1) is 8,000 fish (ibid.).

e 1981 estimates.
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B. Abundance

1.

Summary of data. Few studies of grayling abundance on the

Kenai Peninsula have been conducted in the last 10 years.
The increased harvest of grayling at the confluence of the
Kenai and Russian rivers, however, may indicate that the
uppe; Kenai River grayling population is expanding (Nelson
1983).

In 1974, a mark-and-recapture study was carried out to
estimate the population size of grayling in Bench Lake,
located on a U.S. Forest Service trail 8 mi south of the
Granite Creek Campground. In 1967, 240 age I grayling were
transplanted from Crescent Lake to Bench Lake. The grayling
spawning population in Bench Lake in 1974 was estimated to be
1,931 fish (Hammarstrom 1975).

Habitat enhancement efforts. Grayling have been stocked in
several lakes on the Kenai Peninsula E%able 5); however, not
all stocking efforts resulted in self-sustaining populations.
Lakes containing self-sustaining populations of grayling are
remote, with access only by trail or float plane (ADF&G
1978). 1In 1973 through 1978, attempts were made to establish
harvestable populations in Iceberg, Bernice, Grewink, and
Hazel lakes, which are more readily accessible (Wallis and
Hammarstrom 1979; Logan, pers. comm,). None of these
stocking or transplant efforts, however, have resulted in
self-sustaining populations (ibid.). Grayling from Crescent
Lake have also been transplanted to Seldovia Lake, near
Seldovia (Hammarstrom 1978, Hammarstrom and Wallis 1981).

Table 5. Kenai Peninsula Area Waters stocked with Grayling, 1966-832

Water Location Year(s) Stocked
Bernice Lake Soldotna 1976
Clear Lake Halibut Cove 1973
Iceberg Lake Skilak lake 1970
South Fuller Lake Skilak Lake 1967

Source: ADF&G 1984b; Logan, pers. comm.

a This table does not include transplants of grayling from one lake to

another.
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Burbot Distribution and Abundance

REGIONWIDE INFORMATION

The distribution and abundance of burbot will be discussed according to
ADF&G, Division of Sport Fish postal survey areas (map 1) in this
report. Sport harvest information is presented in the Sport Use and
Economic Value narrative of this volume.

A.

Regional Distribution

Burbot 1in the Southcentral Region inhabit waters ranging from
shallow, eutrophic lakes to cold, deep, oligotrophic lakes and
interconnecting waterways (ADF&G 1978). Burbot occur in many
lakes and some rivers of the Copper River-Upper Susitna area
(ADF&G 1977a). The main stem Susitna River and some of its
tributaries support burbot, as do some lakes in the Matanuska and
Susitna valleys (ADF&G 1978).

Burbot are not widely distributed in the Cook Inlet area (ADF&G
1977b). In the Prince William Sound (PWS) area, burbot are
present in McKinley Lake (ADF&G 1978).

Areas Used Seasonally and for Life Functions

A series of freshwater fish distribution maps at 1:250,000 scale
have been produced for this report. The categories of mapped
information are as follows:

° General distribution

° Documented presence in stream or lake

° Documented spawning areas

° Undocumented areas

Factors Affecting Distribution

Physical factors such as salinity and temperature influence the
distribution of burbot. (For detailed information, see the burbot
Life History and Habitat Requirements narrative in volume 1.)
Movements Between Areas

During most of their life history, burbot are rather sedentary;
however, there appear to be definite movements toward spawning
areas. Burbot move to spawning areas individually, rather than in
schools, and they may move to a feeding area after spawning
(Morrow 1980).

Monitoring radio-tagged burbot over the winters of 1981-1982 and
1982-1983 disclosed that burbot concentrate in specific areas and
migrate little during the winter in the Susitna River (ADF&G
1983c). Since burbot are winter spawners and winter monitoring
data have shown that burbot utilize the main stem Susitna River
more than was formerly believed during the assumed spawning
period, burbot may spawn in the main stem as well as in
tributaries and sloughs.

Monitoring of radio-tagged burbot throughout the winter has shown
that the prespawning migration apparently begins in mid September
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and lasts to mid January (ibid.). Burbot movements that may be
attributed to postspawning behavior begin in early February and
last until mid March. A slight postspawning movement downriver
was observed. The high catches of incidental burbot in areas
where radio-tagged fish were overwintering also suggests that
burbot concentrate in specific areas to overwinter (ibid.).
Population Size Estimation

Populations of burbot have not been well studied in Alaska, and
except for a few isolated cases population size has not been
estimated.

Regional Abundance

Only limited information on burbot is available, most of which
applies to specific lakes or rivers. This information will be
included in the following management area sections.

GLENNALLEN AND PRINCE WILLIAM SOUND AREAS

The boundaries of the Glennallen and PWS areas (Sport Fish Postal
Survey Areas I and J) are described in section I.E. of the Sport Use of
and Economic Value narrative in this volume.

A.

Distribution

Populations of burbot occur throughout the Glennallen Area. The
large lakes in the area, Tazlina Lake, Klutina Lake, Lake Louise,
Susitna lake, and Crosswind (Charley) Lake, all contain burbot
(Mil1s 1979-1983, ADF&G 1978). Many of the smaller lakes in the
area from Lake Louise south to Tazlina Lake and east to the Copper
River also support burbot (Mills 1979-1983, ADF&G 1978). Farther
north, burbot are present in Paxson Lake and the Tangle Lakes area
(Mil1s 1979-1983, ADF&G 1978).

Burbot are less abundant in the PWS Area. A population is present
in McKinley Lake, near Cordova (ADF&G 1978).

Abundance

Few abundance estimates for populations of burbot in the
Glennallen-PWS areas are available. Lakes in the Glennallen area
have occasionally been test netted to determine relative indices
of abundance of burbot (Williams 1979; Williams and Potterville
1978, 1980-1983). Experience has shown, however, that test nets
do not catch burbot at the same rate as other fishes in relation
to their actual abundance (Williams, pers. comm.).

KNIK ARM DRAINAGE AREA AND ANCHORAGE AREA

The boundaries of the Knik Arm Drainage and Anchorage areas (Sport Fish
Postal Survey Areas K and L) are described in section I.E. of the Sport
Use and Economic Value narrative found elsewhere in this volume.

A.

Distribution

Burbot have not been reported in the Anchorage Area; however, they
are believed to be present in some sections of the Knik River and
its tributaries (Mills 1979-1983). Burbot have been found in Red
Shirt Lake in the Nancy Lake State Recreation Area (ADF&G 1978),
and sport harvest information indicates that they are also present
in the Little Susitna River (Mills 1979-1983).
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B. Abundance
No abundance estimates for populations of burbot in the Knik Arm
Drainage-Anchorage areas are available.

EAST SIDE SUSITNA AREA AND WEST SIDE COOK INLET-WEST SIDE SUSITNA RIVER

DRAINAGE AREA

The boundaries of the East Side Susitna Area and the West Side Cook

Inlet-West Side Susitna River Drainage Area (Sport Fish Postal Survey

Areas M and N) are described in section I.E. of the Sport Use and

Economic Value narrative in this volume.

A. Distribution
Many rivers in the Susitna area support populations of burbot.
The main stem Susitna River and its larger tributaries, the
Yentna, Chulitna, Talkeetna, and Swentna rivers, contain large
populations of burbot (ADF&G 1978). Sport harvest information
shows that some of the smaller Susitna tributaries, such as
Sunshine, Montana, Sheep, and Alexander creeks, also contain
burbot (Mills 1979-1983).

B. Abundance
Sites along the Susitna River have been sampled by trotline to
determine relative indices of abundance. In 1982, seven sites
along the main stem upper Susitna River were sampled, yielding
catches that ranged from 0.6 to 3.5 fish/trotline day, with a mean
of 0.7 (ADF&G 1983a). In 1981, eight tributaries of the upper
Susitna were sampled near the confluence with the main river. The
tributaries were Fog, Tsusena, Deadman, Watana, Kosina, Jay,
Goose, and Oshetna, and burbot were collected at all locations.
The catches by tributary ranged from 0.17 to 1.14 fish/trotline
day, with Jay, Watana, and Goose creeks yielding the highest
catches (ADF&G 198la).
In the lower Susitna River, burbot abundance is probably greatest
in main stem areas, and catches are usually smaller at tributary
mouths above the confluence (ADF&G 1983b). In 1981, burbot were
sampled at various sites in the lower Susitna, with the mouth of
the Deshka River and the mouth of Alexander Creek yielding
relatively high catch rates (ADF&G 1981b).

KENAT PENINSULA AREA

The boundaries of the Kenai Peninsula Area (Sport Fish Postal Survey

Area P) are described in section I.E. of the Sport Use and Economic

Value narrative in this volume.

A. Distribution
Burbot are not widely distributed on the Kenai Peninsula. A
population is present in Juneau Lake, where it was probably
introduced (ADF&G 1978). Mills (1979-1983) reports the presence
of burbot in Trail Creek; however, these fish were probably
misidentified (Logan, pers. conm.).

B. Abundance
No abundance estimates for burbot populations on the Kenai
Peninsula are available.
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Lake Trout Distribution and Abundance

REGIONWIDE INFORMATION

The distribution and abundance of Tlake trout will be discussed by
ADF&G, Division of Sport Fish postal survey areas (map 1) in this
report. Sport harvest information is presented in the Sport Use and
Economic Value narrative of this volume.

A.

Regional Distribution

Lake trout are typically found in cold, deep, oligotrophic lakes
and rivers throughout the Kenai, Susitna, and Copper river
drainages (ADF&G 1978, Mills 1979-1983). Their habitat includes
both glacial and clearwater systems (ADF&G 1977). In the upper
Copper and Susitna river areas, lake trout are widely distributed
and inhabit many lakes and interconnecting waterways (ADF&G 1978).
On the Kenai Peninsula, lake trout are limited to deep lakes near
the Kenai Mountains (ibid.).

Areas Used Seasonally and for Life Functions

A series of freshwater fish distribution maps at 1:250,000 scale
have been produced for this report. The categories of mapped
information are as follows:

° General distribution

Documented presence in stream or lake

Documented spawning areas

Undocumented areas

Factors Affecting Distribution

Physical factors such as salinity, temperature, and lake depth
influence the distribution of lake trout. (For detailed
information, see the Lake Trout Life History and Habitat
Requirements narrative.)

Movements Between Areas

Lake trout populations do not migrate in definite directions, but
tagged individuals have shown extensive wandering (Rawson 1961).
The extent of their movements is limited by the size of the body
of water; however, small fish move shorter distances than larger
fish (Morrow 1980). Lake trout move primarily in response to
changing water temperature. In the fall, most of the larger fish
move into shallow water to spawn. After spawning, lake trout
disperse throughout the lake for the winter months ?Rawson 1961).
By spring, the fish are widespread, and as the water warms to
above 10°C, they move back into deeper, cooler water and
congregate below the thermocline during summer (ibid.). Rawson
(1961) presents evidence for homing of the fish to the same
spawning grounds in the fall.

Population Size Estimation

Populations of lake trout have not been well studied in Alaska,
and except for a few isolated cases population size has not been
estimated.
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Regional Abundance

Only limited information on lake trout is available, most of which
applies to specific lakes. This information will be included in
the following management area sections.

GLENNALLEN AND PRINCE WILLIAM SOUND AREAS

The boundaries of the Glennallen and Prince William Sound (PWS) areas
(Sport Fish Postal Survey Areas I and J) are described in section I.E.
of the Sport Use and Economic Value narrative found elsewhere in this
volume.

A.

Distribution

Populations of lake trout occur throughout the Glennallen area.
The large lakes in this area (Tazlina Lake, Klutina Lake, Lake
Louise, Susitna Lake, and Crosswind [Charley] Lake) all contain
Take trout (Mills 1979-1983). Many of the smaller lakes in the
area from Lake Louise south to Tazlina Lake and east to the Copper
River also support lake trout (ibid.). Farther north, lake trout
are present in Paxson Lake, Summit Lake, and many smaller lakes in
the area (ibid.). Lake trout are found in the Tangle Lakes and
surrounding waters along the Denali Highway, portions of which are
just outside the Glennallen Area in Sport Fish Postal Survey
Area U. Lake trout have also been reported in the Gulkana and
Copper rivers (ibid.).

The only known population of Take trout in the PWS area is present
in Lake Tokun, a clearwater lake on the east side of the Copper
River Delta (ADF&G 1978). The origin of this population is
unknown.

Abundance

Few abundance estimates for populations of lake trout in the
Glennallen and PWS areas are available. Paxson Lake and Lake
Louise-Susitna Lake are popular sport fisheries, but aside from
limited tagging studies conducted in Lake Louise-Susitna Lake by
the ADF&G, Division of Sport Fish, in the late 1960's, only
harvest data have been collected.

Lakes in the Glennallen area have occasionally been test-netted to
determine relative indexes of abundance of lake trout (Williams
1979, Williams and Potterville 1980-1983). The lakes were not
sampled annually, but in 1979 Hanagita Middle Lake yielded .62
lake trout/net hour, and the 1980 sampling at Bell Lake resulted
in a catch of .48 lake trout/net hour (ibid.). Other 1lakes
sampled from 1979 through 1982 that yielded lower catch rates than
Hanagita, Middle, and Bell lakes were Jack, Little Lake Louise,
Octopus, and Roberta Tlakes.

KNIK ARM DRAINAGE AND ANCHORAGE AREAS

The boundaries of the Knik Arm Drainage and Anchorage areas (Sport Fish
Postal Survey Areas K and L) are described in section I.E.1. of the
Sport Use and Economic Value of Freshwater Fish in this volume.

A.

Lake trout have not been reported in the Anchorage area; however,
they occur in several systems of the Knik Arm Drainage area. Big
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IV.

Lake supports a lake trout population (Mills 1979-1983). Lake
trout are also found in the Nancy Lake State Recreation Area,
including Nancy Lake (ibid.) and Red Shirt Lake (ADF&G 1978).
Mills' study (1979-1983) reported lake trout in the Little Susitna
River.

Abundance

No abundance estimates for populations of lake trout in the Knik
Arm Drainage-Anchorage areas are available.

EAST SIDE SUSITNA AND WEST SIDE COOK INLET-WEST SIDE SUSITNA RIVER
DRAINAGES

The boundaries of the East Side Susitna and the West Side Cook
Inlet-West Side Susitna River drainages (Sport Fish Postal Survey Areas
M and N) are described in section I.E. of the Sport Use and Economic
Value narrative found elsewhere in this volume.

A.

Distribution

Lake trout are present in a few of the large, deep lakes in the
area, such as Byers, Shell, Chelatna, and Swan lakes (ADF&G 1978),
near the Alaska and Talkeetna mountain ranges. Beluga and
Chakachamna lakes, large lakes on the west side of Cook Inlet,
also contain lake trout populations (Mills 1979-1983). Several
lakes in the Broad Pass area, including Summit Lake (ibid.), and
Wonder Lake in Denali National Park (ADF&G 1978) support lake
trout. Lake trout also occur in Sally Lake, a clear, oligotrophic
tundra lake, which drains into Watana Creek (ADF&G 1983), and in
Deadman Lake (Sautner and Stratton 1984).

Abundance

The lake trout population of Sally Lake was sampled by hook and
line, hoop nets, and gill nets in an attempt to estimate the
population size (ADF&G 1983). The captured lake trout were
tagged, but too few fish were recaptured to provide a population
estimate.

The lake trout in Deadman Lake were sampled by hook and Tine
(Sautner and Stratton 1984). Limited otolith age-length data
suggest that the population is very small and comprised of very
old fish. The capture of no juvenile lake trout and only one fish
under age 15 suggests that mortality is high during the younger
age classes and levels off in the older age classes.

KENAT PENINSULA

The boundaries of the Kenai Peninsula Area (Sport Fish Postal Survey
Area P) are described in section I.E. of the Sport Use and Economic
Value narrative found elsewhere in this volume.

A.

Distribution.

Lake trout are found in the Tlarge, deep lakes of the Kenai
Peninsula, including Kenai, Tustumena, and Skilak lakes (ADF&G
1978). Smaller, deep lakes, such as Hidden and Trail lakes, also
contain lake trout populations (ibid.). Lake trout occur in
Juneau, Swan, and Trout lakes; however, these populations were
probably introduced, as these lakes 1lie above barriers to other
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Kenai River drainage populations (ibid.). Lake trout have been
reported in the Kenai and Kasilof rivers (Mills 1979-1983).
In 1969 and 1970, lake trout were introduced into Upper Summit
Lake after studies suggested favorable conditions for establishing
a self-sustaining population (Engel 1971). Upper Summit Lake is a
cold, oligotrophic lake with an abundant population of small Dolly
Varden for forage. In 1969, 204 lake trout were transplanted from
Skilak Lake, where fish growth is slow because of its low
productivity. Only 12 1lake trout were transplanted in 1970
(ibid.). No further information is available on the success of
the introduced lake trout population in Upper Summit Lake.

B. Abundance
No abundance estimates for lake trout populations on the Kenai
Peninsula are available.
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Rainbow Trout/Steelhead Trout Distribution and Abundance

REGIONWIDE INFORMATION

In this report, distribution and abundance information will be

presented by Division of Sport Fish postal survey areas, shown on

map 1. Information on the level of rainbow-steelhead sport harvest is

contained in the Sport Use and Economic Value narrative found elsewhere

in this volume.

A. Regional Distribution
Native rainbow trout are found in most drainages of the northern
and western Kenai Peninsula from the Anchor River north to the
Chickaloon River (ADF&G 1978). Large populations are found in the
Kenai River and its tributaries and in the Swanson and Moose
rivers on the northern Kenai Peninsula (ibid.). They are found in
the lower Susitna River drainage and, to a lesser extent, in the
Matanuska drainage and some of the larger rivers flowing into
northwestern Cook Inlet. Large rainbow populations are found in
clearwater tributaries to the Susitna, Yentna, Talkeetna, and
Skwentna rivers (ibid.). Rainbows are also found in some clear-
water tributaries of the Copper River, most importantly the
Gulkana River (ibid.). In addition to native fish, several lakes
in Southcentral Alaska are stocked with rainbow trout on a
put-and-take basis.
Steelhead trout are found in several Kenai Peninsula streams
between Homer and the Kasilof River, with the largest of these
runs in Deep Creek and Anchor River (ibid.). They are also found
in the Copper River drainage, notably the Gulkana River (ibid.).

B. Areas Used Seasonally and for Life Functions
A series of freshwater fish distribution maps at 1:250,000 scale
and a series of anadromous fish maps at the same scale have been
produced and are available at ADF&G offices. The categories of
mapped information on the freshwater fish maps are as follows:
° General distribution

Documented presence in stream or lake

Documented spawning areas

Undocumented areas

Stocked lakes and streams

The categories of mapped information on the anadromous fish maps

are as follows:

o

o
o
o

o

Documented presence in stream or lake

Anadromous watershed areas

Unsurveyed watershed areas

Not present in watershed

C. Factors Affecting Distribution
Water quality parameters, such as dissolved oxygen levels and
temperature, and physical characteristics of streams and lakes,
such as depth, velocity, and substrate type, all influence rainbow

o
o
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trout/steelhead distribution. Details of habitat requirements for
rainbow trout/steelhead can be found in the rainbow trout/steel-
head Life History in volume 1 of this publication.

Movements Between Areas

Rainbow trout and steelhead populations follow several different
life history patterns. Some rainbow trout remain in streams for
their entire life. Juveniles of other rainbow trout populations
move into lakes after a year or more. Rainbows, however, do not
spawn in Tlakes. Most lake-dwelling rainbow trout return to
streams to spawn in the spring (Morrow 1980) and usually move back
to the lake three to six weeks after leaving it (ibid.). Rainbow
in some populations, however, move into streams in the fall,
remain in them all winter, and do not return to the lakes until
after spawning in the spring (Russell 1977).

Rainbow trout occasionally enter salt water. Rainbows tagged in
Noaukta Slough between the Chakachatna and McArthur rivers on the
west side of Cook Inlet have been caught by commercial set net
fishermen in salt water and by sport fishermen in the Chuitna
River, which is accessible only from Noaukta Slough via salt water
(Hepler and Delaney, pers. comm.).

Stream-dwelling rainbow trout in the Susitna River overwinter in
sloughs and side channels (ADF&G 1983a). After breakup (May to
late June) the rainbow move upstream to clearwater tributaries to
spawn (ADF&G 1983a, Sundet and Wenger 1984). Preferred summer
habitat for Susitna River rainbows are the clearwater tributaries
and sloughs upstream from their confluence with the Susitna
(ibid.). Beginning in October, rainbow move out of tributary
mouths and into suitable overwintering habitat in the main stem of
the Susitna (ibid.). Main stem reaches influenced by tributaries
may be important overwintering areas (ADF&G 1983b). Results of
limited radio telemetry and tag-recapture studies on rainbow trout
in the Susitna River indicate that rainbow trout overwinter in
relatively short reaches of the main stem Susitna and that their
movements are restricted during the winter months (ibid.).

Data indicate that rainbow trout juveniles in the Susitna River
rear primarily in the upper reaches of tributaries and move little
(Sundet and Wenger 1984).

Steelhead juveniles remain in the stream for generally one to four
years (usually two) (Morrow 1980) and then move downstream in the
spring and summer to marine waters. Steelhead are found through-
out most of the North Pacific Ocean, north of 42° north latitude.
Seasonal shifts in distribution of ocean steelhead are associated
with changes in water temperature. Ocean steelhead generally move
north and west in late winter and early spring and shift to a
southeasterly movement in late summer, fall, and early winter
(Sutherland 1973).

A1l steelhead spawn in the spring; their return migration to the
streams, however, may take place in spring, summer, or fall (Jones
1978). Spring-run steelhead are nearly ripe when they enter the
stream from late February to mid June, and they spawn that same

175



I1.

spring, spending about a month in fresh water (Jones 1975).
Summer-run steelhead enter the stream in June and July and do not
spawn until the following spring (Jones 1978). Fall-run steelhead
return from mid September to November and also do not spawn until
spring. Steelhead stocks in all streams on the Kenai Peninsula
are similar to fall-run fish. Adults enter the streams from late
summer through fall and spawn the following spring (Wallis and
Ballard 1983). Steelhead in the Copper River drainage are fall-
run fish (Burger et al. 1983). Copper River radio-tagging studies
indicate that Copper River steelhead overwinter and spawn in the
Gulkana and Tazlina river systems the following spring (ibid.).
Further studies may document use of other Copper River tributaries
for overwintering and spawning (ibid.). Copper River steelhead
overwinter in the lower reaches of the Gulkana and Tazlina rivers
and move upstream to spawn in May. Limited information from
%agged) fish indicates that outmigration takes place in June
ibid.).
E. Population Size Estimation
Managed lakes containing stocked populations of rainbow trout are
frequently surveyed using gill nets. The catch rates (number of
fish per net hour) from these surveys can be used as relative
measures of population size in each lake over time but are not
used to generate population estimates. These surveys are usually
conducted to evaluate the success of rainbow trout stocking
programs, and fluctuations in catch per net hour are generally
related to variations in the stocking program rather than to
natural fluctuations of the population. Tagging studies done by
the ADF&G Susitna Hydro Aquatic Studies group in 1984 resulted in
a population estimate for rainbow trout in Fourth of July Creek,
tributary to the Susitna River (Sundet and Wenger 1984). Rainbow
trout at Skilak Lake (Kenai River drainage) have also been tagged
(Hammarstrom and Wallis 1981), but too few fish were collected to
produce a statistically valid population estimate. Steelhead
tagging studies have been conducted on the Anchor River (Wallis
and Hammarstrom 1979, Wallis and Ballard 1981), and in 1978 and
1980 these studies resulted in estimates of the Anchor River
steelhead run size. These estimates will be discussed in further
detail in the following Kenai Area narrative.
F. Regional Abundance

Only a small amount of information on rainbow trout abundance is
available. Information that has been collected applies only to
specific lakes and streams. As a result, abundance cannot be
appropriately addressed at the regional Tlevel. Available abun-
dance information is included in the management area discussions
that follow.

GLENNALLEN AND PRINCE WILLIAM SOUND AREAS

The Glennallen Area and the Prince William Sound (PWS) Area (Sport Fish
Postal Survey Areas I and J) are described in section I.E. of the Sport
Use and Economic Value narrative found elsewhere in this volume.
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Distribution

Natural populations of rainbow trout in the Glennallen Area are

found in a number of clearwater tributaries of the Copper River,

most notably the Gulkana River. Rainbow trout have also been
stocked in several Glennallen Area lakes (table 1). Upper,

Middle, and Lower Tebay Lakes (68 mi east of Valdez) contain good

populations of small rainbow trout that are believed to be the

result of stocking programs in the 1950's (Williams and Morgan

1974, Williams 1975).

Steelhead are present in several tributaries of the Copper River

drainage. The Gulkana River contains the largest overwintering

and spawning population of steelhead in this area (ADF&G 1978).

Steelhead trout in the middle fork of the Gulkana River may be the

northernmost natural steelhead population in Alaska (Williams,

pers, comm.). A cooperative study on the migration habitats of
steelhead in the Gulkana River conducted by the BLM, the USFWS,
and the ADF&G was initiated in 1982 (ibid.). Migration timing
into the Tazlina and Gulkana rivers and spawning areas in the
Gulkana River have been located. These fish spawn in the upper
middle fork below Dickey Lake (ADF&G 1978), in the main stream of
the Gulkana, and in Hungry Hollow (Burger et al. 1983). Steelhead
also overwinter and spawn in the Tazlina River system. Tazlina
steelhead have been documented spawning in the lower main stem of
the Tazlina River and in 8-Mile Creek, Durham Creek, and Kaina

Creek (ibid.). Steelhead also spawn in the Hanagita River and

Lake system (ADF&G 1978).

In the PWS Area, rainbow trout are generally present only in a few

lakes (table 1) that are stocked by the ADF&G (ibid.). Steelhead

are found in the Tower reaches of the Copper River during the fall
and spring as they migrate to and from their more northern
spawning areas (ibid.).

Abundance

1. Summary of data. Managed lakes in the Glennallen Area and
the PWS Area are frequently test-netted. Fluctuations in the
populations, however, are usually the result of changes in
the stocking program rather than natural population
fluctuations.

No information on the abundance of steelhead in the Copper
River system could be found in the available literature.

2. Habitat enhancement efforts. Several lakes in the Glennallen
Area and the PWS Area are regularly stocked with rainbow
trout (table 1). Generally, naturally reproducing popula-
tions have not been established (ADF&G 1978). Until 1971,
several lakes that contained char (Salvelinus malma),
cutthroat trout (S. Clarki), and arctic grayTing (Thymallus
arcticus) were periodically stocked with rainbow trout.
Test-netting, however, revealed that stocking rainbow trout
in these lakes was not successful, and the practice was
discontinued (Williams and Morgan 1974). Occasionally, lakes
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Table 1. Prince William Sound and Glennallen Area Waters Stocked with

Rainbow Trout, 1966-83

Water Body Location Year(s) stocked

Beaver Lake Cordova 1967,69

Blueberry Lake Thompson Pass 1966,68,70,72,74,76,80

Buffalo Lake Lake Louise 1971,72,74,75,81,83

Cabin Lake Cordova 1967,69,71,79,81,83

Caribou Lake Lake Louise 1966

Cordova City Res. #1 Cordova 1966,67

Cordova City Res. #2 Cordova 1966,67

Crater Lake Cordova 1968,73,77

Crater Lake Lake Louise 1966-69,72,77,81

Crescent Lake Paxson 1966

David Lake Glennallen 1983

Dick Lake Paxson 1966

Elbow Lake Lake Louise 1969

Elsner Lake Cordova 1973

14 Mile Lake Paxson 1966

Gergie Lake Lake Louise 1966,68

Hallie Lake Paxson 1971,83

Harvey Lake Lake Louise 1971

Island Lake Cordova 1968,71

Katherine Lake Glennallen 1983

Kettle Lake Slana 1982

Lindy Lake Lake Louise 1969

Lower Beaver Lake Cordova 1971

Mary Lou Lake Glennallen 1983

Middle Lake Cordova 1967,68,71

Middleton Island Lake Middleton Island 1968,69,71,76

Mirror Lake Lake Louise 1966,68,80,82

Moore Lake Paxson 1966,69,72

Moose Lake Tolsona 1980

North Jans Lake Lake Louise 1971,77,80

01d Road Lake Lake Louise 1980

One Mile Lake Chitina 1967,69,71,72

Round Lake Lake Louise 1977,80

Sculpin Lake Chitina 1968,69,71-73,75,77

Scout Lake Cordova 1968

Squirrel Creek Tolsona 1980

Squirrel Creek Lake Tolsona 1982

Strelna lake Chitina 1969,71,72

Tex Smith Lake Lake Louise 1968,72,73,76,79,81

Thompson Lake Thompson Pass 1966,68,70,72
(continued)
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Table 1 (continued).

Water Body Location Year(s) stocked

Three Mile Lake Chitina 1967,69,71,72,74,76,79,82
Tiny Lake Lake Louise 1977,81

Tolsona Lake Tolsona 1982,83

22 Mile Lake Cordova 1968

Two Mile Lake Chitina 1967,69,71,72,74,76,79
Van Lake Chitina 1971,72,73,77,82
Worthington Lake Thompson Pass 1966,68,70,72,74,76,80,83

Source: ADF&G 1984,

to be stocked are first treated with Rotenone to remove
possible competitors such as whitefish (coregoninae) and
longnose suckers (Catostomus catostomus) (Williams and
Potterville 1982).
No reference to any steelhead habitat enhancement efforts in
the Glennallen Area or the PWS Area was found in the
available literature,

ITI. KNIK ARM DRAINAGE AREA AND ANCHORAGE AREA
The Knik Arm Drainage Area and the Anchorage Area (Sport Fish Postal
Survey Areas K and L) are described in section I.E. of the Sport Use
and Economic Value narrative found elsewhere in this volume.
A. Distribution
In the Knik Arm Drainage Area, rainbow trout are found in the
Matanuska River drainage and in lakes and streams in the Little
Susitna Rjver drainage (ADF&G 1978). In addition to native
populations, hatchery-reared rainbow trout are stocked in many
lakes around Palmer and Wasilla, such as those in the Kepler Lakes
area and in the Nancy Lake Recreation Area (table 2). Rainbow
trout are also stocked annually in numerous Anchorage Area lakes
(table 3).
There are no steelhead trout populations in the Knik Arm Drainage
Area or the Anchorage Area.
B.  Abundance
I. Summary of data. Stocked lakes in the Anchorage Area and the
Knik Arm Drainage Area are test-netted annually to monitor
the growth and survival of stocked fish (Hepler and Kubik
1982). The number of rainbow trout in these lakes from year
to year is determined by the stocking program. No reference
to any other rainbow trout population estimates in the
Anchorage Area or the Knik Arm Drainage Area was found in the
available literature.
2. Habitat enhancement efforts. Rainbow trout are stocked in
several Knik Arm Drainage and Anchorage area lakes (tables 2
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and 3). The present stocking program relies upon planting
catchable-size rainbow trout; however, in 1982 an experimen-
tal plant using rainbow trout fingerlings was tried in 6-Mile
Lake on Elmendorf AFB (Delaney and Hepler 1983). Additional
plants of fingerlings are anticipated in lakes having a good
potential for overwintering fish (ibid.). Lakes such as
Triangle, Gwen, and Hillberg (Kubik and Wadman 1978) that are
small and shallow, with 1ittle or no water flow, frequently
have winter dissolved oxygen levels too low to overwinter
fish and so will not be included in this program. The goal
of the fingerling stocking program will be to reduce the
amount of catchable-size rainbows needed for lake stocking
each year and to establish multiyear-class populations in the
lakes (Delaney and Hepler 1983).

Most stocked rainbow trout in the Anchorage Area and the Knik
Arm Drainage Area are released into lakes; however,
catchablesize rainbow trout were released into Campbell Creek
in 1983 (ibid.).

EAST SIDE SUSITNA AREA AND WEST SIDE COOK INLET-WEST SIDE SUSITNA RIVER
DRAINAGE AREA

The boundaries of the East Side Susitna Area and the West Side Cook
InTet-West Side Susitna River Drainage Area (Sport Fish Postal Survey
Areas M and N) are described in section I.E. of the Sport Use and
Economic Value narrative found elsewhere in this volume.

A.

Distribution
Native rainbow trout are distributed throughout much of the lower
Susitna River drainage and in some of the larger rivers flowing
directly into northwestern Cook Inlet, such as the Chuit,
Theodore, and Lewis rivers (ADF&G 1978). The Tlargest rainbow
trout populations can be found in clearwater tributaries to the
Susitna, Yentna, Talkeetna, and Skwentna rivers, such as the
Talachulitna River, Alexander Creek, Deshka River, Lake Creek, and
Anderson Creek (ADF&G 1978, ADF&G 1981). Portage Creek, a clear-
water tributary of the Susitna River, supports the northernmost
natural population of rainbow trout in the Susitna drainage (ADF&G
1981). Rainbow trout have been found in High Lake and Little High
Lake which drain into Devil Creek, a Susitna River tributary, and
are northeast of Portage Creek. These populations, however, are
suspected to be the result of an unauthorized stocking effort
(Sautner and Stratton 1984). Current data indicates that rainbow
trout in the Susitna River between the Chulitna River confluence
and Devil Canyon use three primary tributaries for spawning:
Whiskers, Lane, and Fourth of July creeks (Sundet and Wenger
1984). Overwintering areas for rainbow trout in the lower Susitna
include mainstem areas below Fourth of July, Lane, and Gash creeks
(ADF&G 1983b). Rainbow trout may also overwinter in larger
Susitna River tributaries such as the Talkeetna River (ibid.).
No steelhead trout populations are found in areas M or N.
Abundance
1.  Summary of data. Very 1little abundance information for
rainbow trout in areas M or N could be found in the available
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Table 2. Knik Arm Dnginage and East Side Susitna Area Waters Stocked with
Rainbow Trout, 1966-83

Water Body Location Year(s) stocked
Big No Luck Lake Willow 1975,78,80,82,83
Canoe Lake Matanuska 1969-75,84
Christiansen Lake Talkeetna 1974,75
Crystal Lake Palmer 1982,83
Echo Lake Matanuska 1966,68,77,78
Falk Lake Butte 1966
Finger Lake Palmer 1966,68,69,83
Florence Lake Willow 1969,72,74,77,79,81,83
Gooding Lake Palmer 1966
Hercules Lake Goose Bay 1966,67,69,71-78
Irene Lake Matanuska 1966,68-71,73,75,76,79-81,83,84
Johnson Lake Matanuska 1970-73,75-83
Juncton Lake Matanuska 1980,81,83
Kalombough Lake Palmer 1982
Kepler-Bradly Lake Matanuska 1966,68-72,74-76,78-80,81,83,84
Knik Lake Knik 1971,73-81,83
Little No Luck Lake Willow 1975,78,89,82,83
Long Lake Matanuska 1966,68,73,75-77,80
Lower Bonnie Lake Chickaloon 1966,68,70,71,73
Marion Lake Big Lake 1974-76,78,80,83
Matanuska Lake Matanuska 1972-76,78-81,83
Meirs Lake Palmer 1966,84
Memory Lake Wasilla 1966,74
Milo Lake #1 Willow 1971,72
Ravine Lake Chickaloon 1966,78,70-73,75,76,78,80-83
Reed Lake Wasilla 1970-72,74,77,79,81-83
Rockly Lake Big Lake 1971-75
Seymour Lake Big Lake 1973-75,77-81,83
Shallow Lake Chickaloon 1980
Slipper Lake Palmer 1982,83
Sliver Lake Matanuska 1980-82
South Rolly Lake Willow 1971,72,83
Tigger Lake Talkeetna 1974,79,81-83
Turning Point Lake Willow 1973
Twin Island Lake Point Mackenzie 1966
Victor Lake Matanuska 1968,69
Walby lake Palmer 1981,83
Weiner Lake Chickaloon 1966,69,71,79,81,83
Wishbone Lake Jonesville 1972,74,76,79,83
X Lake Talkeetna 1980,83
Y Lake Talkeetna 1980,83

Source: ADF&G 1984.

a Some 1984 data were available and are included in this table; however, this

is not a complete record for 1984.
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Table 3. Anchorage Area Waters Stocked with Rainbow Trout, 1966-83

Water Body Location Year(s) stocked
Beach Lake Birchwood 1973-84
Campbell Creek Anchorage 1983-84
Campbell Point Lake Kulis ANG Base 1967,69,72-84
Cheny Pond Nunaka Valley 1982-84
Chester Creek Anchorage 1971-73
Clunie Lake Ft. Richardson 1971-84
Delong Lake Anchorage 1966,67,69,71-75,81-84

Derby Pond
Dishno Lake

Fire Island Lake
Fish Lake

Goose Lake

Green Lake

Gwen Lake
Hillberg Lake
Hideaway Lake
Jewel Lake
Little Lake
Lower Fire lake
Mirror Lake

01d Elmendorf Pond
Otter Lake

Sand Lake

6-Mile Lake

Six Mile Lake
Spring Lake
Sundi Lake

Taku Campbell Lake
Thompson Lake
Triangle Lake

Ft. Richardson
Ft. Richardson
Fire Island
Elmendorf AFB
Anchorage
Elmendorf AFB
Ft. Richardson
Elmendorf AFB
Potter
Anchorage

Fire Island
Fire Lake
Chugiak
Elmendorf AFB
Ft. Richardson
Anchorage
Elmendorf AFB
Portage Ft.
Richardson
Anchorage
Anchorage

Ft. Richardson
Elmendorf AFB

1967,69,73-75,77,78,80,82-84

1983,84

1969
1966,74-79,82-84
1972

1969-76-84
1969,72-79,81-84
1969,74-77,79,81-84
1967,68
1966-69,71-84
1966-67
1968,69,72-84
1966,69,72-74,83,84
1975,77,78,83
1966-69,71-84
1975-84

1982,83

1984

1983,84

1966,67

1982-84
1966-69,71-79,81-84
1974-79,82-84

Source: ADF&G 1984.

a Some 1984 data were available and are included in this table; however,

this is not a complete record for 1984,
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literature. The ADF&G (1978) states that clearwater tribu-
taries to the Susitna, Yentna, Talkeetna, and Skwentna
rivers, such as the Talachulitna River, Alexander Creek, the
Deshka River, and Lake Creek, support large populations of
rainbow trout; however, very few abundance studies have been
conducted. Some rainbow trout tagging studies have taken
place on the Susitna River, and these studies have resulted
in a population estimate for rainbow trout in the lower 0.8
mi of Fourth of July Creek of between 82 and 137 fish (Sundet
and Wenger 1984). Hook and 1line and boat electrofishing
effort in May through October 1983 above the Chulitna River
confluence on the Susitna River resulted in high rainbow
trout catches at Fourth of July Creek and Indian River
(ibid.). Other sites where relatively high rainbow trout
catches were made include Whiskers Creek Slough, Lane Creek,
and Portage Creek (ibid.).

2. Habitat enhancement efforts. Rainbow trout are stocked in a
few Talkeetna area Jlakes (table 2). No reference to any
other habitat enhancement efforts could be found in the
available literature.

KENAT PENINSULA AREA

The boundaries of the Kenai Peninsula Area (Sport Fish Postal Survey
Area P) are described in section I.E. of the Sport Use and Economic
Value narrative found elsewhere in this volume.

A.

Distribution

Native rainbow trout are found in most drainages of the northern
and western Kenai Peninsula, extending north from Anchor River to
the Chickaloon River, which drains into Turnagain Arm (ADF&G
1978). The Kenai River and its clearwater tributaries, including
Moose River and Beaver Creek, contain a large population of
rainbow trout (ADF&G 1977; Logan, pers. comm). Numerous rainbows
are also found in the Swanson River-Bishop Creek system lakes and
in coastal streams of the Kenai Peninsula (ADF&G 1977). Rainbow
trout are uncommon in Gulf of Alaska drainages from Kachemak Bay
to Resurrection Bay (ADF&G 1978; Logan, pers. comm.).

Several Kenai Peninsula lakes are regularly stocked with rainbow
trout (table 4). Some Tlakes, such as China Poot Lake on the
southeast side of Kachemak Bay, that were stocked in the past now
contain self-sustaining populations (Wallis and Hammarstrom 1979).
Rainbow trout stock from the Swanson River, north of Kenai, is
used for lake stocking programs throughout Alaska. Experimental
stocking studies concluded that these fish have slower growth
rates but better survival than those from other rainbow trout
strains and so are considered the best Alaskan strain for stocking
(Havens 1980).

Steelhead are found in a limited number of streams along the
western coast of the Kenai Peninsula between Homer and Kasilof
River, including Anchor River, Stariski Creek, Ninilchik River,
Deep Creek, and Crooked Creek (ADF&G 1978).
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Table 4. Kenai Peninsula Area Waters Stocked with Rainbow Trout, 1966-832
Water Body Location Year(s) stocked

Arc Lake Soldotna 1966,68,69,71-73

Barbara Lake Kenai 1983

Barr Lake Kenai 1982

Cabin Lake Bernice Lake 1970,71,73,77,83

Carter Lake Moose Pass 1976,80,83

Douglas Lake Kenai 1982

Hump Lake Port Nikishki 1971

Island Lake Soldotna 1969,71,82,83

Jerome Lake Quartz Creek 1968-74,76,81,83

Johnson Lake Tustemena 1973,75,77

Joseph lake Kasilof 1977

Leisure (China Poot) Lake Homer 1982

Longmare Lake Soldotna 1973,74,76,82

Lower Paradise Lake Lakeview 1968

Musik Lake Sterling 1970

Rainbow Lake Cooper Landing 1971,74,77,81

Rock lake Skilak Lake 1970

Rogue Lake Kasilof 1973

Scout Lake Sterling 1966,68

Sport Lake Soldotna 1966,68,71,78,81

Stickleback Lake Sterling 1971

Stormy Lake Kenai 1982

Tirmore Lake Port Nikishki 1973,75,77,83

Trout Lake Kenai 1982

Upper Jean Lake Kenai 1983

Vagt Lake Moose Pass 1974,77,80,83

Source: ADF&G 1984.

a This table does not include rainbow trout transplanted from one area to

another.
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B.

Abundance

1.

Summary of data. Stocked lakes on the Kenai Peninsula are
regularly test-netted to monitor the growth and survival of
stocked fish. The number of rainbow trout in these lakes
from year to year is determined by the stocking program.
With the exception of these stocked lake surveys, few studies
of rainbow trout abundance on the Kenai Peninsula have been
conducted. The ADF&G (1978) states that the largest Kenai
Peninsula rainbow trout populations are found in the Kenai
River, its clearwater tributaries, and the Swanson and Moose
rivers.

Increased sport harvest of Skilak Lake rainbows resulted in
an attempt by the ADF&G to estimate the size of that popula-
tion. Rainbows at the outlet of Skilak Lake were captured
and tagged in 1980 and 1981. Too few fish were captured,
however, to conduct a statistically valid population estimate
(Hammarstrom and Wallis 1981, 1982).

In 1978 and 1980, adult steelhead in the Anchor River were
captured and tagged (Wallis and Hammarstrom 1979, Wallis and
Ballard 1981). Tags recovered from steelhead during random
creel census interviews and from voluntary returns were used
to establish tagged-to-untagged ratios. These ratios were
then used to generate a population estimate, based upon
Schaeffer's formula as outlined by Ricker (1975) (ibid.). In
the fall of 1978, the estimated total adult steelhead popula-
tion in the Anchor River was 4,132 (Wallis and Hammarstrom
1979). In 1980, the estimated population was 2,388 (Wallis
and Ballard 1981). Steelhead have been tagged in other
years; however, inadequate tag recoveries prevented calcula-
tion) of a population estimate (Wallis and Ballard 1982,
1983).

Habitat enhancement efforts. Several 1lakes on the Kenai

Peninsula are stocked with rainbow trout (table 4). Some of
these lakes are treated with emulsified rotenone prior to
stocking to eliminate competing species such as threespine
stickleback and char (Salvelinus malma) (Wallis and
Hammarstrom 1980, Hammarstrom and Wallis 1983). 1In 1979, a
transplant of rainbow trout also occurred. These trout were
taken from China Poot Lake on the southeast side of Kachemak
Bay and transplanted into Hazel Lake. A total of 100 fish
were transplanted (Wallis and Hammarstrom 1980).

The stocks of steelhead on the Kenai Peninsula are currently
entirely naturally produced. It is questionable, however,
that they can sustain any increases in harvest without harm
to the stocks unless additional catch restrictions or supple-
mental measures are undertaken. In 1982, 43 adult steelhead
were taken from the Anchor River and transported to Crooked
Creek Hatchery in Kasilof to be held for spawning in the
spring. Survival of these fish until spring, however, was
not good (Wallis and Ballard 1983).
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Salmon Distribution and Abundance

REGIONWIDE INFORMATION
The five species of Pacific salmon native to North America are found in
the marine and fresh waters of the Southcentral Region. The discussion
of individual species' distribution and abundance will be presented by
ADF&G commercial fisheries management area. There are three such
management areas within the region: Upper Cook Inlet (UCI), Lower Cook
Inlet (LCI), and Prince William Sound (PWS). Each area is divided into
districts that in turn may be separated into subdistricts and/or
sections for fishery management purposes, such as regulating seasons
and weekly fishing periods. Maps found in the Southcentral Region Map
Atlas that accompanies this publication show the boundary lines of the
management areas. In addition, detailed descriptions of the boundaries
and maps depicting the districts are contained in the salmon commercial
harvest narrative located in the salmon Human Use portion of this
volume.
A. Regional Distribution
Salmon, in one 1life stage or another, are found within the
Southcentral Region's freshwater systems year-round. Their
presence is most noticeable, though, during the time that adults
return to spawn. Information pertaining to the timing of salmon
runs is provided in the management area narratives (sections II.,
I11., and IV. below). It should be noted, however, that within
each management area selected salmon species are managed to
achieve and maintain populations at a level of maximum sustained
yield. Therefore, the distribution, timing, and abundance
information needed to manage a given species may be well
documented in one area, but little data may be available for the
same species in another area.
B. Areas Used Seasonally and for Life Functions
To supplement the distribution information presented in text, a
series of 1:250,000-scale reference maps have been produced that
depict documented anadromous fish streams and anadromous fish
stream watersheds within the Southcentral Region.
The anadromous stream maps show the following:
Species present and documented upstream migration points
Unsurveyed areas where it is not known if anadromous fish are
found in the system
Documented nonpresence of anadromous fish (e.g., in glacier
fields or in areas above barriers to migration, such as
waterfalls or rapids)
The reference maps have been reduced and combined and are included
in the 1:1,000,000-scale index maps contained in the Southcentral
Region Map Atlas that accompanies this publication.

[¢]
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C.

Factors Affecting Distribution

1. Fresh water. Water quality, quantity, and the waterbody's
substrate affect salmon as the adults migrate to spawning
areas, as spawning occurs, as the eggs incubate, as the fry
emerge from the gravel, as the juveniles rear, and as the
smolt migrate to the sea. Major components of water quality
include temperature, pH, dissolved oxygen, turbidity, and
chemical composition. Water quantity includes the factors of
velocity and depth. Substrate is important in that it must
be composed of the proper size material to allow adult salmon
to construct redds. It must also allow intragravel water
movement so that dissolved oxygen may be transported to eggs
and alevin and, in turn, metabolic wastes may be removed.
(For more details of the factors that affect salmon
distribution in the freshwater environment, see the Life
History and Habitat Requirements narratives for each of the
salmon species in volume 1 of this publication.)

2. Salt water. Little is known of the factors that contribute
to salmon distribution in the marine environment. Water
temperature and the depth of the thermocline, salinity,
currents, and the availability or location of food organisms
probably all contribute to where salmon move while in
estuaries and the high seas. Species-specific information
concerning these factors may be found in the Life History and
Habitat Requirements narratives found in volume 1 of this
publication.

Movements Between Areas
Very 1little information has been documented that addresses
juvenile salmon movements, and only general data of smolt
migration routes and patterns in marine waters appear in the
literature. These data are included in each species life history
found in volume 1 of this publication.
Some information has been documented that indicates the routes and
timing of the adult salmon return to fresh water. Where
appropriate, these data are presented in the management area
narratives (section II., III., and 1IV. below). Additional
migration information is also included in each species life
history found in volume 1 of this publication.
Population Size Enumeration
Salmon abundance, or run-strength, is derived where possible by
combining catch numbers (commercial harvest) and escapement
figures (number of fish entering fresh water), Escapement
estimates are derived using one or a combination of several
measurement techniques. Aerial and ground survey counts, weir
counts, and hydroacoustic (sonar) equipment counts are among the
methods used to enumerate escapement.

The resultant population estimates, however, should be treated as

an approximation or estimate of run-size because many factors can

influence the harvesting and escapement enumeration of fish. Such
factors as weather, current, and type or size of gear can affect
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the catch. Turbidity and/or glacial silt, weather, 1light
conditions, stream flow, and experience of the persons counting
the fish can affect ground and weir counts as well as aerial
surveys.

Salmon abundance estimates for an individual stream system are
derived, where possible, by combining catch numbers (commercial,
subsistence, and/or personal use harvests) and escapement numbers.
In some cases, run-strength calculations for an individual stream
system are difficult to achieve because the fisheries are
harvesting mixed stocks of fish. It is therefore difficult to
define what proportion of the catch should be allotted to which
stream system unless stock identification techniques are
implemented in the fishery (e.g., tagging, scale pattern analysis
for stock separation). Therefore, most of the abundance
information presented in this narrative is estimated escapement
numbers of fish that have passed through the commercial fishery
and have been enumerated in freshwater systems.

In the narratives and tables that follow, care has been taken to
document Tlocations, if known, and methods used to gather
escapement data, so that the approximate level of detail may be
deduced (e.g., aerial surveys are generally less precise than weir
counts). The data are taken in large part from the annual finfish
reports prepared by ADF&G area commercial fishery biologists, who
stress that in most cases run-strength assessments are estimates
that should not be treated as absolute figures.

UPPER COOK INLET (UCI) MANAGEMENT AREA

The UCI Management Area consists of that portion of Cook Inlet north of

the latitude of Anchor Point and is divided into two salmon fishing

districts, Central and Northern. A map of these areas may be found in

the salmon commercial harvest narrative found in the Human Use portion

of this volume. The districts are divided into six and two

subdistricts, respectively (ADF&G 1984a).

A. Distribution
Within UCI waters are found the five species of Pacific salmon
native to North America. Run-timing and migration routes overlap
to such a degree that the commercial fishery is largely
mixed-stock and mixed-species in nature (Ruesch 1984a). Adult
salmon are found in UCI marine and estuarine waters from early May
to early November and in fresh waters from mid May to early
February. Listed below in tables 1 and 2 is general run-timing
information for the different salmon species in the Central and
Northern districts, respectively (variations from these times
occur in some systems). Figure 1 provides river-specific run-
timing information for the Susitna, Kenai, Kasilof, and Crescent
rivers, which are the major salmon-producing systems of UCI.

B. Abundance
In terms of the average number of fish harvested by the commercial
fishery during a 29-year period (1954 to 1982), sockeye salmon are
the most abundant salmon species found within UCI. Pink salmon
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Table 1,

General Salmon Run-Timing Information, Central

District of UCl Area

Species

Nearshore Marine &
A a
Estuarine Area

Adults Enter
Fresh Water

Adult Spawm’ngb

Juvenile
Out-migration

Chinook
Sockeye
Coho
Pink

Chum

Early May-late Aug.
Early May-late Aug.
Early July-mid Nov,
Mid July-late Aug.

Late June-mid Sept.

Mid May-early Sept.
Mid May-mid Aug.
Late July-early Nov.
. . a
Mid July-mid Sept.

Mid July-mid Sept.

Late July-early Sept,

Mid July-early Nov,

Early Sept.-late Mar.c

Early Aug~late Sept.

Mid Aug.-mid Nov.

Out by mid July
Out by early July
Out be mid July
Out by mid April

No data

Source:

Ruesch 1984; b ADF&G 1977, unless otherwise noted; Logan 1985.

Note: Early = 1st to 10th of month, mid = 11th to 20th of month, late = 21st to 30th/31st of month.
Table 2. General Salmon Run-Timing Information, Northern District of UCI Area

Nearshore Maring & Adults Enter b Juvenile
Species Estuarine Area Fresh Water Adult Spawning Qut-migration
Chinook Early May-early July Mid May-mid July Late June-mid Aug. Mid April-mid July
Sockeye Late June-mid Aug. Early Julya-mid Aug. Early Aug.-mid Nov. Mid April-early Aug.
Coho Early July-early Nov. Early July-early Nov. Early Aug.-early Feb. Mid April-mid July
Pink Mid July-mid Aug. Late June-mid Aug. Early July-early Sept. Mid April-early June
Chum Early July-late Aug. Early July-early Sept. Early Aug.-early Oct. Mid April-early July
Source: Ruesch 1984; b ADF&GC 1977, unless otherwise noted.
Note: Early = 1st to 10th of month, mid = 11th to 20th of month, late = 21st to 30th/31st of month.
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Figure 1. Salmon run-timing for major river systems of the Upper Cook Inlet

Management Area (Ruesch 1948a).

193




are the second most abundant species, although their numbers
fluctuate greatly on a two-year cycle. Even-year catches far
outnumber odd-year catches by an average of about 1.5 million
fish. Chum salmon are the third most abundant species, followed
by coho salmon and chinook salmon, respectively (Ruesch 1984a).
The mainstems of the four major river systems (Kenai, Crescent,
Kasilof, and Susitna) in UCI are glacially turbid, preventing
visual monitoring of escapement. Consequently, hydroacoustic
techniques are employed to enumerate salmon moving to their
spawning areas. Side scan sonar equipment is used to monitor
escapement in the Kenai, Crescent, Kasilof, and Susitna rivers by
the ADF&G, Division of Commercial Fisheries. Several other
salmon-producing systems are also monitored for salmon escapement.
Escapement is enumerated by weirs in Fish Creek (Big Lake area)
and Cottonwood Creek (Wasilla area) by the ADF&G, Division of
Fisheries Rehabilitation and Enhancement and Development (FRED).
Packers Lake (Kalgin Island) and Wolverine Creek (Big River
system) have been monitored by weirs operated by the Cook Inlet
Aquaculture Association (CIAA) (ADF&G 1982a, Ruesch 1984a). In
addition, the ADF&G, Division of Sport Fish, conducts ground and
aerial surveys to determine chinook and coho salmon escapements in
many of the clearwater stream systems and clearwater tributaries
of glacially turbid larger river systems, and operates a weir at
the Russian River (Cooper Landing area) to enumerate sockeye
salmon.

Because the UCI fishery harvests mixed stocks of salmon and

because it is extremely difficult to precisely apportion the catch

to its stream of origin, the abundance figures presented below
reflect excapement estimates only. At this time, it is not
possible to combine catch and escapement numbers to produce total
system-specific or even district-specific run estimates. Total
run estimates for the entire UCI for sockeye salmon, however, have
been made, although the estimates may be low because many systems
are not monitored at this time to enumerate escapement. To date,
only the 1981 estimate of 2.6 million sockeye is available (Rowell

& Middleton 1985). Sections 1. through 5. below are organized

according to the abundance of each species, with the most

numerous, sockeye salmon, presented first.

1. Sockeye salmon. In summarizing anadromous fish waters of the
UCI, the ADF&G (1982a) compiled a 1ist of 87 rivers, streams,
creeks, and sloughs and 25 lakes in which sockeye salmon have
been observed. It is suspected that many more exist but have
yet to be documented.

Major known sockeye salmon-producing systems in the Central
District of UCI include the Kenai, Kasilof, Crescent, and Big
rivers and Packers Creek (Kalgin Island). Within the
Northern District of UCI the Susitna, Chakachatna, McArthur
and Beluga river drainages as well as Fish Creek (Big Lake
outlet stream), Cottonwood Creek (Wasilla area) and Nancy
Lake are major sockeye salmon producers (Rowell & Middleton
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1985). Other systems, particularly those on the west side of
Cook Inlet, may have significant returns, but this has yet to
be confirmed. Assessment of salmon production in these
streams and lakes has been difficult because of the glacial
?ature) of most systems and the remoteness of the area
ibid. ).
The Kenai River supports the largest spawning population of
sockeye salmon in UCI (table 3). Both early and late runs of
sockeye salmon return to the system, and a number of lakes
and tributaries in the drainage serve as nursery areas. The
early run returns to upper Russian Lake and its tributaries.
The estimated escapement for this run has ranged from 14,700
fish in 1976 to 56,080 fish in 1982 (Logan, pers. comm.).
Late-run fish spawn throughout the system with Carter-Moose
Creek, Ptarmigan Creek, Tern (Mud) Lake, Quartz Creek, Hidden
Lake, and the Russian River being the major producing
tributaries (Rowell and Middleton 1985). Since 1968, the
estimated escapement for this run has ranged from 53,000 fish
in 1969 to 708,000 fish in 1977 (King and Tarbox 1983). The
portion of the late run spawning in the Russian River is
estimated to have ranged from 21,410 in 1977 to 92,660 in
1984 (Logan, pers. comm.).
Based on escapement estimates, the Susitna River has been the
second largest sockeye salmon-producing system in UCI during
six of the eight years between 1975 and 1982. Areas of high
spawner density within the drainage include the Talachulitna
River, the West Fork of the Yentna River, and Hewitt-Wiskey
and Chulitna lakes. Escapement estimates have ranged from
94,400 fish 1in 1978 to 340,232 fish in 1981 (table 3)
(Middleton and Rowell 1984).
The Kasilof River drainage contains Tustamena Lake, the
largest lake on the Kenai Peninsula. Major sockeye salmon-
producing tributaries surveyed each year to determine spawner
distribution within the system include Nikolai, Clear,
Crystal, Glacier Flat, Seepage, Moose, and Bear creeks.
Estimated escapements from side scan sonar counts for the
system have ranged from a low of 40,000 fish in 1973 to a
high of 256,625 fish in 1981 (table 3) (ibid.).
Escapement data for the Crescent River are available only
since 1979. Escapement estimates since then have ranged from
41,000 fish in 1981 to 90,863 fish in 1980 (table 3).
The Big Lake watershed drains into the Knik Arm of Cook Inlet
via Fish Creek. Unlike other UCI systems, comparative
escapement data has been recorded since 1936, Between 1936
and 1960, returns to Fish Creek ranged from 15,630 fish in
1957 to a record escapement of 306,980 fish in 1940. Between
1960 and 1982, escapement ranged from an all time low of
2,705 fish in 1973 to 119,020 fish in 1963. 1In 1982, 28,164
sockeye salmon passed the weir on Fish Creek (Rowell and
Middleton 1985).
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Table 3. Escapement Estimates of Sockeye Salmon in Numbers of Fish for Several UCl Systems, 1973-82

Nancy Lake
Chakachatna/ (Little %oal Creek

Kenai Kasilgf Crescen Packers Bi . McArthyr Susitpa Fish Crgek Cottonwgog Susitna R Beluga R
Year River;’b Riverg’b Riverg’s CreekE’h Rive? o1 Riversa Riverg’b (Lake)s’h Creek8’R Drainage)g Drainage)a’d’e
1973 367,000 40,000 --- 3,700 - --- ——— 2,705 - - -——-
1974 161,000 70,000 - 1,451 - --- --- 16,225 -—-- .- -—-
1975 142,000 48,000 - - --- - 108,000 29,882 —-- --- -
1976 380,000 139,000 - -——- -——- --- 111,000 14,032 -——- -—- ——
1977 708,000 155,300 —— - -—-- .= 237,514 5,183 --- --- -——,
1978 398,900 116,600 --- ——— -—- --- 94,400 3,555 2,050 2,3884
1979 285,020 152,179 86,654 -— - --- 156,890 68,739 3,831 5007
1980 464,038 187,154 90,863 --- - --- 190,866 62,828 5,683 7007
1981 407,639 256,625 41,213 13,024 17,522 --- 340,232 £ 50,479 25,180 1,100J
1982 619,831 180,239 58,957 15,826 32,980 78,570 215,856-265,332" 28,164 18,358 12,240

Source: Rowell and Middleton 1985.

a

b

means no data were available.
King and Tarbox 1983.
Estimates by side scan sonar, unless otherwise noted.
Chlupach 1982b.
Stream count.
Stream survey files, ADF&G, Div. Commer. Fish., Soldotna; Cook Inlet Aquaculture Association 1980, 1981, 1982.
Includes side scan sonar counts and mark recapture estimates from Susitna Hydroelectric Project Studies.
Chlupach 1982a.
Weir counts.
Weir count at Wolverine Creek.

Aerial survey.



Limited escapement data exist on several other sockeye
salmon-producing systems in UCI. Nancy Lake in the Little
Susitna River system and Cottonwood Creek near the town of
Wasilla both drain into the Knik Arm of Cook Inlet and
support sockeye salmon populations. Escapement estimates
made from weir counts at Nancy Lake from 1978 through 1981
enumerated a maximum of 5,683 fish (table 3). Cottonwood
Creek runs have been greater, and escapement estimates
reached 25,180 fish in 1981 (table 3). Packers Creek,
located on Kalgin Island, also supports a small sockeye
salmon return. Escapement estimates have been monitored
periodically by a weir currently operated by the CIAA.
During 1982, nearly 16,000 fish entered the system (table 3).
As mentioned earlier, salmon production assessments for
systems on the west side of Cook Inlet are difficult because
of the glacial nature of the waters and the remoteness of the
area. Frequently, the best assessment has been made by ob-
taining index counts in clearwater tributaries. The Beluga,
Chakachatna, and Big rivers all support sockeye salmon runs.
Escapement estimates obtained at the CIAA operated weir on
Wolverine Creek in the Big River system reached 32,980 fish
in 1982 (table 3). Combined escapement counts in 1982 for
the Chakachatna and McArthur rivers exceeded 78,500 fish.
Aerial surveys of Coal Creek, a clearwater tributary in the
Beluga River drainage, estimated 12,240 sockeye salmon in
1982 and serves as an indicator of what may be a much larger
population (table 3) (ibid.).

Pink salmon. In summarizing anadromous fish waters of the
UCI, the ADF&G (1982a) lists 73 rivers, streams, creeks, and
sloughs and four 1lakes in which pink salmon have been
observed. It is suspected that many more exist but have yet
to be documented.

Escapement estimates of pink salmon in UCI are very limited
at this time. The Susitna River system in the Northern
District of UCI and the Kenai River system in the Central
District support most of the pink salmon returning to UCI.
Other systems in which they are found include the Kasilof and
Crescent systems in the Central District and the Chuitna,
Chakachatna, and McArthur rivers in the Northern District.
The Susitna River is believed to be the largest producer of
pink salmon in UCI, and returns have shown even-year run
strength (Rowell and Middleton 1985). Side scan sonar data
available since 1977 (table 4) indicate that both even and
odd-year escapements have been decreasing. The sonar
estimates are only an index of run strength because a large
number of pink salmon spawn below the sonar counters.
Even-year escapement estimates have ranged from about 2.5
million fish in 1978 to about 930,000 in 1982. O0dd-year
escapement estimates have ranged from almost 1.5 million fish
in 1977 to slightly over 113,000 fish in 1981 (ibid.).
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Table 4. Escapement Estimates of Pink Salmon in Numbers of Fish for UCI
River Systems, 1976-83

Northern District Central District
Chakachatna/

Susitna Chuitna McArthur Fitz
Year River* River* Rivers* Creek*
1976 933,000%* ——— —— —
1977 1,490,000% —— ——- o
1978 2.,470,000° - - e
1979 124,670° - - -
1980 2,047,423 .- - o
1981 113,349° — - .
1982 926,807° 20,410° 28,0409 200g
1983 101,300 7,150" - .

Sources: * King and Tarbox 1983 and 1984, unless otherwise noted.
--- means no data were available.

a Fish wheel mark-recapture estimate.

b Sidescan sonar estimates.

c Total of Yentna Station (Susitna Hydroelectric Project) and Susitna
Station east bank sonar estimates.

d Total of Yentna Station (Susitna Hydroelectric Project) sonar estimate
and Sunshine Station (Susitna Hydroelectric Project) mark-recapture
estimate.

e Tower count.

f Aerial count.

g Stream count.
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Pink salmon escapement is currently not monitored on the
Kenai River because most spawning occurs in the lower river
below the ADF&G side scan sonar sites. The glacially clouded
water of the river also prevents enumeration by aerial survey
(ibid.). The presence of a large number of pink salmon
carcasses along the river indicates that a good escapement
level occurred in 1982 (ibid.).

Escapement estimates of pink salmon in other UCI systems are
scarce. Table 4 presents one year's data for Fitz Creek and
the Chakachatna-McArthur rivers and two years of data for the
Chitina River.

Chum salmon. In summarizing anadromous fish waters of the
UCI, the ADF&G (1982a) lists 49 rivers, streams, creeks, and
sloughs and two Tlakes in which chum salmon have been
observed. It is suspected that many more exist but have yet
to be documented.

The Susitna River system and the Chakachatna-McArthur system
in UCI and several drainages of the Central District,
including the Chinitna Bay tributaries of Fitz Creek,
Clearwater Creek and the Chinitna River, support chum salmon
runs. The magnitude and biology of chum salmon returns to
systems other than the Susitna River and Chinitna Bay are
unknown (Rowell and Middleton 1985).

The Susitna River has produced most of the chum salmon that
return to the UCI. Since 1977, side scan sonar counts have
been used to estimate the escapement. The counts, however,
have been only an index of the total escapement because of
the offshore distribution of chum salmon in the river reach
where the sonar substrate is installed. Estimated
escapements have fluctuated from a low of 7,939 fish in 1980
to a high of 458,272 fish in 1982 (table 5) (ibid.).

Chinitna Bay tributary streams in which escapements have been
monitored include Fitz and Clearwater creeks, and the
Chinitna River. Spawning chum salmon have also been seen in
the Chinitna Bay drainages of West Glacier and Middle Glacier
creeks. Escapement information in Chinitna Bay has been
restricted to counts from aerial surveys flown several times
during each commercial fishing season. Clearwater Creek
supports the largest spawning population of chum salmon in
the Chinitna Bay area. Aerial survey counts have ranged from
a Tow of 1,350 fish in 1979 to a high of between 11,000 and
14,000 fish in 1982 (table 5). Limited escapement estimates
for Fitz Creek and the Chinitna River are included in table
5, as are two years' data for the Chakachatna-McArthur rivers
system.

Coho salmon. In summarizing anadromous fish waters of UCI,
the ADF&G (1982a) 1lists 64 rivers, streams, creeks, and
sloughs and 14 lakes in which coho salmon have been observed.
It is suspected that many more exist but have yet to be
documented.
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Table 5. Escapement Estimates of Chum Salmon in Numbers of Fish for UCI
River Systems, 1974-83

Northern District Central District
Chakachatna/

Susitna McArthur Fitz Clearwater Chinitna
Year River* River* Creek* Creek* River*
1974 - - - 1,800++" -
1975 - - - 4,400%*" -
1976 - - ——- 12,500%* -
1977 104,543 - - 12,700%+" -—--
1978 148, 400° —-- gog**T 6,500%+ -
1979 49,076° - 700%*" 1,350%+" —--
1980 7,939° —— 1,000%+ 5,000%*" 100%+"
1981 46,4610 - 500%*" 6,150¢xF  2,200%+f
1982 458,272° 1,949 1,275¢ 11,000-14,0009  1,5008
1983 276,800° 11¢ 850¢ 10,900° 350

Sources: * King and Tarbox 1983 and 1984, unless otherwise noted.
** ADF&G 1982a
--- means no data were available.
a Fish wheel mark-recapture estimate.
b Side scan sonar estimate.
c Total of Yentna Station (Susitna Hydroelectric Project) sonar estimate
and Sunshine Station (Susitna Hydroelectric Project) mark-recapture
estimate.
d Stream count.

e Aerial count.

f Peak count.
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With but few exceptions, Tittle information is available
regarding the abundance of coho salmon in UCI because their
run timing is so late that most enumeration projects have
been terminated for the season by the time the coho salmon
begin to appear. Major coho salmon-producing systems have
been the Susitna and Little Susitna rivers system in the
Northern District and the Kenai River in the Central
District. Although the magnitude of the run is relatively
unknown, coho salmon are also found in drainages entering the
west side of the Central District (e.g., Fitz, Clearwater,
Polly, Harriet, and Cannery creeks, the Crescent River, and
Little Jack Slough), the east side of the Central District on
the lower Kenai Peninsula (e.g., the Kasilof and Ninilchik
rivers and Stariski and Deep creeks), and other Northern
District systems such as the Chakachatna-McArthur rivers
system, Fish Creek (Big Lake outlet), Cottonwood Creek
(Wasilla area), and the Chuitna River (King and Tarbox 1984).
Past escapement estimates of coho salmon in the Susitna River
have been accomplished by using both side scan sonar and
mark-recapture population estimation methods. Deriving
accurate escapement numbers by wusing side scan sonar,
however, has been difficult because of the offshore migration
characteristics of the species. Counts, therefore, are an
indication of run size and are not absolute. Since 1977,
escapement estimates have ranged from 24,100 fish in 1983 to
100,800 fish in 1978 (table 6). Sport harvest data for major
Susitna River coho salmon-producing tributaries (e.g.,
Alexander Creek and the Deshka River) indicate increased
abundance of coho salmon in the Susitna drainage in recent
years (Rowell and Middleton 1985).

Other systems in the Northern District that have produced
significant numbers of coho salmon include the Little Susitna
River, Big Lake and its outlet stream, Fish Creek, and
Cottonwood Creek (near Wasilla). The Little Susitna River
escapement estimates derived from foot surveys of selected
index areas range from 6,156 fish in 1978 to 6,800 fish in
1982 (table 6). Coho salmon have been enumerated as they
pass through a weir on Fish Creek enroute to Big Lake.
Escapements to this system have fluctuated a great deal since
1973, ranging from 710 fish in 1973 to a record high of 8,832
fish in 1980 (table 6). The Cottonwood Creek coho salmon run
was in a depressed state during the early 1970's. Weir
counts for coho salmon returns to the system are available
only for 1981 and 1982, when 2,436 and 2,044 fish were
enumerated, respectively (table 7).

Within the Central District of the UCI, the Kenai River
supports two coho salmon runs, the early run and the late
run. Mainstem Kenai River escapement estimates are not
available; therefore, abundance and in-season management of
the sport fishery is monitored by harvest rates. The harvest
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Table 6. Escapement Estimates of Coho Salmon in Numbers of Fish for UCI Management Area
River Systems, 1973-83

Northern District Central District
Russian
River Quartz
Little (Kenai Creek
Susitni Susitna  Fish Creek " R. D;iig- (Kenai R..
Year River River  (Nancy Lake) age) Drainage)
1973 --- - 210° 200: ---
1974 - -—- 1,154: 1,508 ---
1975 -—- --- 1,601e 4,000h ---
1976 --- a -—- 765e f 1,791h -
1977 49,694b T ek 930e’ 1,884h ~—-
1978 100,800b 6,153 3,121e 1,570h -
1979 36,966b -—-- 2,511e 2,400h -—-
1980 42,895b T ek 8,832e 3,189h ---
1981 33,468c 6,750d 2,444e 4,679h e
1982 79,824c 6,800d* 5,200e* 2,291eg 2,522e
1983 24,100 2,266 2,382 475 1,662
Sources: King and Tarbox 1983, 1984,

*

** Bentz 1982, unless otherwise noted.
***x Bentz 1983, unless otherwise noted.
**%k Nelson 1983, unless otherwise noted.

--- means no data were availabile.
a Fish wheel mark-recapture estimate.

b Side scan sonar estimate.

¢ Total of Yentna Station (ADF&G Susitna Hydroelectric Project) sonar estimate and
Sunshine Station {ADF&G Susitna Hydroelectric Project) mark-recapture estimate.

d Escapement estimate based on foot surveys of six index areas within the Little Susitna
River.

e Weir counts.
f Weir not operated long enough to enumerate entire coho salmon escapement.
g Early run only,

h Weir and counting tower enumeration.
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Table 7. Coho Salmon Escapement Observations in Numbers of Fish for Selected Streams of UCI

Northern District

Central District

Stream Name 1982 1983 Stream Name 1982 1983
Chakachatna~ Cannery Creek
McArthur Rivers 7,328° --- (Drift River
Chuitna River 1,085° 1,600-1,0009 tributary) .- 252°
Cottonwood Creek Clearwater b d
(Cottonwood- Creek 1,000-1,500 200
Wasilla lakes) 2,436° 2,044° - Crooked Creek
(Kasilof
River h
tributary) ~-- 1,141e
Drift River b 822
Fitz Creek 100 d
Harriet Creek -——- 575
Little Jack o f
Slough --- 5,500 ’
Packers Lake
(Kalgin h
Island) 339 ey
Polly Creek --- 400

Source: King and Tarbox 1983, 1984.
--- means no data were available.
a Stream count.

b A combination of foot and aerial surveys were conducted on these streams on the following
dates in 1982: Fitz Cr., 25 August; Clearwater Cr., 24 August; Chinitna R,, 9 August.

¢ A combination of weir counts and downstream foot surveys used to enumerate fish.
d Aerial counts by ADF&G, Division of Commercial Fisheries.

e Aerial counts by Cook Inlet Aquaculture Association.

f Includes Blue (E11ing) Lake.

g Aerial counts by Environment Research and Technology, Inc.

h Weir count,
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rates, however, can be affected by several factors, including
weather and water conditions, gear type, fishing technique,
and the number of anglers participating in the fishery. For
these reasons, they are only a gross indicator of the
abundance of fish (Logan, pers. comm.). During the period
1976 through 1983, sport harvest rates for the early coho
salmon run averaged 0.131 fish per hour and for the late run
0.154 fish per hour. The early run sport harvest rate has
ranged from a Tow of 0.067 fish per hour in 1978 to a high of
0.203 fish per hour in 1980. The late-run sport harvest rate
has ranged from 0.095 fish per hour in 1977 to 0.255 fish per
hour in 1980. The sport catch rates during 1984 were 0.134
fish per hour and 0.154 fish per hour for the early and late
runs, respectively (table 8).

Within the Kenai River drainage, two tributaries, the Russian
River and Quartz Creek, have been monitored, and coho salmon
escapement data are available. Since 1973, Russian River
coho salmon escapement estimates have ranged from 200 fish in
1973 to 4,679 fish in 1981 (table 6). Quartz Creek
escapement estimates are available for 1982 and 1983, when
2,522 and 1,662 coho salmon were enumerated, respectively
(table 6). Other UCI systems known to have coho salmon but
for which only sporadic escapement information is available
are included in table 7.

Chinook salmon. Chinook salmon are the least abundant of the
five salmon species found in UCI and are the first to return
each season. In summarizing anadromous fish waters of UCI,
the ADF&G (1982a) 1lists 40 rivers, streams, creeks, and
sloughs and seven lakes in which chinook salmon have been
observed. It is suspected that many more exist but have yet
to be documented.

Major producing drainages for chinook salmon in UCI are the
Susitna River in the Northern District and the Kenai and
Kasilof rivers in the Central District. Smaller systems in
both the Northern and Central districts also support chinook
salmon populations (tables 9 and 10). Escapement estimates
have been obtained from aerial, boat, and foot surveys of the
clearwater portions or tributaries of these systems (Rowell
and Middleton 1985).

The Susitna River chinook salmon run is the largest in UCI.
The migration of chinook salmon bound for the Susitna River
is believed to occur along the west side of Cook Inlet, which
segregates these fish from early run Kenai and Kasilof river
chinook salmon and early run Russian River sockeye salmon
(ibid.). Since the 1950's, extensive closures of the sport,
subsistence, and commercial fisheries were necessary to
enhance the depressed condition of the Susitna River chinook
salmon run. The effect of the conservation measures became
apparent in 1976 when survey counts increased five-fold from
the year before and have since remained at least at that
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Table 8. Historical Data from the Kenai River Coho Salmon Recreational Fishery, 1976-84

Early Runa Late Runa Tota]a

Harvestb EffortC Catch Harvest Effort Catch Harvest Effort Catch
Year (No. Fish) (Angler-days) Per Hour (No. Fish) (Angler-days) Per Hour (No. Fish) (Angler~days) Per Hour
1976 7,711 21,178 0.091 5,513 11,672 0.135 13,224 32,850 0.105
1977 7,415 13,576 0.124 2,371 5,317 0.095 9,786 18,893 0.116
1978 5,236 17,847 0.067 6,644 16,376 0.116 11,880 34,223 0.088
1979 11,122 12,439 0.163 3,510 7,721 0.120 14,632 20,160 0.150
1980 15,668 22,095 0.203 9,545 10,699 0.255 25,213 32,794 0.220
1981 14,680 25,670 0.138 6,664 13,198 0.126 21,344 38,868 0.167
1982 24,827 41,838 0.148 13,351 16,967 0.219 38,786 58,805 0.167
1983 12,851 27,938 0.111 7,549 8,934 0.163 20,400 36,872 0.126
Mean 12,439 22,823 0.131 6,893 11,361 0.154 19,408 34,184 0.142
1984 28,447d 32,522 0.134 32,029 34,655 0.238 60,456 67,217 0.224

Source: lLogan, pers. comm,

a Total harvest and effort data: including upstream section (Skilak Lake to Naptowne Rapids), midstream section (Naptowne Rapids
to Soldotna Bridge), and downstream section (Soldotna Bridge to Beaver Creek) of the Kenai River.

b Harvest includes those coho salmon taken prior to 1 August during the chinook salmon sport fishery.
¢ Early run effort is for the period after 1 August.

d Of these, 10,359 were taken during July incidentally to the chinook salmon fishery.



Table 9. Chinook Salmon Escapement Estimates for Selected Northern District Drainages of the
UC| Management Area,* 1976-83

Drainage/Tributary 19762 19772 1978% 1979 1980 1981 1982 1983

Matanuska River

drainage

Moose Creek 116 153 237 253 —-- 239 407 452
Susitna River drainage

Alexander Creek S,412 9,246 5,854 6,215 -—-- -— 2,546 3,755

Cache Creek 61 100 - ——- -—-- - -—- 497

Chulitna River

(East Fork) 112 168 59 - - ——— 119 -
Chulitna River

(Middle Fork) 1,870 1,782 900 ——— --- --- 644 3,845
Chulitna River

(below forks) 124 229 62 --- --- -——- 100 213
Chunilna (Clear)

Creek 1,237 769 997 864 - - 982 938
Deception Creek -—-- - 495 239 --- 366 229 121
Deshka River

(Kroto Creek) 21,693 39,642 24,369 27,385 --- --- 16,000 19,237
Goose Creek 160 133 283 --- - 262 140 477
Indian River 537 393 114 386 --- 422 1,050 1,193
Kashwitna River

(North Fork) 203 236 362 457 ——- 557 156 297
Lake Creek

(Yentna River

tributary) 3,735 7,391 8,931 4,196 --- ~—— 3,577 7,075
Little Willow

Creek 833 598 436 327 --- 459 316 1,042
Montana Creek 1,445 1,443 881 1,094 - 814 887 1,641
Peters/Martin

Creeks 2,280 4,102 1,335 --- --- --- -== 2,272
Portage Creek 702 374 140 190 --- 659 1,111 3,140
Prairie Creek 6,513 5,790 5,154 --- -—- --- 3,844 3,200
Red Creek

(Skwentna River

tributary) -—- 1,511 385 --- --- 749 - ---

Sheep Creek 455 630 1,209 778 --- 1,013 527 975

Talachulitna River 1,319 1,856 1,375 1,648 --- 2,025 3,101 10,014

Willow Creek 1,660 1,065 1,166 848  --- 991 592 777
Beluga River drainage

Bishop Creek 12 468 --- 30 - 174 387 THkk

Coal Creek 17 - 1,551 178 -——- 223 250 -—--

Drill Creek - --- --- --- - - 697%% 1,000%¥*

Olson Creek 247 1,229 ol 17 --- 116 188 30¥kk

Pretty Creek - --- - - - -—— - (i

Scarp Creek --- --- --- ——— ea- - 184%%x -
Chakachatna River

drainage

Straight Creek 59 24 108 - -~ 126 383 ---
Chuitna River 1,984 1,981 1,130 1,246 === 1,362 3,438 4,043
Theodore River 1,032 2,263 S47 512 --- 535 1,368 1,519
Lewis River 380 454 561 546 --- 560 606 521%k%
Nikolai Creek 11 143 - --- -—- 26 520 ---
Ship Creek¥ki* 806 1,011 867 124 -——- -—- 665%*%  —--

Source: * Hepler and Bentz 1984, unless otherwise noted.
** King and Tarbox 1983,
*%% King and Tarbox 1984.
*%k% McBride and Wilcock 1983.
--- means no data were available.

a No sport fishery,
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Table 10, Chinook Salmon Escapement Estimates by River System for Selected Central District
Drainages of the UCI Management Area, 1973-82

System

* * * * * * * * %ok ok
1973 1974 1975 1976 1977 1978 1979 1980 1981 1982

Russian River

(tributary of
Kenai River)

Crooked Creek

(tributary of
Kasilof River) ’

Anchor Riverc
c
Deep Creek

Ninilchik River®

347 183 134 300 182 18 362 250 121 1,228

--- 280 343 1,778%% 3,194 4,832%k 3,599%% 2 3554 2,980 5,586

Jedkek
1,660 1,000 1,290 3,080 4,170 2,410 2,000 675 1,140 1,490
220 740 610 1,680 990 1,010 1,750 475 920 2,670
640 510 830 1,180 1,400 990 1,390 715 830 1,430

Source:

* McBride and Wilcock 1983, unless otherwise noted.

*%* Rowell and Middleton 1985, unless otherwise noted.
*%% Hammarstrom and Larson 1982.

--- means no data were available.

a Weir counts.

b Includes stream counts below weir,

c Estimates are observed survey counts from combinations of ground and aerial surveys.

level. It is believed that the stocks have rebuilt to the
level existing at the height of the commercial fisheries,
when 50,000 to 60,000 chinook salmon were harvested (ibid.).
From the Division of Sport Fisheries surveys of east side and
west side streams between 1973 and 1983, the observed
escapement counts of chinook salmon in these northern Cook
Inlet systems have ranged from 9,209 fish in 1975 to 84,173
fish in 1977 (Hepler and Bentz 1984). From the escapement
counts, population estimates for northern UCI were prepared,
which have ranged from 11,500 chinook salmon in 1975 to
118,600 chinook salmon in 1977 (ibid.). In 1983, the
escapement count and estimated population of chinook salmon
in the northern UCI were 67,723 and 91,800 fish, respectively
(ibid.). The vast majority of these fish were found in the
Susitna River drainage (table 9).
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The Kenai River produces the second largest run of chinook
salmon to the UCI. As with sockeye and coho salmon runs in
this river system, the chinook salmon run is composed of two
segments, early and late. Abundance estimates, however, are
not available for the entire Kenai River, and very limited
information is available for escapement enumeration of its
tributaries. Since 1973, weir counts and ground surveys of
chinook salmon for Russian River, a tributary to the Kenai
River, have fluctuated between 121 fish in 1981 to 1,228 fish
in 1983 (table 10). During 1981, the USFWS estimated from
research conducted on the Killey River, another Kenai River
tributary, that the early run escapement to that system was
8,000 fish. It is felt that the Killey River is the major
producer of early run chinook salmon, and its contribution to
the run could approach 60% of the total (Hammarstrom and
Larson 1982).

Because mainstem escapement estimates are not available, the
Kenai River chinook salmon sport fishery is managed by catch
per hour data and comparison with past harvest levels.
Fluctuations in harvest and effort, however, are frequently a
function of water conditions than of abundance of fish
(Logan, pers. comm.). During the period 1974 through 1984
the catch per hour for the early run has ranged from a low of
0.011 in 1975 to a high of 0.037 in 1983. The late-run catch
per hour has ranged from a low of 0.018 in 1980 to a high of
0.044 in 1975 (table 11).

The Kasilof River of the Central District supports both wild
and hatchery stocks of chinook salmon. Data regarding
Kasilof River populations other than the stocks of Crooked
Creek, a tributary to the Kasilof River, are nonexistent.
Although Crooked Creek is reported to have once supported
large natural chinook salmon runs, 1little historical
information is available. In 1974, an ADF&G research and
enhancement project directed at chinook salmon was initiated
on Crooked Creek. Brood stocks for the hatchery were from
the local wild population. Beginning in 1974, escapements to
Crooked Creek have been monitored by weir counts and stream
counts below the weir. Since that time, escapements to the
stream have increased from 280 fish in 1974 to almost 5,600
fish in 1982 (table 10). The contribution of hatchery
returns to the total escapement has increased steadily to 74%
in 1982 (ibid.). Other Central District chinook
salmon-producing systems for which estimated escapement
information is available are the Anchor and Ninilchik rivers
and Deep Creek. Escapement figures for these systems are
detailed in table 10.

Habitat Enhancement
See sections V.A. and V.B. of this narrative.
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Table 11. Historical Data from the Kenai River Chinook Salmon Recreational Fishery, 1974-84

Early Runa Late Runa
Effort Hours/ Effort Hours/

Harvest (Angler- Effort Angler- Catch/ Harvest (Angler- Effort Angler- Catch/
Year (No. of Fish Hours) (Angler-Days) Day Hour (No. of Fish) Hours) (Angler-Days) Day Hour
197#: 1,685 -~- 11,275 --- 0.041 3,225 --- 12,335 --- 0.037
1975, 615 --- 15,047 --- 0.011 2,355 --- 14,943 --- 0.04k4
1976, 1,554 --- 16,430 --- 0.024 4,477 --- 28,030 -—- 0.039
1977, 2,173 112,007 35,479 3.2 0.021 5,148 135,082 47,539 2.8 0.038
1978 1,542 96,624 19,569 4,9 0.017 5,578 212,217 60,633 3.5 0.029
1979** 3,661 139,154 39,665 3.5 0.022 4,634 205,887 58,895 3.5 0.022
1980, 1,946 123,019 32,365 3.8 0.016 3,608 154,435 38,260 4.0 0.018
1981 4,525 120,881 28,335 4.3 0.031 5,285 149,296 29,905 5.0 0.032
1982 5,466 166,334 45,723 3.6 0.033 4,810 197,775 43,366 4.6 0.028
1983%%* 6,360 --- 42,716 --- 0.037 9,174 --- 56,295 --- 0.036
198 %3k 4,956 --- 50,455 --- 0.025 7,376 -~ 77,462 --- 0.021

Source: * Hammarstrom 1977.
%%k Hammarstrom and Larson 1983.
*%k |ogan, pers. comm.

--- means no data were available.

a Total harvest and effort data: including upstream section (Skilak Lake to Naptowne Rapids), midstream section (Naptowne Rapids
to Soldotna Bridge), downstream section (Soldotna Bridge to Beaver Creek), and shore anglers.

b Productivity (or catch/hour) of the fishery can be affected by several factors, including water condition, fishing technique,
and familiarity with the river. Catch/hour for 1980 is low compared to other years, and during that year water conditions were
more turbid than normal. Beginning in 1981, nearly half the anglers used the technique called "tad-pollying," or working a bright
diving plug through fishing holes, and it appeared to be quite successful. In addition, during 1981 and 1982, guided anglers
harvested nearly half (49.8% and 49.0% in 1981 and 1982, respectively) of fish while accounting for less than 30% of the effort
(24.2% in 1981 and 28.9% in 1982) (Hammarstrom 1981, Hammarstrom and Larson 1982 and 1983).



III. LOWER COOK INLET (LCI) MANAGEMENT AREA

The LCI Management Area is comprised of all waters west of the
longitude of Cape Fairfield, north of the latitude of Cape Douglas, and
south of the latitude of Anchor Point. The area is divided into five
salmon fishing districts. They are the Southern, Kamishak Bay, Barren
Island, Outer, and Eastern districts. The districts are divided into
six, seven, zero, seven, and two subdistricts, respectively. The Port
Dick subdistrict of the Outer District is further subdivided into two
sections (ADF&G 1984a). A map of the districts may be found in the
salmon commercial harvest narrative found in the human use portion of
this volume. The subdistricts and sections accommodate the geography
of LCI, which consists of numerous small bays, and are designed to
facilitate management of discrete salmon stocks (Middleton 1981, ADF&G
1983a).

A. Distribution

Although all five species of Pacific salmon that are native to

North America may be found in fishing districts simultaneously,

each species has a normal period of abundance (ADF&G 1977). Adult

salmon are found in LCI marine waters from late April to late

September and in fresh waters from late May to late November.

Listed below in tables 12 through 15 is general run-timing

information for the different salmon species in four of the

commercial fishing districts (variations from these times may
occur in some systems). The Barren Island District supports no
spawning populations of salmon and has therefore been excluded
from the following discussions.

B. Abundance

In terms of the average number of fish harvested commercially

during a thirty year period (1954 to 1984), pink salmon are the

most abundant salmon species found in LCI and account for 79.35%

of the harvest. Chum salmon are the second most abundant species

at 13.31% of the harvest and are followed in order by sockeye

salmon at 6.52%, coho salmon at 0.78%, and chinook salmon at 0.04%

(ADF&G 1984c). The number of salmon produced by LCI streams and

lakes, as indicated by escapement estimates, reflects the same

ranking of species. Annual escapements since 1980 for salmon-
producing systems in the Southern, Kamishak Bay, Outer, and

Eastern districts have averaged 472,700 pink salmon and 148,100

chum salmon (tables 16 and 17). Sockeye salmon escapements since

1982 have averaged 103,300 fish (table 18). Compared to pink,

chum, and sockeye salmon, relatively low numbers of coho salmon

are produced in LCI waters, and extremely low numbers of chinook
salmon spawn in the area.

Sections 1. through 5. below are organized according to the

abundance of each species, with the most numerous, pink salmon,

presented first.

1. Pink salmon. There are 26 major pink salmon systems in LCI
(table 16) (ADF&G 1982c). Of these, about 18 are consist-
ently surveyed to obtain seasonal escapement estimates. Some
systems have not been as consistently surveyed from year to
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Table 12. General Salmon Run-Timing Information, Southern District of the LC! Area
Adults Juveniles

Present in Nearshoge b b b
Species & Estuarine Areas Enter Fresh Water Spawning Emerge from Gravel Out-migration
Chinook Late April-late July* None? a None® a None® None? a
Sockeye Early May-late July Late May-mid July Mid July-late Sept. ? Out by late June
Coho Mid July-late Sept. Mid Aug.-late Oct. Early Sept.-late Nov, ? Out by mid July
Pink Late June-late Aug. Mid July-late Aug. Late June-early Sept. ? Out by early April
Chum Mid June-mid Aug. Early July-mid Aug. Mid July-early Sept. ? Out be early Apil
Source: a Schroeder 1984; b ADF&G 1977, unless otherwise noted.

* Evidence indicates that rearing chinook salmon are found in the coastal waters of the district year-round (Schroeder 1984).

Note: Early = 1st to 10th of month, mid = 11th to 20th of month, late = 21st to 30th/31st of month,

Table 13. General Salmon Run-Timing Information, Kamishak Bay District of the LCl Area
Adults Juveniles

Present in Nearshoge b b b
Species & Estuarine Areas Enter Fresh Water Spawning Emerge from Gravel Out-migration
Chinook Late June-late July Late June-late Ju]ya Late Ju]ya ? ?
Sockeye Early June-mid July Early June-mid Aug. Mid July-late Aug. ? Out by mid July
Coho Early Aug.-late Sept. Mid Aug.-late Oct. Early Sept.-late Nov. ? Out by mid July
Pink Mid July-mid Aug. Mid July-early Sept. Early Aug.-late Sept. ? Early Apr.-late May
Chum Late June-mid Sept. Late June-mid Sept. Mid Aug.-late Sept. ? Early Apr.-late May
Source: a Schroeder 1984, b ADF&G 1977, unless otherwise noted.

Note: Early = 1st to 10th of month, mid = 11th to 20th of month, late = 21st to 30th/31st of month.
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Table 14,

General Salmon Run-Timing Information, Outer District of the LCl Area

Adults

Juveniles

Present in Nearshore

Species & Estuarine Areas Enter Fresh Water Spawning Emerge from Gravel Out-migration
Chinook * None None None None

Sockeye Mid June-mid Aug. Mid June-mid Aug. Late July-late Aug. ? Mid May-early July
Coho Mid July-mid Sept. Early Aug.-mid Sept. ? ? ?

Pink Early July-late Aug. Early July-late Aug. Late July-early Sept. Early April-early May Out be early May
Chum Late June-mid Aug. Late June-mid Aug. Late June-late Aug. Probably March & April March & April
Source: Schroeder 1984.

Note: Early = 1st to 10th of month, mid = 11th to 20th of month, late = 21st to 30th/31st of month,

* Rearing chinook salmon from other areas (e.g., UCl, Pacific Northwest, and Canada) found in district waters year-round.

Table 15.

Ceneral Salmon Run-Timing Information, Eastern District of the LC| Area

Species

Adults

Juveniles

Present in Nearshore
& Estuarine Areas

Enter Freshwater

Spawning

Emerge from Gravel

Out-migration

Chinook
Sockeye
Coho
Pink
Chum

Late May-early June
Late May-mid July
Early July-mid Sept.
Late June-mid Aug.
Late June-early Aug.

Late May-late June
Late May-mid July
Mid Aug.-early Nov,
Mid July-mid Aug.
Early July-early Aug.

Mid July-mid Aug.
Late July-late Aug.
Early Oct.-late Nov.
Late July-early Sept.
Mid July-mid Aug.

?
Early May-late May
Mid May-early June
Mid April-mid May
Mid April-mid May

?

Late May-late June
Late May-mid July
Mid April-mid May
Mid April-mid May

Source:

Note:

McHenry 1985,

Early = 1st to 10th of month, mid = 11th to 20th of

month, late = 21st to 30th/31st of month.



year or for as long as others, especially streams in the
Kamishak District where weather is a major deterrent to
regular aerial surveys (Middleton 1981).

Within LCI, pink salmon-producing systems are susceptible to
environmental conditions that cause unpredictable production.
Many of the streams, particularly in the Outer District, are
subject to severe flooding or low water freezing conditions
(ibid.). Dewatering of streams during summer months has also
been observed. In 1982, no visible water flow was observed
in Jakalof Creek of the Southern District during late July
and early August (ADF&G 1983a). Also during 1982, the outlet
stream from Delight Lake in the Outer District dried up
(ibid.). Observed levels of escapement to the Kamishak Bay
District match or exceed those in either the Outer or
Southern districts; however, total run size is probably
considerably smaller because a good portion of the Kamishak
Bay District runs are not harvested and enter the rivers as
escapement (Middleton 1981). Further, spawning streams in
the Kamishak Bay District have historically had severe
fluctuations in their returns and survival rates (ADF&G
1982c). It is believed that environmental conditions that
prevail in this area are much more influential on salmon
production than in the more moderate and marine influenced
areas of the Kenai Peninsula (Middleton 1981, ADF&G 1982c).
The Southern District has six systems that are surveyed
regularly, and escapement observations have been quite
consistent since the late 1950's (ibid.). Four of these,
Humpy Creek, Seldovia Creek, Port Graham River, and Tutka
Lagoon, are the key producing systems for the district
(table 16). It should be noted that the Tutka Bay runs are
largely due to hatchery returns that began in 1978 (1982b).
To provide for optimum sSpawner density and maximum
productivity, escapement goals have been established for each
of the major pink salmon-producing systems. When combined
the pink salmon escapement goal for the systems in the
Southern District is 99,000 to 164,000 spawners per year
(ADF&G 1984c). The total estimated escapement to the major
producing systems during the period 1980 through 1984 has
ranged from 122,900 in 1982 to 239,000 pink salmon in 1981.
During 1984 the escapement estimates for these systems
totaled 129,200 pink salmon (table 16).

The Outer District has seven major pink salmon spawning
systems (table 16), and escapements have been consistently
monitored since 1960 (Middleton 1981). The even-year pink
salmon return has been severely depressed as a result of both
the 1964 earthquake and the extremely cold environmental
conditions of the early 1970s (1982b). Rocky River and Port
Dick Creek have been the primary producers and Windy Left
Creek can at times be a significant producer (Middleton
1981). Windy Right River, Island Creek, South Nuka Creek,
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Table 16. Escapement Estimates of Pink Salmon in Thousands of Fish by District and
Major Systems in the LC! Management Area, 1980-84

District/System 1980 1981 1982 1983 1984

Southern District

Humpy Creek 64.4 115.0 31.9 104.8 84.2
Tutka Lagoon 17.3 21.0 18.5 12.9 10.5
Seldovia Creek 65.5 62.7 38.4 27.9 14.2
Port Graham River 40.2 18.4 28.9 4.6 10.9
China Poot Bay 12.3 5.0 3.1 14.1 8.4
Barabara Creek 5.8 16.8 2.1 14.8 1.0
District total 205.5 239.0 122.9 179.1 129.2
Outer District
Rocky River 6.4 25.0 6.6 16.1 9.0
Windy Left River 10.9 31.3 4.4 11.9 2.5
Windy Right River 3.3 4.7 4,7 4.3 3.4
Port Dick Creek 56.1 106.0 19.9 64.1 44 .6
Island Creek 2.2 25.0 15.0 15.3 35.0
South Nuka Creek .3 16.0 0 22.2 .6
Port Chatham Streams 7.7 11.2 2.0 3.5 7.8
District total 86.9 219.2 52.6 137.4 102.9
Kamishak Bay District
Big Kamishak River 2.0 --- 5.0 0 0
Little Kamishak River .6 - 2.2 0 .1
Amakdedori Creek 3.8 1.5 6.3 .2 0
Bruin Bay River 400.0 95.0 75.0 4.0 110.0
Sunday Creek 5.2 14.2 12.0 4.7 12.0
Brown's Peak Creek 2.3 17.7 3.5 1.7 6.8
District total 413.9 128.4 104.0 10.6 128.9
Eastern District
Bear Creek - --- 7.9 .8 7.7
Salmon Creek .- --- 21.0 .5 10.2
Mayor Creek - --- 3.4 0 1.5
Clear Creek - --- 2.2 0 3.4
Thumb Cove --- --- 7.9 4.9 4.2
Humpy Cove a - --- 4,0 2.0 2.5
Tonsina Creek -=- - 7.5 5.4 6.0
District total ——- —-——- 53.9 13.6 35.5
LCI total 706.3 586.6 333.4 340.7 396.5

Source: ADF&G 1982b, 1982c, 1982e, 1984b, 1984c.
--- means no data were available.

a Pink salmon escapement estimates are minimum figures due to glacial water and flooding
that occur in late August and September,
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and Port Chatham streams are relatively small producers
(ibid.). Minor pink salmon spawning systems are found at
Port Dick Right Hand Creek, James Lagoon, Desire Lake Creek
and several South Nuka Island Creeks (ADF&G 1982b, 1982c;
Schroeder 1984). During odd-year returns, Port Dick Creek
has two runs of pink salmon. The early run consists of
primarily upstream spawners, whereas the Tlater run is
composed of primarily intertidal spawners (ADF&G 1982c). To
provide for optimum spawner density and maximum productivity,
escapement goals have been established for each of the major
pink salmon-producing systems. When combined, the pink
salmon escapement goal for the systems in the Outer District
is 142,000 to 253,000 spawners per year (ADF&G 1984c). The
total estimated escapement to the major producing systems
during the period 1980 through 1984 has ranged from 52,600 in
1982 to 219,200 in 1981. During 1984, the escapement
estimates for these systems totaled 102,900 pink salmon
(table 16).

The Kamishak Bay District has three major pink salmon
spawning streams from which most of the district's commercial
harvest is derived. They are Bruin Bay River, Sunday Creek
and Brown's Peak Creek (ADF&G 1982b, 1982c, 1983a). Sunday
Creek in Rocky Cove and Browns Peak Creek in Ursus Cove have
produced very large pink salmon runs in past years, but the
streams appear to be susceptible to flooding, freezing, and
dewatering. Thus, pink salmon returns from good spawning
escapements have fluctuated wildly (ADF&G 1982c). Pink
salmon also spawn in the Big Kamishak and Little Kamishak
rivers and Amakdedori Creek (ADF&G 1983a). To provide for
optimum spawner density and maximum productivity, escapement
goals have been established for the six pink salmon-producing
systems mentioned above. When combined, the pink salmon
escapement goal for these systems is 90,000 to 115,000
spawners per year (ADF&G 1984c). The total estimated
escapement to these systems during the period 1980 through
1984 has ranged from 10,600 fish in 1983 to 413,900 fish in
1980. The 1984 estimated escapement to these systems totaled
128,900 pink salmon (table 16).

The Eastern District pink salmon fishery has been primarily
an even-year fishery (ADF& 1982c), and observations are
restricted to schooling fish along the Resurrection Bay
shoreline and a few small streams toward the upper end of the
bay (Middleton 1981). 1In terms of harvest, Mayor, Bear, and
Salmon creeks have historically been the major producing pink
salmon systems 1in the Eastern District (ADF&G 1982c).
Significant returns have occasionally been observed at Thumb
Cove, Humpy Cove, and Tonsina Creek in the outer portion of
Resurrection Bay and at Spring Creek on the eastern shore of
the bay (ADF&G 1982c, Schroeder 1984). Pink salmon are also
produced in the Aialik Lake system of Aialik Bay (ADF&G
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1983a). To provide for optimum spawner density and maximum
productivity, escapement goals have been established for
seven of the pink salmon-producing systems of the Eastern
District. They include Bear, Salmon, Mayor, and Tonsina
creeks and Thumb and Hump coves. The combined escapement
goal for these systems is 27,000 spawners per year (ADF&G
1984c). Escapement estimates for these systems are available
only since 1982. The estimated escapements to these systems
totaled 53,900, 13,600, and 35,500 spawners in 1982, 1983, -
and 1984, respectively (table 16).

Chum salmon. There are 21 chum salmon-producing systems in
LCI where annual or frequent escapement counts are made. The
systems have been monitored for an average of 13 years
(Middleton 1981). During recent years, chum salmon returns
to Tutka Creek and the FRED hatchery located there have also
been monitored.

Chum salmon are much Tless abundant than pink salmon and
essentially occur in the same streams and fishing areas as
pink salmon. As with pink salmon, chum salmon in LCI are
susceptible to environmental conditions that result in
unpredictable production. Virtually all of the streams,
particularly in the Kamishak Bay District, are subject to
severe flooding and winter freezing conditions (ibid.).

Chum salmon are a relatively minor salmon species in the
Southern District (ADF&G 1982b, 1982c, 1983a). Stocks have
been very low since the 1964 earthquake, which caused an
extensive loss of spawning area due to land subsidence
(Middleton 1981). Chum salmon spawn 1in numerous small
streams of the Southern District, with the two largest
spawning concentrations occurring in the Port Graham and
Seldovia rivers (ADF&G 1982b). Escapement goals for chum
salmon in the Southern District have been established only
for the Port Graham River, where the range is 4,000 to 8,000
spawners per year (ADF&G 1984c). Escapement estimates to the
three systems mentioned above have ranged from 1,400 to 5,300
chum salmon during the period 1980 through 1984. During
1984, the escapement estimate to these systems totaled 3,400
chum salmon (table 17).

The Outer District has nine streams for which escapement data
are available (table 17). Of these, Dogfish (Koyuktolik) Bay
stream and Island Creek in Port Dick are the primary chum
salmon-producing systems (ADF&G 1982c). Other major chum
salmon-producing systems include the Petrof and Rocky rivers
and at times Port Dick Head End Creek (ADF&G 1982c, 1983a).
To provide for optimum spawner density and maximum product-
ivity, escapement goals have been established for the five
systems mentioned above. When combined, the chum salmon
escapement goal for these systems is from 41,000 to 54,000
spawners per year (ADF&G 1984c). Escapement estimates for
the nine major chum salmon-producing systems of the Outer
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Table 17. Escapement Estimates of Chum Salmon in Thousands of Fish by District and Major
Systems in the LCI Management Area, 1980-84

District/System 1980 1981 1982 1983 1984

Outer District
Dogfish (Koyuktolik)

Lagoon (streams) 4.0 11.5 8.5 5.3 8.6
Port Chatham

(streams) .2 1.6 .8 .9 .2
Windy Right River .5 .9 oA .2 .3
Windy Left River .5 .3 .1 0 .1
Rocky River 23.0 12.5 2.8 4,0 3.5
Head End Creek 4,2 4.1 1.7 4.5 2.7
Island Creek 10.9 17.5 8.7 36.2 25.6
Middle Creek - .1 .1 .2 .6
Petrof River 5.0 2.4 .7 1.8 1.5

District total 48.3 50.9 23.8 53.1 43.1

Kamishak District

Silver Beach

{streams) 3.2 1.2 4.0 2.0 .1
Main Left

(streams) 5.6 1.9 2.3 2.2 .6
Big Kamishak River 10.0 11.0 25.0 25.0 19.0
Little Kamishak

River 13.0 6.0 18.0 25.0 12.0
McNeil River 8.0 30.0 25.0 48.0 21.0
Cottonwood Creek 4.2 9.0 7.0 8.3 6.5
Iniskin River 9.3 9.0 12.8 12.0 9.8
Bruin River 15.0 10.0 10.0 5.5 8.0
Rocky Cove

(Sunday Creek) .2 .8 4,0 1.0 .5
Ursus Cove (streams) 8.0 10.0 9.0 7.7 7.0

District total 76.5 88.9 1171 136.6 84.5

Southern District

Tutka Creek -—- -—— 1.3 .5 .5
Seldovia River .3 .5 1.0 ) .8
Port Graham River 1.1 4.8 2.5 1.9 2.1

District total 1.4 5.3 4.8 2.9 3.4
Lower Cook Inlet total 126.2 145.1 145.7 192.7 131.0

Source: ADF&G 1982 b, 1982c, 1982e, 1984b, 1984c.

--- means no data were available,
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District during the period 1980 through 1984 have ranged from
23,800 in 1982 to 53,100 chum salmon in 1983. The 1984
escapement estimate totaled 43,100 chum salmon (table 17).
The Kamishak Bay District has 10 chum salmon systems that are
surveyed regularly and represent most of the chum
salmon-producing systems in the district (table 17).
Spawning streams in the district have historically had large
fluctuations in both their returns and survival rates. This
has been attributed to the severe environmental conditions
that are prevalent in the area (ADF&G 1982c). Eight of the
10 chum salmon systems of the district have had escapement
goals established to provide for optimum spawner density and
maximum productivity. These systems include the Big
Kamishak, Little Kamishak, McNeil, Iniskin, and Bruin rivers,
Cottonwood Creek, and the streams draining into Ursus Cove
and Main Left. When combined, the chum salmon escapement
goal for the Kamishak Bay District is 85,000 to 110,000
spawners per year (ADF&G 1984c). Estimated escapements to
the 10 major systems during the period 1980 through 1984 have
ranged from 76,500 in 1980 to 136,600 chum salmon in 1983.
The 1984 estimated escapement totaled 84,500 chum salmon
(table 17).

The Eastern District has very few chum salmon spawning areas.
Small spawning areas have been observed in Day Harbor and
Aialik Bay, but the two major chum salmon-producing streams
in the district are Tonsina and Clear creeks in Resurrection
Bay (ADF&G 1982c). No escapement goals for chum salmon in
the Eastern District have been established, and escapement
estimates are available only for Tonsina Creek. Escapement
estimates for 1980 to 1982 have ranged from 1,500 to 6,800
(Schroeder 1984). The 1984 escapement was estimated at 5,100
fish (ibid.).

Sockeye salmon. In terms of average number of fish harvested
annually, sockeye salmon are a minor species in the LCI.
There are about 15 known sockeye salmon-producing systems,
and escapement observations cover 20 years or more for most
systems (Middleton 1981).

Within the Southern District, there are several minor sockeye
salmon-producing systems, but the only natural major producer
is the English Bay Lakes system (ADF&G 1982b, 1982c). In
1976, FRED began stocking Leisure Lake with fingerling
sockeye salmon in a research program to assess the potential
of barren lakes on the Kenai Peninsula to produce and rear
Jjuvenile sockeye. Adult sockeye salmon from Leisure Lake
stocks return to China Poot Bay but cannot reach the Tlake
because of a series of waterfalls in the outlet stream (ADF&G
1981b, 1981c). Sockeye salmon escapement goals in the
Southern District have been established only for the English
Bay Lakes system. The goal is 10,000 to 20,000 spawners per
year (ADF&G 1984c). Escapement estimates to the English Bay
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Lakes system and Clearwater Slough, the two systems for which
data are available, totaled 21,100, 12,600 and 11,300 sockeye
salmon in 1982, 1983, and 1984, respectively (table 18).
Major sockeye salmon-producing systems of the Outer District
include Delight and Desire lakes in the McCarty Fiord portion
of Nuka Bay (ADF&G 1983a). During 1981, a minor sockeye
salmon fishery occurred for the first time at Anderson Beach,
just south of Port Chatham, where a very small Take system
supports a population of fish (ADF&G 1982c). To provide for
optimum spawner density and maximum productivity, escapement
goals have been established for each of these sockeye
salmon-producing systems. When combined, the escapement goal
for the three systems totals 22,000 spawners per year (ADF&G
1984c). Estimated escapements for the systems totaled
43,600, 19,500, and 26,700 in 1982, 1983, and 1984,
respectively (table 18).

Sockeye salmon production in the Kamishak Bay district occurs
only in the Bruin Bay, McNeil River and Kamishak-Douglas
subdistricts or southern half of the district (ADF&G 1983a).
The Mikfik Lake system in the McNeil River subdistrict is the
largest producer of sockeye salmon at the present time
(1982c). The fish, however, are extremely small, averaging
only 4.1 to 4.3 1b per fish (ADF&G 1983a). The Big Kamishak
River and the Douglas River in the Kamishak-Douglas
subdistrict also produce sockeye salmon. A small sockeye
salmon run returns annually to Amakdedori Creek in the Bruin
Bay subdistrict (ADF&G 1982c). The Chenik Lake system of the
Bruin Bay subdistrict historically had very high sockeye
salmon production. 01d records report a weir count of 53,000
sockeye salmon escapement in 1932 and a 39,000 escapement in
1933 (Middleton 1981). Natural forces, either accentuated by
or caused by the 1964 earthquake, altered the outlet stream
to the extent that now only a few sockeye salmon enter the
system on certain tides (ibid.). Escapement goals have been
established for the Mikfik and Chenik lake systems only.
When combined the goal is 15,000 to 25,000 spawners per year
(ADF&G 1984c). Escapement estimates for these two systems
and the Big Kamishak River, the Douglas River, and the
Douglas Beach area totaled 58,800, 23,900, and 21,600 sockeye
salmon in 1982, 1983, and 1984, respectively (table 18).
Within the Eastern District, the Aialik Lake system and the
Bear Lake system produce sockeye salmon. Escapement goals
have been established only for the Aialik Lake system and are
2,500 to 5,000 spawners per year (ADF&G 1984c). Escapement
estimates to these systems are limited. For the years 1982,
1983, and 1984, estimated escapements to the Aialik Lake
system were 22,400, 20,000, and 22,800 sockeye salmon,
respectively. Estimated escapements to the Bear Lake system
were 463, 656, and 538 sockeye salmon during 1982, 1983 and
1984, respectively (table 18).
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Table 18, Escapement Estimates of Sockeye Salmon by District and Major Systems in
the LCI Management Area, 1982-84

. 1982 1983 1984
District/System Escapement Escapement Escapement
Southern District

English Bay 20,000 12,000 11,100
Clearwater Slough 1,100 600 200
District total 21,100 12,600 11,300
Outer District
Desire Lake 18,000 12,000 15,000
Delight Lake 25,000 7,000 10,500
Anderson Beach 600 500 1,200
District total 43,600 19,500 26,700
Eastern District
Aialik Lake 22,400a 20,000a 22,000ab
Bear Lake 463 656 538
District total 22,863 20,656 22,538
Kamishak District

Mikfik Lake 35,000 7,000 6,000
Chenik Lake 8,000 11,000 13,000
Big Kamishak River 10,000 5,000 2,500
Douglas River 4,200 500 0
Douglas Beach 1,600 400 100

District total 58,800 23,900 21,600
LCI total 146,363 76,656 82,138

Source: ADF&G 1983a, 1984b, and 1984c unless otherwise noted.

--~ means no data were available.

a McHenry 1985.

b Of 3,553 sockeye salmon that returned, 538 were allowed to reach the spawning

grounds, because of an ongoing late fertilization project to enhance coho salmon
production, The remainder were donated to charitable organizations.
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4. Coho salmon. Coho salmon are a very minor Species in terms
of average annual harvest in the LCI (ADF&G 1984c). Until
recently, the English Bay Lakes system and Clearwater Slough
both in the Southern District, were the only known coho
salmon systems of any consequence in LCI. In 1982, however,
returns to the Kamishak-Douglas and McNeil River subdistricts
of the Kamishak Bay district were phenomenal (ADF&G 1983a).
The district harvest of 38,685 coho salmon was over 20 times
the average district catch and over 124 times the previous
record harvest set in 1975 (ibid.). Aerial surveys for coho
salmon escapements have never been flown in the past because
of lack of funds and the relatively minor importance of the
harvest (ibid.). Due to the magnitude of the 1982 return,
however, aerial surveys were conducted on August 24 and
indicated escapements of 6,550 in the Douglas River, 9,500 in
the Big Kamishak River, 1,100 in the Little Kamishak River,
and 3,000 in the McNeil River, for a total of 20,250. Large
numbers of coho salmon were still present in the area when
fishing ceased on August 26, and the escapement to these
systems probably exceeded 30,000 fish (ibid.). The harvest
in 1982 and 1984 is indicative of excellent freshwater growth
and survival presently occurring on all rearing species of
salmon in LCI (1984). Escapement data on coho salmon for
other districts and streams in LCI is not collected.

5. Chinook salmon. Chinook salmon are not produced in
commercial quantities by river systems found in the LCI.
Those that are harvested are probably either bound for UCI
systems or are "feeder chinooks" that rear in LCI marine
waters (Schroeder 1984). From data collected since 1977 on
the Kachemak Bay sport fishery (Wallis and Hammarstrom 1983),
it is known that chinook salmon from Oregon, Washington,
British Columbia, and Southeast Alaska frequent LCI waters.
LCI streams known to support chinook salmon populations
include the Eastern District system of the Resurrection River
and its tributary Salmon Creek. Chinook salmon are also
found in the Kamishak Bay District in the Little Kamishak
River and its tributary Strike Creek and in the McNeil River
(ADF&G 1984d). No escapement figures for these systems are
available.

C. Habitat Enhancement
See sections V.A. and V.B. of this narrative.

PRINCE WILLIAM SOUND (PWS) MANAGEMENT AREA

The PWS Management Area includes all of the drainages entering the Gulf
of Alaska between Cape Suckling and Cape Fairfield. The area includes
the Bering River (Controller Bay), the Copper River and its delta, and
PWS. Topographically, the area is characterized by the extensive
Copper River drainage and its massive outwash delta and by the
intricate island and bay complex of PWS. Within this island-bay
complex are thousands of miles of shoreline distributed in a fiord
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system particularly suited to early stage rearing of juvenile salmon.
The Bering and Copper rivers are the only major watersheds; however,
approximately 700 short, coastal streams within PWS proper are also
important for salmon production. Salmon use of these small streams is
so widespread that, unlike other areas of Alaska, no single stream or
small group of streams plays a dominant role in salmon production
(ADF&G 1978).

The PWS Management Area is divided into 11 districts that conform to
the local geography and distribution of the five species of salmon
harvested by the commercial fishery. They are the Copper River, Bering
River, Unakwik, Coghill, Eshamy, Eastern, Northern, Northwestern,
Southwestern, Montague, and Southeastern districts (ADF&G 1984a). The
last six are commonly collectively termed the General Purse Seine
District. The boundaries of the PWS Management Area are described and
illustrated in the salmon commercial harvest portion of the Human Use
section of this volume.

A.  PWS Management Area Distribution Summary

Although all five species of Pacific salmon native to North
America are present in the PWS area, they are not equally
distributed. Pink and chum salmon are the dominant species in PWS
but are essentially absent in the Copper and Bering rivers (ADF&G
1978). The Copper River is the major producer of sockeye salmon,
with only minor populations present in PWS. Chinook and coho
salmon populations are relatively small throughout the PWS area,
although the Copper River has been a small but consistent producer
of chinook salmon. Coho salmon are the dominant salmon species in
the Bering River (ibid.).
Adult salmon are found in the PWS Management Area marine and
estuarine waters from mid May to late September and in fresh
waters from late May to late March. Table 19 presents run-timing
information for the different salmon species predominantly found
in each district (variations from these times occur in some
systems).

In the narratives that follow, the discussion of salmon

distribution and abundance will be organized in relation to the

management districts. This is done because of the inconsistent
distribution of the various salmon species within the PWS

Management Area.

B. Copper River District

The Copper River District includes all waters between Cape Martin

on the east and Hook Point, Hinchinbrook Island, on the west, and

is separated from PWS Eastern District by a boundary line from

Boswell Rock, Hinchinbrook Island, to the radio tower at Whitshed

Village on the mainland shore southwest of Cordova. The Copper

River District is generally divided into the extensive delta of

the Copper River and the upper Copper River (ADF&G 1981a).

1. Distribution. Sockeye salmon is the dominant species
produced by the Copper River system, and only small runs of
chinook and coho salmon are produced. Pink and chum salmon
runs are relatively insignificant in the Copper River.
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Table 19. General Salmon Run-Timing Information by District(s) for the PWS Management Area
Salmon Adults Present in Adults Present Peak Period

District(s) Species Commercial Fishery in Fresh Water of Spawning

Copper River Chinook Mid May-late June Early June-mid Aug. Late July-early Aug.
Sockeye Mid May-late July Late May-late Mar, Early July-late Oct.
Coho Early Aug.-early Sept. Mid Aug.-late Jan. Early Sept.-mid Oct.

Bering River Sockeye Mid June-early Aug. Early July-mid Aug. Late July-early Aug.
Coho Late Aug.-late Sept. Mid June-late Sept. Late Sept.

Coghill &

Unakwik Sockeye Late June-mid July Early June-mid Sept. Late July-mid Sept.

Pink Late July-late Aug. Late June-mid Sept. Late July-mid Sept.
Chum Late July-late Aug. Late June-mid Sept. Late July-mid Sept.

Eshamy Sockeye Mid June-early Sept. Late June-late Oct. Mid Sept.-late Oct.
Pink Early July-late Aug. Late July-early Sept. Late July-early Sept.
Coho Mid July-late Aug. Mid July-late Oct. Early Oct.-late Oct.

Generg] Purse

Seine Pink Early July-late Aug. Late June-early Sept. Mid July-early Sept.
Chum Early July-late Aug. Late June-mid Sept. Mid July-early Sept.
Sockeye Mid June-early Sept, Early July-mid Oct. Early Aug.-mid Oct.
Coho Late July-early Sept. Mid Aug.-early Nov, Mid Aug.-early Nov.

Source:
comm.

Note:
month.

ADF&G 1978, 1983b; Fridgen 1984; Pirtle 1978; Randall et al. 1983; Roberson, pers.

Early = 1st to 10th of month, mid = 11th to 20th of month, late = 21st to 30th/31st of

a Included are the Eastern, Northern, Northwestern, Southwestern, Montague, and Southeastern

districts.

Sockeye salmon spawn in lakes, streams, sloughs, and springs
of the delta and upper river. Juvenile sockeye salmon rear
in the Tlakes and sloughs, many of which are glacially
occluded (Sharr 1983). Runs returning to the Copper River
delta are more evenly distributed over time than upper Copper
River stocks, which are concentrated somewhat earlier in the
overall run-timing (Roberson, pers. comm.). Chinook salmon
runs into the Copper River coincide with the upper river
sockeye salmon runs. Thus the king salmon commercial fishery
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is primarily an incidental catch fishery in the Copper River
District (ibid.).

Abundance. Because of the size of the Copper River drainage
and the glacially occluded nature of many of the streams, it
is difficult to prepare a salmon population estimate for the
entire system. Since 1978, side scan sonar has been operated
at the outlet of Miles Lake, to monitor the sockeye salmon
escapement into the upper Copper River. In addition to
sockeye salmon, other species of salmon are also enumerated
as they pass the sonar site (ADF&G 1983b). The escapement
numbers so derived, however, serve only as an indicator of
the magnitude of the salmon run. The ADF&G (1981b) cautions
that ". . . accuracy of population numbers generated by side
scan sonar is dependent upon site location and species
enumerated. Sonar counters do not enumerate every fish that
migrates upstream. They accurately count those which pass
over the counting plane or substrate of the counter but not
those which migrate outside or offshore of the sonar
substrate. Water depth, velocity, channel configuration and
location or absence of obstructions are variables which
influence where salmon migrate in the river at a particular
time and location." In addition, late-run fish such as coho
salmon may migrate upstream after sonar operations are
terminated each season, and therefore their numbers are not
included in the sonar estimates. Sonar estimates from the
Miles Lake site are as follows (ADF&G 1983b):

1978 194,372 salmon (all species)
1979 248,709 salmon (all species)
1980 283,856 salmon (all species)
1981 534,263 salmon (all species)
1982 467,277 salmon (all species)
1983 545,724 salmon (all species)

It must also be noted that, in addition to these estimates,
many sockeye and coho salmon of the Copper River spawn
downstream of the sonar site in the Copper River delta.
During the period 1978 through 1983, escapement estimates
prepared from aerijal surveys in the delta for these two
species have ranged from 98,980 fish in 1978 to 254,834 fish
in 1980 (tables 22 and 24).
Age composition analysis of the Copper River sockeye salmon
commercial catch shows that the five-year-old (1.3) age group
normally dominates the run (ADF& 1983b). Chinook salmon
samples from the Copper River commercial catch show age
groups 1.3 and 1.4 as dominant for that species (Sharr 1983).
Cohob§a1mon returns are dominated by the 2.1 age group (ADF&G
1983b).
a. Sockeye salmon. Tagging data collected between 1967 and
19/2 on upper Copper River sockeye salmon have been
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analyzed to identify the migration timing of individual
stocks (Merritt and Roberson 1983). Fifteen sockeye
salmon stocks and their corresponding time densities
through Wood Canyon in the upper Copper River were
delineated (table 20). This allowed examination of
migratory behavior and variation between stocks and
years (ibid.). Calculated travel rates over time were
used to estimate the mean date of migration of stocks
through the Copper River commercial fishing district.
This run-timing dinformation 1is wultimately useful in
allocating fishing times in the commercial district and
is included in table 21.

Aerial surveys are conducted regularly on major sockeye
salmon spawning lake and stream systems and are used as
an index to determine spawner distribution both upriver
of the sonar site and in the delta area below the sonar
site. During the period 1974 through 1983, escapement
estimates from peak aerial survey counts of the index
systems have ranged from 18,493 in 1974 to 166,500
sockeye salmon in 1980 in the Copper River delta. In
the upper Copper River, the escapement estimates have
ranged from 11,190 in 1975 to 89,945 in 1982 (table 22).
Escapement estimates for the index systems are contained
in table 22.

b. Chinook salmon. Aerial surveys are also wused to
enumerate chinook salmon in the Copper River District.
Since 1974, the escapement estimates from index streams
of the Copper River have ranged from 1,233 chinook
salmon in 1975 to 4,016 in 1982 (table 23).

c. Coho salmon. Aerial surveys of coho spawning systems
provide an index to the escapement. Inclement weather
and muddy streams make comparable annual estimates
difficult. Escapement estimates for the Copper River
delta coho salmon index streams during the period 1974
through 1983 have ranged from 7,528 fish in 1976 to
88,334 fish in 1980 (table 24).

d. Pink and chum salmon. No escapement information for
pink and chum salmon in the Copper River District is
available. Commercial harvest figures of these species
are included in table 25. It should be noted, however,
that some of the harvested pink and chum salmon may be
fish bound for streams in other districts.

Bering River District

The Bering River District includes the area between Cape Martin on

the west and Cape Suckling on the east, including Controller Bay

and Katalla Bay (ADF&G 1981a).

1. Distribution. Sockeye and coho salmon are the primary
species found in the Bering River District. During the
commercial fishing season, incidental catches of chinook,
pink, and chum salmon are taken each season but usually
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Table 20. The Mean Passage Date of Upper Copper River Sockeye Salmon Stocks at Wood Canyon, Based on
Tagging Data Collected from 1967 through 1972, Grouped into Six Significantly Different Time Spans with the
SNK Test

Mean Date
June July August
Km® Stock 7 17 27 7 17 77 3
459.2 Fish Creek-Mentasta . . . . *
456.9 Fish Creek & Lake . . . . . .. *
455.0 Mentasta Lake . . . . . . . .. *
305.2 St. Anne Creek . . . . . . . . .. *
292.5 Mahlo Creek . . . . . « . . . . . *
419.4 Suslota Creek & Lake . . . . . . . . . *
417.1 12 Mile Creek . & . & v v v v v v e e e e e e *
446.0 Gulkana River:
Paxson-Mud Creek . . . ¢« . ¢« ¢« ¢ ¢ v v « ¢« « & *
357.6 Mendeltna Creek . . . ¢« ¢ v v ¢ v ¢ @ o v o o« o v *
446.3 Mud Creek & Lake . . . . ¢« ¢ v ¢ ¢ ¢ v o ¢ ¢ ¢ 4 o v *
288.3 Upper Klutina River . . . . ¢ . ¢ v v v v v v v o o o & *
197.6 Lower Tonsina Creek . . . & & & & ¢« ¢ 4 ¢« 6 ¢ ¢ o o o« o o & & *
457.6 Gulkana River:
Mud Creek-Summit . . . . . & ¢ v ¢t i e e e e e e e e e e e *
219.6 Long Creek & Lake . . & & ¢ v 0 vt 0 i it et e e e e e e e e e e e e e e e e e e e *
259.4 Tonsina Lake & v v v v et e e e e e e et e e e e e e e e e e e e e e e e e e e e e *

Source: Merritt and Roberson 1983.
a River kilometers to the spawning grounds of each stock.

* Denotes mean passage date of combined years.
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Table 21. Estimated Mean Date and Range (80%) of Migration at the Copper River Commercial District Fishery
for Upper Copper River Sockeye Salmon Stocks, Ranked by Their Estimated Mean Spawning Population Size,
Based on Tagging Data Collected, 1967-72

Est. Pop. Percent May June July
Stock Size Contribution 3 15 27 8 20 2 14 26

Gulkana River:

Mud Creek-Summit Lake 28,412 19.8 }
Long Creek & Lake 21,662 15.1 }
Upper Klutina River 18,476 12.9 —_——
Suslota Creek & Lake 12,313 8.6 —_—r
St. Anne Creek 12,285 8.6 —_—
Gulkana River:

Paxson-Mud Creek 10,766 7.5 '
Mendeltna Creek 7,659 5.4 —_—
Mud Creek & Lake 7,584 5.3 }
Fish Creek & Lake 6,916 4.8 -
Mahlo Creek 5,442 3.8 —_—
12 Mile Creek 3,911 2.7 —_—
Mentasta Lake 3,398 2.4 —_—
Tonsina Lake 1,989 1.4 —_—
Fish Creek-Mentasta Lake 1,552 1.1 ——
Lower Tonsina Creek 823 0.6 —_——

Total 143,188 100.0

Source: Merritt and Roberson 1983.
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Table 22, Copper River Sockeye Salmon Spawning Escapement Estimates in Number of Fish,a 1974-83

Portion
of River System 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983
Upper Copper Salmon Creek 400 0d 300 2752 50 450 1,500 250 850 1,550
River Tonsina Lake 200 250 900 432 4 775 650 1,725 1,700 2,850
Mahlo Creek 500 314 600 5,200 300 450 1,000 1,800 3,300 2,400
St. Anne Creek 2,100 449¢ 1,700 7,000 1,150 730 5,000 4,700 8,800 9,700
Mendeltna Creek 332 325 900 3,900 725 350 1,125 4,830 400 2,850
Keg Creek 190 256 125 725 1,050 1,300 2,335 320 495 620
Dickey Lake 10 25 0 650 75 13 250 20 410 135
Swede Lake 15 6 10 750 80 155 400 450 1,400 550
Paxson [Lake Outlet 1,000 550 2,100 3,800 2,500 1,900 3,800 1,500 3,800 3,300
Inlet to Mud Creek 14,300 2,100 4,200 6,000 2,700 5,400 8,200 2,200 1,150 7,500
Mud Creek & Lake 300 400 1,100 650 150 460 740 810 1,900 470
Mud Creek-
Summit Lake 2,700 1,200 1,900 5,900 800 2,600 3,075 3,400 17,400 5,700
Fish Lake 800 2,800 900 8,000 2,650 1,700 3,175 8,800 22,560 5,500
Bad Crossing #1
and #2 650 S 16 8,400 600 650 75 15,000 4,550 2,000
Fish Creek 450 200 250 6,900 1,300 350 900 10,500 1,700 900
Mentasta Lake 700 450 600 3,500 3,600 2,500 3,200 7,400 3,250 6,800
Suslota Lake 400 0 100 300 1,200 1,000 1,700 300 1,800 5,600
Tanada Lake 3,100 700 6,100 9,100 2,625 5,175 13,700 11,200 11,680 10,900
Long Lake 750 1,100 2,450 877b 1,425 3,100 2,650 1,325 1,700 5,600
Tana River 520 60 25 Loy 504 465 2,130 290 1,100 2,485
Upper Cooper
River subtotal 29,417 11,190 24,276 72,763 23,488 29,523 55,595 76,820 89,945 77,410
Copper River Eyak Lake® 4,625 20,200 9,450 13,600 16,250 14,500 27,800 17,150 13,800 11,100
delta McKinley Lake 2,000 10,600 10,000 16,000 20,819 29,000 32,000 20,800 23,000 20,500
Tokun Lake h 1,468 1,550 11,000 4,900 10,600 11,500 20,500 11,700 7,450 8,145
Martin Lake 1,500 5,110 12,000 7,044 13,100 14,000 30,700 36,050 16,030 26,000
Little Martin Lake 1,500 2,000 8,000 1,550 4,500 4,000 8,000 2,500 6,020 6,000
Martin River ; --- 1,500 1,500 1,450 3,500 8,200 1,500 5,350 1,000 3,650
Ragged Pt. Lake --- 3,000 4,000 3,750 5,500 20,000 18,000 9,500 13,500 10,000
Martin R, Slough 5,000 1,120 2,500 3,100 6,300 4,000 10,000 15,000 9,500 11,000
39 Mile Creek 2,400 2,500 3,500 4,500 6,500 17,500 18,000 11,000 13,000 13,000
Copper River
Delta subtotal 18,493 47,580 61,950 56,434 87,069 122,700 166,500 129,050 103,300 109,395
System total 47,910 58,770 86,226 129,197 110,557 152,223 222,095 205,870 193,245 186,805

Source: ADF&C 1983b.

--- means no data were available.

a Peak aerial survey estimates of index spawning areas, unless otherwise noted.
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Table 22 (continued).

b

[

Interpolated.

Ground survey.

Poor survey conditions.

Includes Hatchery and Power creeks.

Includes Salmon Creek.

Includes Tokun Lake Outlet, Tokun River, and Tokun Springs.

Includes Martin Lake feeder stream, Pothole Lake, Pothole River, and Martin Lake Outlet.

Includes Ragged Point Lake Outlet and River,
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Table 23. Chinook Salmon Escapement Index of the Copper River in Numbers of Fish, 1974-83

Index Area 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983
East Fork

Chistochina River 137 Al 289 132 137 810 575 120 1,260 575
Gulkana River 1,317 741a 777 1,090 921 1,380 718 7542 1,656 931
Mendeltna Creek 15 38 35 73 52 ) 3 51 70 12
Kaina Creek 55 1238 37 91 125 279 247 191 200 166
St. Anne Creek 32 26: 15 10 24 16 8 19 35 87
Manker Creek 29 19a 6 15a 20 16 35 23 49 141
Grayling Creek 49 48 17 48 92 153 66 107 127 287
Little Tonsina River 65 161 98 35a 285 285 70 191a 440 330
Indian River 4 6 61 20 9 29 24 20 179 41

Total without inter-
polated counts 1,654 979 1,335 1,446 1,665 2,973 1,746 712 4,016 2,570

Counts missing (5) (2) (2)

Total with inter-
polated counts 1,654 1,233 1,335 1,514 1,665 2,973 1,746 1,486 4,016 2,570

Source: ADF&G 1983b.

a Interpolated.
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Table 24. Copper River Delta Aerial Survey Estimates of Coho Salmon in Numbers of Fish,a 1974-83

System 1974 1975 1976 1977 1978 1979 1980 1981 1982
Eyak Lake 175b 7,350b 3,000b 3,700b 9032 6,000b 9,200b 2,750+ 7,000 14,600
Hatchery Creek 533b 592b 108b 543b 190b 568b 1,905b 2,500 125
Power Creek 533 592 108b 543 190 568 1,905 800 1,500
Ibek Creek 4,500b 3,500 540b 3,500 1,575 850 12,110 10,000 1,100
19 Mile Creek 267 200b 54b 35b 95b 500 100 1,500b 250
McKinley Lake 15b 740b 135b 679 238b 500b 2,500 1,344 500
Salmon Creek 733 814 149 1,300 262 781 2,000 1,700 4,650
26-27 Mile b b b b b b b

Creek 178 197 36b 181 63 189 635 250 50
39 Mile Creek 6,500 2,500 342 3,000 4,500 600 7,100 1,900 2,000
Goat Mt, b b b b b

Creek 1,155 1,500 234 1,177 412 1,230 800 500 50
Pleasant b b b b

Creek 550 1005 185b 1,500b 325b 970b 500 1,837b 400
Tokun Lake 125b 370 68b 340b 119b 355b 2,000 672 400
Tokun River 333 500 122b 611 214b 639b 2,200 800 2,000
L. Martin Lake 700 350 203b 1,019 357 1,065 1,500 6,000 150
Martin River 5,500 525b 347b 2,000b 150b 460 12,855 4,000b 7,500
Martin Lake 750b 765b 140b 701b 246b 250b 4,500b 1,389 9,000
Ragged Point 733 814 149b 747 262b 781b 2,619b 200 2,500
Ragged Outlet 1,800 150 108 300 190 568 1,905 1,000 50

Martin Slough 1,600 8,000 1,500 7,300 1,700 14,500 22,000 10,900 1,350

Total 26,680 29,559 7,528 29,176 11,911 31,374 88,334 50,042 40,575 60,175

Source: ADF&G 1983b.
-~-- means no data were available,.
a Counts were made as weather allowed and may or may not have been made during periods of peak abundance.

b Interpolated.



Table 25.

Commercial Harvest of Pink and Chum Salmon in the Copper River District in
Number of Fish, 1974-83

Year Pinka Chuma
1974 9,839 664
1975 236 807
1976 3,392 178
1977 23,185 335
1978 3,512 2,233
1979 1,295 107
1980 3,966 198
1981 23,952 1,799
1982 6,843 17
1983 7,345 2,217
10-year average catch 7,672 896

Source:

ADF&G 1983b.

a The majority are assumed to be incidental catches (Roberson, pers. comm.).

amount to less than 1% of the district's salmon harvest
(Pirtle 1978).

Systems known to support spawning sockeye and coho salmon
populations within the district include the Bering, Katalla,
Edwards, and Campbell rivers (ADF&G 1984d). Escapement
surveys are performed only on the Bering and Katalla river
systems.

Abundance:

a.

Sockeye salmon. Escapement estimates of sockeye salmon
in the Bering River District are obtained by aerial
surveillance of key index streams and lakes of the
Bering River system. Included in these surveys are
Bering Lake and its associated tributaries, which
include Dick, Sheppard, Carbon, and Maxwell creeks, and
Kushtaka Lake and its associated tributaries, which
include Shokum, Clear, and Trout creeks. The escapement
estimates during the period 1975 through 1983 have
ranged from 5,125 fish in 1975 to 56,000 fish in 1981
(table 26).

Coho salmon. Coho salmon escapements in the district
are also estimated by aerial surveys of index streams in
both the Katalla and Bering rivers systems. Within the
Bering River system, Bering Lake, Dick and Sheppard

232



€€e

Table 26. Bering River Sockeye Salmon Spawning Escapement Estimates in Numbers of Fish,a 1975-83

Stream/Lake 1975 1976 1977 1978 1979 1980 1981 1982 1983

Bering Lake? . 4,750 47,500 9,500 19,300 24,500 31,400 49,000 29,800 40,000

Kushtaka Lake 375 2,500 - 3,500 2,500 2,000 8,000 7,850 5,700
Total 5,125 50,000 9,500 22,800 27,000 33,400 56,000 37,650 45,700

Source: ADF&G 1983b,

--- means no data were available.

a Peak aerial survey counts of key index spawning areas.
b Includes Dick, Shepard, Carbon, and Maxwell creeks.

¢ Includes Shokum, Clear, and Trout creeks.

Table 27, Bering River District Aerial Survey Estimates of Coho Salmon in Numbers of Fish, 1974-83

Stream/Lake 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983

Katalla Rivgr 4,200 2,500 200 5,000+ 3,200 a 8,000 3,000 11,500 4,800
Bering Laks 1,000 50 a 165 a 1,000 700 0 8,000 4,000
Dick Creek 60 1,200 a 500 a a 1,625 0 5,500 7,100
Shepard Cree a a a a a a 0 600 muddy muddy
Gandil River a a a a a a 600 a muddy muddy
Nichawak River a a a a a a 250 a 5,000 800

Source: ADF&GC 1983b.

a Years and streams without counts not surveyed due to weather, high water, or turbulence. It should also be noted
that counts were made as weather allowed and may or may not have been made during periods of peak abundance.

b In Bering River system.



creeks, and the Gandil and Nichawak rivers are
monitored. Due to typically adverse weather conditions
during the fall, coho salmon run and escapement indices
are incomplete and difficult to compare between years.
Reported coho salmon estimates are therefore considered
rough estimates only and are frequently derived from
incomplete surveys (table 27).

c. Chinook, pink, and chum salmon. No escapement data are
available for chinook, pink, or chum salmon in the
Bering River District.

Unakwik District

The Unakwik District is located in the north central part of PWS

and includes the waters of Unakwik Inlet north of 61°01'north

latitude. The district was established to allow the harvest of
small runs of sockeye salmon returning to Cowpen Lake and Miners

Lake systems (ADF&G 1981a).

1. Distribution:

a. Sockeye salmon. Sockeye salmon are found in the Cowpen
Lake and Miners Lake systems of the Unakwik District
(ADF&G 1984d).

b. Pink salmon. Pink salmon are found in three systems of
the Unakwik District; the Miner Lake and Cowpen Lake
systems and in a small stream on the west shore of
Unakwik Inlet west of Miners Bay (ibid.).

c. Chum salmon. Within the Unakwik District, chum salmon
are found only in the Miners Lake system (ibid.).

d. Coho salmon. Coho salmon are found only in the Cowpen
Lake system (ibid.).

e. Chinook salmon. No chinook salmon are known to spawn in
systems that flow into the Unakwik Districts (ibid.).

2. Abundance. No salmon population estimates based on
escapement figures are available for systems of the Unakwik
District. Based on commercial harvest figures, Pirtle (1979)
concludes that very few pink and chum salmon are caught in
the Unakwik District, the catch being primarily sockeye
salmon. Chinook and coho salmon harvests are insignificant,
the 10-year average annual catch (1974 through 1983) for
these species being six and three fish, respectively (ADF&G
1983b).

Coghill District

The Coghill District, located in northwestern PWS, includes all of

the water of Port Wells north of 60°48'30" north latitude and all

the water within one nautical mile of the south shore of Esther

Island, including Esther Passage. (Prior to 1976, the western

one-half of Port Wells was included in the Northwestern District).

The Coghill District was established primarily to allow the

harvest of the sockeye salmon returning to Coghill Lake; however,

significant numbers of pink and chum salmon are taken, and the
numbers of these species commonly exceed the sockeye salmon catch

(ADF&G 1981a).
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1. Distribution:

a.

e.

Sockeye salmon. Within the Coghill District, only
Coghill Lake and Esther Pass (Red) Lake are known to
support populations of sockeye salmon (Pirtle 1981).
Pink salmon. Pink salmon are found in many of the
stream and lake systems of the Coghill District.
Thirteen systems used to calculate the annual escapement
for pink salmon comprise most of the known spawning
streams of the district (Pirtle 1980). These systems
are comprised of Triple, Village, Hobo, Mill, 01d,
Hummer, Pirate, Meacham and Swanson creeks, Avery River,
Coghill Lake and River, Golden Lagoon (stream number
310), and Harrison Lagoon (stream number 414) (McCurdy
1984; McCurdy and Pirtle 1980a, 1980b, 1980c, 1980d).
An index map of the PWS stream numbering system may be
found in Pirtle (1977).

Chum salmon. Seven streams are known to be used by chum
salmon for spawning (Pirtle 1980). These same streams
are monitored to prepare chum salmon escapement
estimates for the district. They are comprised of the
Coghill River and Harrison, Mill, 01d, Hummer, Meacham,
and Swanson creeks (McCurdy 1984; McCurdy and Pirtle
1980a, 1980b, 1980c, 1980d).

Coho salmon. Coho salmon are known to spawn in the
Coghill River system and have been reported in the
streams at the head of Pigot Bay. No other spawning
areas are known, although small numbers probably spawn
in other streams in the district (Pirtle 1980).

Chinook salmon. Spawning chinook have yet to be found
in the Coghill District.

2. Abundance. Escapement estimates for the Coghill District are
prepared only for sockeye, pink, and chum salmon.

a.

Sockeye salmon. Intermittent peak aerial counts of
Esther Pass Lake made prior to 1977 show that sockeye
salmon estimated escapements to that system varied from
200 fish in 1975 to 1,800 fish in 1973 (Pirtle 1981).
The Coghill River and Lake system is the major sockeye
salmon producer in the Coghill District. In recent
years, escapements to this system alone have been used
to prepare the district sockeye salmon escapement
estimate. During the period 1974 through 1983, weir
counts on the Coghill River have ranged from a low of
9,056 sockeye salmon in 1976 to a high of 180,314 in
1982 (table 28).

Pink salmon. During the period 1974 through 1983, pink
salmon escapement estimates for the Coghill District
have ranged from 42,660 fish in 1974 to 570,950 in 1975.
During 1983, the estimated escapement was 311,200 pink
salmon. Within the district, the Coghill River is the
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Table 28. Salmon Escapement Estimates by Species in the Coghill District of
PWS in Numbers of Fish, 1974-83

Year Sockeyea Pinkc’d Chum®?¢
1974 22,333 42,660 39,700
1975 34,855 570,950 7,100
1976 9,056 50,930 35,750
1977 31,562 338,750 41,640
1978 42,284 75,270 13,550
1979 48,281 66,230 13,150
1980 142,253 182,430 12,610
1981 156,112° 444,700 30,740
1982 180,314° 264,420 24,150
1983 38,783° 311,200 62,800
10-yr avg. 70,583 234,754 28,119

Source: ADF&G 1983b.

a Coghill River only. Total weir count beginning in 1974.

b Includes jacks.

¢ Includes aerial and ground surveys.

d Estimates derived from surveys of the following systems: Triple,
Village, Hobo, Mill, 01d, Hummer, Pirate, Meacham, and Swanson creeks, Avery
River, Coghill Lake and River, Golden Lagoon stream #310, and Harrison
Lagoon stream #414. An index map of the PWS numbered streams can be found
in Pirtle 1977 (McCurdy 1984, McCurdy and Pirtle 1980a-d).

e Estimates derived from surveys of the following systems: Coghill River,

and Harrison, Mill, 01d, Hummer, Meacham and Swanson creeks (McCurdy 1984,
McCurdy and Pirtle 1980a-d).
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major producer of pink salmon, particularly during the
odd-year cycle (Pirtle 1980).

c. Chum salmon. As with pink salmon, the Coghill River is
the major chum salmon producing system in the Coghill
District and contributes about 90% to the commercial
harvest (ibid.). During the period 1973 through 1983,
the chum salmon escapement estimates have ranged from
7,100 fish in 1975 to 62,800 fish in 1983 (table 28).

d. Coho and chinook salmon., Escapement estimates are not
available for coho salmon in the Coghill District.
Chinook salmon do no spawn in Coghill District waters
(ibid.).

Eshamy District
The Eshamy District is located on the western central mainland
shore of PWS. The district includes the water within one nautical
mile of the mainland shore from the outer point on the north shore
of Granite Bay on the south end of the district to the light on
the south shore of the entrance to Port Nellie Juan on the north
end of the district. The district was established to manage the
run o; sockeye salmon returning to the Eshamy Lake system (ADF&G
1981a).

1. Distribution. Although all five species of Pacific salmon
native to North America may be found in Eshamy District
waters, only sockeye and pink salmon return to spawn in any
significant numbers.

a. Sockeye salmon. The Eshamy Lake and River system
supports the only run of sockeye salmon in the Eshamy
District (Pirtle 1981).

b. Pink salmon. Several small streams are surveyed by foot
to enumerate pink salmon escapement in the Eshamy
District. Since 1974, these streams have included
Loomis, Gumboot, and Elishansky creeks and North Shore
Eshamy Lagoon (stream no. 508). In addition, both weir
counts and foot surveys are conducted on the Eshamy
Riveg (McCurdy 1984, McCurdy and Pirtle 1980, Pirtle
1977).

c. Chum salmon. Very few chum salmon spawn in the Eshamy
District (Pirtle 1979). Foot surveys to determine chum
salmon escapement are conducted on the same streams used
for pink salmon escapement enumeration. In addition
stream no 515 on the south shore of Eshamy Lagoon is
observed (McCurdy 1984; McCurdy and Pirtle 1980a, 1980b,
1980c, 1980d).

d. Coho salmon. Coho salmon are known to spawn in only the
Eshamy River (Pirtle 1978).

e. Chinook salmon. Chinook salmon do not normally spawn in
PWS area streams (west of the Copper River), although
occasional strays have been recorded at the Eshamy River
weir (Pirtle 1976, ADF&G 1983b).
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2. Abundance. In addition to weir counts and foot surveys on
the Eshamy River, foot surveys are also conducted on several
small streams in the district.

a. Sockeye salmon. Sockeye salmon is the major spawning
species of the Eshamy District. During the period 1974
through 1983, annual escapement estimates have ranged
from 633 fish in 1974 to 44,263 fish in 1980 (table 29).

b. Pink salmon. Pink salmon escapement estimates during
the period 1974 through 1983 have ranged from 5,500 fish
in 1976 to 32,080 fish in 1977. The 1983 estimated
escapement was 9,280 pink salmon (table 29).

¢. Chum salmon. The numbers of chum salmon that spawn in
the district are low, and returns are sporacdic. During
five of the years between 1974 erd 1983 rc chum saimen
escapement was observed (table 29). For the years that
chum salmon were observed, the escapement estimates have
ranged from 2 fish to 440 fish (table 29).

d. Coho salmon. Production of coho salmon in the Eshamy
District is very low. Estimated escapements to the
Eshamy River during the period 1974 through 1983 have
ra?ged from 20 fish in 1978 to 249 fish in 1981 (table
29).

e. Chinook salmon. For all practical purposes chinook
salmon do not spawn in the Eshamy District (table 29).
Those observed at the Eshamy River weir are strays
(Pirtle 1980).

General Purse Seine District

For purposes of management of the commercial harvest of salmon in

the PWS Management Area, 6 of the 11 districts are combined and

are collectively termed the General Purse Seine District or the

General Districts. Included in this category are the Eastern,

Northern, Northwestern, Southwestern, Montague, and Southeastern

districts. Within the General Districts, pink and chum salnon are

the primary target species, although several systems are also
monitored for their sockeye salmon production.

Pre-emergent alevin indices have historically provided the basis

for annual forecasts of adult abundance of pink and chum salmon.

The chum salmon alevin indices values, however, have not provided

an accurate indicator of chum salmon production. This has been

compensated for by the use of adult age composition and their

interrelationships (McCurdy 1984). Pre-emergent sampling for 1977

through 1983 brood year stocks of pink and chum salmon has been

conducted on 38 streams (McCurdy 1984; McCurdy and Pirtle 1980b,
1980c, 1980d). Of these streams, 26 have been used consistently

since 1977 for conducting the samples (table 30).

1. Distribution:

a. Pink salmon. ADF&G (1984d) documents 525 first order
streams within the General Purse Seine District in which
pink salmon are found. Because first order streams are
only those whose mouths are located at salt water, the
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Table 29. Salmon Escapement Estimates for the Eshamy District of PWS in
Numbers of Fish, 1974-83

Year Chinook? Sockeyea Coho? Pinkb Chum®
1974 0 633 0 6,330 0
1975 0 1,724 41 5,720 440
1976 0 19,367 125 5,500 0
1977 0 11,746 230 32,080 0
1978 0 12,580 20 5,690 0
1979 0 12,169 0 12,860 0
1980 5 44,263 128 13,813 2
1981 0 23,048d 249 21,490 13
1982 1 6,782 79 14,080 79
1983 0 10,348 58 9,280 100
10-yr avg. 14,266 126 12,021 134

Source: ADF&G 1983b.
a Weir count at Eshamy River.

b Includes a combination of foot surveys at Loomis, Gumboot and Elishansky
creeks, and North Shore Eshamy Lagoon stream #508, and combined weir and
foot counts of the Eshamy River. The number of streams surveyed each year
ranges for three to five of these systems (McCurdy 1984, McCurdy and Pirtle
1980a-d). An index map of PWS numbered streams may be found in Pirtle 1977.

¢ Includes a combination of foot surveys at Loomis and Elishansky creeks,
North Shore Eshamy Lagoon stream #508, South Shore Eshamy Lagoon stream
#515, and the Eshamy River. Usually two to four of these streams are
surveyed each year (McCurdy 1984, McCurdy and Pirtle 1980a-d). An index map
of PWS numbered streams may be found in Pirtle 1977.

d Assuming the run was 90% complete, an additional 2,600 sockeye are
estimated to have escaped following the removal of the weir.
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Table 30. PWS Streams Used to Collect Pre-emergent Pink and Chum Salmon Fry Data, 1977-83
Brood Years

Brood Year®

Stream Streamb

District Stream Name  Number? Number 1977 1978 1979 1980 1981 1982 1983

Eastern Humpback Creek 11 221-10-10110 X X X X X X X
Rogue Creek 21 221-0-10210 X
Koppen Creek 35 221-20-10350 X X X X X X X
Control Creek 52 221-30-10520 X X X X X X X
Whalen Creek 80 221-40-10800 X X X X X X
Sunny River 87 221-40-10870 X X X X X X
Gladhough Creek 106 221-50-11060 X X X
Duck River 116 221-50-11160 X X X X X X
indian Creek 117 221-50-11170 X X X X X X X
Gregorieff Creek 123 221-60-11230 X X X X X X
Corge Creek 131 221-60-11310 X X
Sammill Creek 133 221-60-11330 X X X
Stellar Creek 153 221-50-11530 X X X X X X X
Northern Eickelberg Creek 221 221-10-12210 X
Cannery Creek 23 222-50-12410 X
Unakwik Creek 265 222-20-12650 X X X X X X X
Blackbear Creek 276 222-30-12750 X X X X X X X
Coghill Coghill River 322 223-30-13220 X X X X X X X
Mi1l Creek 421 224-10-14210 X X X X X X X
Pirate Creek 428 224-10-14280 X
Meacham Creek 430 224-10-14300 X X X X X X X
North- Paulson Creek 455 224-10-14550 X X X X X X X
western Mink Creek 480 224~-10-14800 X X X X X X X
Eshamy None
South- Erb Creek 604 226-20-16040 X X X X X X X
western Totemoff Creek 621 226-20-16210 X X X
Bainbridge Creek 630 226-20-16300 X X X
Claw Creek 632 226~20-16320 X X X X X X X
Falls Creek 673 226~-40-16730 X X X X X X X
Hayden Creek 677 226-40-16770 X X X
Montague McLeod Creek 707 227-10-17070 X X
Wilby Creek 744 227-20-17440 X X X X X X X
Cabin Creek 747 227-20-17470 X X X
Shad Creek 749 227-20-17490 X X X X X X X
Pautzke Creek 775 227-20-17750 X X X X X X X
South- Constantine
eastern Creek 815 228-60-18150 X X X X X X X
Cook Creek 828 (Anderson Creek) X X X X X X X
228-40-18280
Canoe Creek 850 228-30-18500 X X X X X X X
Bernard Creek 861 (Windy Creek) X X X X X X X

228~30-18610

Sources: McCurdy and Pirtle 1980 b-d, McCurdy 1984, ADF&G 1984d.

a Stream numbers in this column refer to those used by Division of Commercial Fisheries for
management purposes.

b Stream numbers in this column refer to those contained in the Atlas to the Catalog of Waters
Important for Spawning, Rearing, and Migration of Anadromous Fishes for regulatory purposes.

¢ An "x" indicates that pre-emergent pink and chum salmon surveys were conducted on the stream
for the brood year listed.
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number does not include the many tributaries or branches
of streams where pink salmon are also found. No single
stream or group of streams plays a dominant role in pink
salmon production.

Chum salmon. ADF&G (1984d) documents chum salmon in 188

first order systems of the General Districts. Again,

this number does not include tributaries or branches of
these systems where chum salmon may be found. No single
stream or group of streams plays a dominant role in chum
salmon production.

Coho salmon. ADF&G (1984d) documents 44 first order

streams in which coho salmon spawn and rear in the

General Districts. This number does not include many
tributaries, sloughs, and branches of the systems in
which coho salmon may be found.

Sockeye salmon. Twenty-one first order systems located

within the General Districts contain populations of
sockeye salmon (ADF&G 1984d).
Chinook salmon. No chinook salmon are known to Spawn in

systems of the General Districts (Pirtle 1980).

Abundance:

a.

Pink salmon. Annual escapement estimates for pink

salmon are prepared by conducting weekly aerial counts
and periodic ground surveys throughout the fishing
season. Counts usually begin during June and terminate
in September (Pirtle 1978). During the period 1977
through 1983, an average of 179 General District pink
salmon systems (including some in the Coghill and Eshamy
districts) were surveyed to provide information on run
strength (McCurdy 1984; McCurdy and Pirtle 1980b, 1980c,
1980d). During the period 1974 through 1983, the
escapement estimates have ranged from 858,740 pink
salmon in 1974 to 2,927,290 fish in 1979 (including
estimates from the Coghill and Eshamy districts).
During the same time frame, the total run (escapement
plus commercial harvest) has averaged 11,345,897 pink
salmon (table 31).

Chum salmon. Chum salmon escapement estimates are

prepared using the same methods as those employed for
pink salmon enumeration. During the period 1977 through
1983, an average of 84 General District chum salmon
systems (including some from the Coghill and Eshamy
districts) were surveyed to provide escapement estimates
(ibid.). During the period 1974 through 1983, chum
salmon escapement estimates have ranged from 46,790 fish
in 1975 to 359,900 fish in 1983 (including estimates
from the Coghill and Eshamy districts). Total run
estimates (escapement plus commercial harvest) during
the same period averaged 818,493 chum salmon (table 32).
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Table 31. Pink Salmon Run Estimates in Numbers of Fish for the CGeneral Purse Seine Districts of PWS including Escapement Estimates
from the Coghill and Eshamy Districts, 1974-83

District Escapement Estimates?

North- South-

western western South- Commerciatl Total Run
Year Eastern Northern & Coghill Vs Eshamy Montague eastern Total Catch Estimate
1974 229,370 186,130 200,520 141,750 11,800 89,170 858,740 448,773 1,307,513
1975 570,830 44,270 580,170 77,860 110,950 234,210 1,618,290 4,452,805 6,071,095
1976 446,470 123,380 116,730 51,200 12,260 115,560 865,600 3,018,994 3,884,594
1977 465,970 62,150 426,670 226,060 196,970 315,510 1,693,330 4,514,431b 6,207,761
1978 268,940 159,870 200,950 220,610 48,680 156,830 1,055,610 2,780,073b 3,835,683
1979 782,420 223,580 241,120 264,710 323,490 1,091,970 2,927,290 15,393,223b 18,320,513
1980 515,380 171,410 338,100 134,860 114,170 302,190 1,576,110 13,43#,024b 15,010,134
1981 768,000 259,850 588,880 193,750 506,140 594,890 2,911,510 19,286,542b c 22,198,052
1982 566,530 325,890 429,750 189,190 125,870 470,000 2,107,330 18,936,631b’c 21,043,961
1983 504,480 180,040 521,010 182,520 247,260 634,890 2,270,200 13,309,461? 15,579,661
10-Yr
avg. 511,839 173,657 364,390 168,251 169,759 400,522 1,788,401 9,557,496 11,345,897

Source: ADF&G 1983b,
a Escapement estimates derived from weekly inseason aerial surveys and periodic ground surveys.
b Does not include hatchery returns.

¢ Preliminary data.
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Table 32, Chum Salmon Run Estimates in Numbers of Fish for the General Purse Seine Districts of PWS Including Escapement Estimates
from the Coghill and Eshamy Districts, 1974-83

District Escapement Estimates?®

North- South-

western western South- Commercial Total Run
Year Eastern Northern & Coghill & Eshamy Montague eastern Total Catch Estimate
1974 92,840 53,830 45,010 200 90 2,910 194,880 88,544 283,424
1975 28,220 7,820 7,410 580 0 2,760 46,790 100,479 147,269
1976 17,870 26,520 38,460 90 0 950 83,890 370,478 454,368
1977 53,200 36,360 41,640 4,480 560 8,370 144,610 575,839 720,449
1978 102,290 25,410 27,650 500 0 6,030 161,880 485,147 647,027
1979 57,450 17,040 18,660 80 0 4,450 97,680 324,040b 421,720
1980 32,160 34,250 14,460 40 280 6,230 87,420 412,948 500,368
1981 92,240 39,740 47,590 770 0 21,890 202,230 1,745,8693 1,948,099
1982 175,950 80,200 42,750 1,670 0 26,090 326,480 1,345,288d 1,671,768
1983 145,670 91,770 95,850 3,700 0 22,900 359,900 1,030,546 1,390,436
10-Yr
avg. 79,789 41,294 37,948 1,211 310 10,258 170,575 647,918 818,493

Source: ADH&G 1983b.

a Escapement estimates derived from weekly inseason aerial surveys and periodic ground surveys.
b Does not include 6 chum salmon harvested at San Juan hatchery.

¢ Does not include 118 chum salmon harvested at San Juan hatchery.

d Preliminary data. No chum salmon reported from hatchery sales.



c. Coho salmon. Although coho salmon are produced in
numerous small streams, their escapements are not moni-
tored. The most notable production areas for coho
salmon are Twin Lakes Creek in Simpson Bay, Coho Creek
at Hell's Hole in Port Gravina, and the Lowe River at
the head of Port Valdez (Pirtle 1977 and 1980).

d. Sockeye salmon. Sockeye salmon spawning escapements are
reqularly recorded for selected stream and lake systems
of the General Districts. Peak counts or the highest
days count from surveys throughout the season are used
as the estimated spawning escapement (Pirtle 1980).
Systems for which escapement data are available include
Bainbridge, Billy's Hole, Jackpot Lakes, Shrode Lake,
and Robe Lake. Between 1974 and 1983, combined
estimated escapements to these systems have ranged from
a low of about 3,000 sockeye salmon in 1979 to a high of
27,321 fish in 1983 (table 33).

Table 33. Sockeyg Salmon Estimated Escapements for Selected Systems of the General Purse Seine
Districts of PWS, 1974-83

System 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983
Bainbridge 250 350 400 500 800 600 600 650 1,500 1,500
Billy's Hole 50 200 3,600 100 800 100 0 0 3,200 4,000
Jackpot

Lakes 4,000 3,000 1,000 7,000 3,000 650 6,000 4,800 3,000 6,500
Shrode Lake 1,500 500 600 200 1,700 --- 1,200b 800b 2,500c 15,000
Robe Lake 5,000 1,000 1,000 3,500 850 1,500 993 450 6,278 321

Total

estimate 10,800 5,050 6,600 11,300 7,150 2,850 8,795 6,700 16,478 27,321

Source: Pirtle 1978, 1979, 1980, 1981; Randall 1985; ADF&G 1982d, 1983b, 1983c.
--- means no data were available.

a Escapements represent peak counts from aerial surveys, unless otherwise noted.
b Ground count of Robe River,

¢ Combination of ground count in Brownie Creek and Robe River, along with aerial count of
schooled fish in Robe Lake.
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e. Chinook salmon. No chinook salmon are known to spawn in
systems of the General Districts (Pirtle 1980).
Habitat Enhancement
See sections V.A. and V.C. of this narrative.

V.  SALMON ENHANCEMENT

A.

Introduction

Fisheries managers use many methods to manipulate salmon popu-
lations. The goal is usually to maintain or increase production
as measured by the number of fish harvested by subsistence,
commercial, personal, and sport users. Two of the methods used to
supplement production are enhancement and rehabilitation of salmon
stocks. The term "stock enhancement" generally refers to
procedures used to build stocks to production levels beyond their
former or natural capacity. The term "stock rehabilitation"
refers to procedures employed to restore depressed stocks to
previously existing natural, harvestable levels of abundance.
Specific techniques used to supplement production for either stock
enhancement or stock rehabilitation purposes may be grouped into
two broad categories: artificial propagation and habitat modifi-
cation or enhancement. Artificial propagation includes the use of
fish hatcheries and the subsequent release or stocking of juvenile
salmon in selected streams and lakes. Habitat enhancement in-
cludes several activities whose goal is to improve or increase the
quality and the quantity of spawning and rearing area available
for natural salmon reproduction. Included are such activities as
stream clearance, construction of fish passes, lake enrichment or
fertilization, stream improvement (e.g., construction of spawning
channels and creation of resting pools, channel containment and
flow control structures, and predator/competitor control) (CIRPT
1981, PWSRPT 1983).

Between 1966 and 1984, 26 waterbodies within the Southcentral
Region have been stocked by FRED with chinook salmon (table 34).
Twenty-four lakes have been stocked with sockeye salmon
(table 35), and 108 1lakes have been stocked with coho salmon
(table 36) during the same period. Many of the lakes may no
longer support salmon because they are landlocked and a
self-sustaining population has not developed.

Cook Inlet

Within the Cook Inlet (both UCI and LCI combined) portion of the
Southcentral Region, several agencies are involved with efforts
aimed at the increased production of the salmon resource. At the
present time, active research and enhancement programs are being
conducted by the ADF&G, the Cook Inlet Aquaculture Association,
the USFS, and the USFWS (CIRPT 1981).

The planning effort is led by the Cook Inlet Regional Planning
Team (CIRPT?, a group formed in accordance with AS16.10.380 and
composed of members from the ADF&G and the Cook Inlet Aquaculture
Association. Their purpose is the enhancement of salmon
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Table 34. MWaterbodies of the Southcentral Region Stocked with Chinook

Salmon, 1966-84

Waterbody Vicinity Year(s) Stocked
Big Lake Big Lake 1984
Centennial Lake* Kasilof 1984
Cheny Pond* Anchorage 1981
Clunie Lake* Ft. Richardson 1984
Cooper Lake Cooper Landing 1984
Cove Creek Whittier 1980,81,
83,84
Crooked Creek Kasilof 1976-84
Echo Lake* Palmer 1984
Engineer Lake* Cooper Landing 1984
Halibut Cove Homer 1974-84
Homer Spit Homer 1984
Kettle Lake* Slana 1967
Loon Lake* Big Lake 1984
Lower Fire Lake* Chugiak 1966
Lowell Lake Seward 1984
Lucille Lake* Wasilla 1984
Memory Lake* Wasilla 1981,84
Portage Lake* Sterling 1984
Prator Lake* Houston 1984
Rocky Lake* Big Lake 1981,84
Rogue Lake* Kasilof 1984
Scout Lake* Sterling 1981,84
Ship Creek Anchorage 1984
Six Mile Creek Hope 1984
South Jans Lake* Lake Louise 1984
Strelna Lake* Chitina 1984
Thumb Cove Seward 1984
Upper Fire Lake Chugiak 1966
Upper Summit Lake Seward 1984
Victor Lake* Palmer 1981,84

Source: ADF&G unpubl.; Hansen, pers. comm.

* Lakes identified by Div.
outlets or man-made barriers).

not be present.

FRED as land-locked (some have intermittent
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Table 35. MWaterbodies of the Southcentral

Salmon, 1966-84

Region Stocked with Sockeye

Waterbody Vicinity Year(s) Stocked
Big Lake Big Lake 1977,78,81
Blodgett Lake Big Lake 1982,83
Chenik Lake Kamishak Bay 1979

Echo Lake* Palmer 1984

Gulkana River Paxson 1980,81,82,83,84
Hidden Lake Cooper Landing 1977,78,79,83,84
Island Lake* Nikishka 1977

Leisure (China Poot) Lake* Homer 1977,78,80,81,82,83,84
Memory Lake* Big Lake 1983,84
Memory Lake Wasilla 1984

Nancy Lake Willow 1978,80,82,83
Portage Lake* Sterling 1984
Ptarmigan Creek Kenai Lake 1983

Quartz Creek Kenai Lake 1983

Rocky Lake* Big Lake 1984

Strelna Lake* Chitina 1984

South Jans Lake* Lake Louise 1984

Summit Lake Paxson 1980,81,82,83,84
Sunken Island Lake* Sterling 1977

Taku Campbell (C St.) Lake* Anchorage 1984

Ten Mile Lake Paxson 1974,75,76,77,78,79
Tustemena Lake Kasilof 1978,84,79,80,81,82,83,84
Upper Jean Lake Cooper Landing 1977

Victor Lake* Palmer 1984

Source: ADF&G unpubl.; Hansen, pers. comm.

* Lakes identified by FRED as land-locked (some have intermittent outlets

or man-made barriers).

present.

production.

Self-sustaining populations of salmon may not be

The planning process has two phases: Phase I, which
is the creation of a long-range plan,

and Phase II, which is

composed of a number of specific projects consistent with the

plan.

Phase I sets a framework in which Phase II projects of

varying natures and dimensions can be implemented (ibid.).
The CIRPT in its Phase I plan identified 47 existing or potential
projects for salmon population enhancement in the Cook Inlet

watershed.

These projects will be briefly summarized below; for

greater detail of each project the reader should consult CIRPT
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Table 36. Waterbodies of the Southcentral Region Stocked with Coho Salmon,

1966-84
Waterbody Vicinity Year(s) Stocked
Anderson Lake Wasilla 1980,81,82,83,84
Arc Lake* Soldotna 1974,76,78,81
Barkley Lake Kasilof 1977
Beach Lake* Birchwood 1980
Bear Lake Seward
1966,67,72,73,74,75,
76,77,78,79,80,81,82,83,84
Bear Cub Lake* Mentasta 1974,75,77,79
Benka Lake* Talkeetna 1978,81
Bernice Lake* Nikishka 1973,74
Beverly Lake* Wasilla 1967
Big Lake Big Lake 1978,80,81
Big Benka Lake Talkeeetna 1967,70,74,76
Blodgett Lake Big Lake 1978,82
Buffalo Lake* Lake Louise 1976,78
Burnt Lake Lake Louise 1966,67
Cabin Lake* Nikishka 1979
Caribou Lake Homer 1975,76,84
Caribou Lake* Lake Louise 1967,72,73,74
Centennial Lake* Kasilof 1969,71,72,75,77,79,81
Cheny Pond* Anchorage 1976,77,78,79,80
Christianson Lake* Talkeetna 1976,78,81
Clunie Lake* Ft. Richardson 1968,69
Cottonwood Lake Wasilla 1968,78,79,80,81,82,83,84
Cornelius Lake Wasilla 1979,80,81,82,83,84
Cove Creek Whittier 1980,81,82,83,84
Crator Lake* Lake Louise 1970,73,76,78
Crooked Creek Kasilof 1983
Culross Lake Whittier 1984
Delong Lake* Anchorage 1980
Derby Lake* Ft. Richardson 1980
Dick Lake* Paxson 1970,72
Echo Lake* Palmer 1968,71,72,73,74,75,79,81,83
Elbow Lake Lake Louise 1967,73,74
Engineer Lake* Cooper Landing 1975,77,79,81,83,84
Finger Lake* Palmer 1967,68,69,70,74,75,
76,77,78,79,80,81
First Lake Seward 1975
Fish Lake* Elmendorf AFB 1980,81
Forty Foot Lake* Lake Louise 1973
Grant Lake Seward 1983,84
Grouse lLake Seward 1976,77,78,79,80,83,84
(continued)
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Table 36 (continued).

Waterbody Vicinity Year(s) Stocked
Gwen Lake* Ft. Richardson 1980
Hallie Lake* Paxson 1979
Hillberg Lake* Elmendorf AFB 1980
Hump Lake Nikishki 1976
Island Lake* Nikishki 1976
Jans Lake Lake Louise 1967,69,73,76
Johnson Lake* Kasilof 1967,68,79
Kepler-Bradley Lake* Palmer 1968,71,80
Kettle Lake* Slana 1976,79
Kings Lake Wasilla 1981,82,83,84
Knik Lake* Wasilla 1967,68
Lake 478A Whittier 1983
Little Crator Lake Glennallen 1984
Long Lake* Palmer 1978
Longmare Lake* Soldotna 1978
Loon Lake* Big Lake 1973,75,77,79,81
Lower Fire Lake* Chugiak 1966,67,69
Lower Summit Lake Seward 1984
Lucille Lake* Wasilla 1966,67,68,73,75,
1976,77,78,79,81,83
Lynda Lake Big Lake 1978
Matanuska Lake* Palmer 1967
Meadow Creek Big Lake 1983,84
Meirs Lake* Palmer 1967
Memory Lake* Wasilla 1976,78,80,81,83
Mirror Lake* Chugiak 1967,68,80,81
Moose Lake* Tolsona 1966,67
Nancy Lake Willow 1983,84
Neklason Lake Palmer 1978,79,80,82,83,84
Never-Never Lake Big Lake 1967
01d Road Lake* Lake Louise 1977
Otter Lake Cordova 1983
Otter Lake* Ft. Richardson 1981
Paddle Lake Soldotna 1979
Peanut Lake* Lake Louise 1973,76,77,79
Portage Lake* Sterling 1973,75,77,79
Prator Lake* Houston 1971,73,76,78,81
Quartz Creek Kasilof 1981,82,83,84
Reed Lake* Wasilla 1967
Rock Lake Cooper Landing 1971,73,74,76
Rocky Lake* Big Lake 1967,76,78,79,81,83
Rouge Lake* Kasilof 1974,76,78,81
Round Lake* Lake Louise 1979
Russian Lake Moose Pass 1983
Scout Lake* Sterling 1969,72,76,78
(continued)
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Table 36 (continued).

Waterbody Vicinity Year(s) Stocked

Sculpin Lake* Chitina 1979

Seldovia Lake Seldovia 1967,77,84

Seward Lagoon Seward 1968,69,70,71,72,73,74,75
76,77,78,79,80,81,82,83,84

Sink Hole* Seward 1977

Six Mile Lake* ETmendorf AFB 1969,76,77,78,79,80,81

Six Mile Lake Portage 1983

South Jans Lake* Lake Louise 1981

South Rolly Lake* Willow 1976,77,79,81

Strelna Lake* Chitina 1970,73,75,77,79

Sunken Island Lake* Sterling 1971,73,75,79

Taku Campbell (C St.) Lake* Anchorage 1976,77,78,79,80,81

Tern Lake : Cooper Landing 1983,84

Tex Smith Lake Lake Louise 1970,75

Thompson Lake* Ft. Richardson 1980

Tolsona Lake* Tolsona 1966,67,76

Tolsona Mtn. Lake* Tolsona 1975,77

Triangle Lake* Elmendorf AFB 1980,81

Twin Island Lake* Port McKenzie 1967

Union Lake* Soldotna 1984

Upper Fire Lake* Chugiak 1966,67,69

Upper Jean Lake* Cooper Landing 1969,73,75,79

Van Lake* Chitina 1973,75,77,79,80

Victor Lake* Palmer 1968,70,71,72,73,74,75

76,78,79,81,83

Virgina Lake* Kasilof 1976

Wasilla Lake Wasilla 1968,78,79,80,81,82,83,84

Wick Lake* Kenai 1984

Source: ADF&G unpubl.

(1981) and
available,

1. Hatcheries and stocking.

any Phase 1II

operation in the Cook Inlet area.

plans or updated project

reports

Seven hatcheries are presently in

They are located at Big

Lake, Fort Richardson, Elmendorf AFB, Kasilof, Tutka Bay,

Eklutna, and Trail Lakes (CIRPT 1981 and 1983).
six additional

identified

potential

CIRPT (1981)

hatchery Tlocations;

however, feasibility studies must be conducted before a final

determination of suitability may be made.
hatchery sites

These potential

are located at English Bay, Birch Hill,
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Ninilchik, Bradley Lake, Delight Lake, and Nuka Bay. The
National Park Service advised the CIRPT that the Delight Lake
and Nuka Bay hatcheries require actions that would "con-
stitute an inappropriate and unacceptable change to National
Park Service lands and waters and are directly contrary to
law and policy." The CIRPT understands this present limit-
ation but will continue to carry the projects representing
potential resources that would be available for realization
?hould)law and policy change during the 1life of the plan
ibid.).
During 1982, it was determined that what had been listed as
the Nuka Bay Hatchery site did, in fact, refer to a site in
Tonsina Bay on the west side of the Nuka Passage. This
placed it outside the Kenai Fjords National Park and thereby
resolved that conflict. The Tonsina Bay site, however, is
within the Kachemak Bay State Wilderness Park. A preliminary
private nonprofit hatchery application was filed for that
site, but permission was denied initially by the Alaska
Division of Parks. Subsequently, the Division of Parks has
sought the assistance of the Attorney General's office to
clarify the definition of wilderness and therefore what is
permissable within a wilderness (CIRPT 1983).
Observations at the Birch Hill site indicate that there is
insufficient outflow from the lake for a hatchery operation;
however, the 1lake might have potential as a rearing or
nursery area. Additional work will be needed to refine this
concept and evaluate its feasibility (ibid.).
Eighteen systems have been identified for potential lake or
stream stocking to supplement or create salmon runs. Seven
of these systems also require habitat enhancement work such
as fish pass construction, fertilization, stream clearance,
?r flgy control projects to fully realize their potential
ibid.).
Habitat modification/enhancement. Habitat enhancement has a
Tong history in Cook Inlet, with stream improvement through
clearance of obstructions on the Salmon River, Bear Creek,
and Grouse Creek recorded in 1922, and in 1930 in the
Susitna, Little Susitna and Knik Arm tributaries (CIRPT
1981). The use of fish passes (fish ladder or fishway)
exists on Ship Creek and at the Russian River Falls.
Spawning channels of recent construction are located at
Po:tage Creek and at Daves Creek, the outlet stream from Tern
Lake.
In addition to these projects, the CIRPT (1981, 1983) has
identified 33 potential sites where one or more habitat
enhancement techniques may be useful for increasing salmon
production. Included are 10 fish pass sites, 3 channel-
ization projects, 9 stream clearance sites, 14 lake fertil-
ization projects, 1 spawning channel location, 1 rearing pond
location, and 3 flow control projects (ibid.).
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Prince William Sound
Several federal and state agencies and private organizations are
directly involved in the salmon fisheries of the PWS area. These
jnclude the ADF&G, the Alaska Board of Fisheries, the Alaska
Commercial Fisheries Entry Commission, the Alaska Division of Fish
and Wildlife Protection, the North Pacific Fisheries Management
Council, the USFS, the BLM, the Prince William Sound Aquaculture
Corporation (PWSAC), the Valdez Fisheries Development Association,
and Nerka Inc. (PWSRPT 1983).
As in Cook Inlet, a planning team serves to guide these agencies
and organizations in fisheries matters through recommendations
made to the commissioner of the ADF&G. The Prince William Sound
Regional Fisheries Planning Team (PWSRPT) has been organized as
per AS 16.10.380 and is composed of members from the ADF&G and the
PWSAC for the purpose of enhancing salmon production. During
1983, the team published its Phase I (1983-2002) plan for PWS and
the Copper River. The plan integrates and assembles all relevant
information regarding the development and protection of the salmon
resources into a long-range strategic plan and establishes the
20-year objectives and erects the framework upon which the more
detailed Phase II planning will take place (ibid.).
The PWSRPT in its Phase I plan identified 231 existing or poten-
tial projects for salmon population enhancement. Included in this
figure are hatchery sites, lake stocking locations, stream stock-
ing Tocations, fish pass sites, channelization projects, and
stream clearance projects. These projects are briefly summarized
below; for greater detail on each project, the reader should
consult PWSRPT (1983) and any Phase II plans or updated project
reports available.

1. Hatcheries and stocking. Five hatcheries are presently in
operation in the PWS area. They are located at Main Bay,
Cannery Creek, Gulkana, Solomon Gulch, and Port San Juan.
Twenty additional potential hatchery Tlocations have been
identified (PWSRPT 1983).

A total of 64 systems have been identified for potential
lake, stream, or 1lake and stream stocking efforts to
supplement or create salmon runs. Of these, 43 lakes have
been identified as candidates for stocking of salmon fry.
Fifteen of these also require habitat enhancement such as the
construction of fish passes or stream channelization work to
reach their full potential. Twelve streams have been
identified for stocking of salmon fry, and six of these
require habitat enhancement work. Nine lake and stream
systems would benefit from stocking of salmon fry and only
?ne o{ these systems requires habitat enhancement work
ibid.).

2. Habitat modification/enhancement. The USFS has completed
fish pass or stream improvement projects in more than 50
locations during the period 1962 through 1982. It is es-
timated that 13 of the more significant projects (table 37)
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Table 37. Significant Habitat Enhancement Projects completed in PWS,
1967-82
Type of Project Stream Name Year Completed Salmon Species
Fish pass Control Creek 1974 Pink
Fish pass Red Creek 1978 Sockeye
Fish pass Hobo Creek 1978 Pink
Fish pass Sockeye Creek 1982 Sockeye, coho
Fish pass Otter Creek 1982 Pink
Fish pass Boswell Bay 1981 Sockeye
Fish pass Forest Service

Trail Creek 1980 Coho, pink
Rock removal Billy's Hole 1981 Sockeye
Log/gabion diversion Harrison Lagoon Creek 1972-73 Pink, chum
Fish pass and wood gate Paulson Creek 1981 Pink
Fish pass and weir Shrode Creek 1962-72 Pink, sockeye
Defector dam and channel Constantine Creek 1967-71 Pink, chum
Stream grading Hawkins Creek 1969 Pink

Source:

ADF&G.

1977.

PWSRPT 1983.

will annually contribute 120,600 pink salmon, 12,000 chum
salmon, 25,800 sockeye salmon, and 1,100 coho salmon to the
commercial harvest by the year 2002 (PWSRPT 1983). Two
additional projects were completed during 1983 and 1984. One
at Rocky Creek includes a steep pass and an overflow device,
and the other is a spawning channel at mile 18 of the Copper
River (Frigden 1984).

In addition to the projects listed above, the PWSRPT (1983)
has identified 116 potential habitat enhancement sites. They
include 26 fish pass locations, 85 channelization locations,
and 5 stream clearance sites.
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Pacific Cod Distribution and Abundance

REGIONWIDE

Information on the distribution- of Pacific cod in the Southcentral

Region, as with other groundfish species, is derived from commercial

fishery information and a limited number of surveys conducted by the

research and management agencies. Areas that have not been subject to

commercial harvest and have not yet been surveyed may contain signifi-

cant populations of Pacific cod that remain undocumented.

Allowable biological catch and optimum yield estimates are currently

made by three regions of the Gulf of Alaska. Two of these regions,

Chirikof-Kodiak (Central Gulf), and VYakutat-Southeastern (Eastern

Gulf), fall partially within the Southcentral Region covered in this

guide (see map 1 of the groundfish commercial harvest narrative found

elsewhere in this volume).

A. Regional Distribution
In the Gulf of Alaska, cod are most abundant in the western
(Kkodiak and Peninsula) regions (Reeves 1972, Hughes 1974, Ronholt
et al. 1977). 1In the 1973-1976 National Marine Fisheries Service
(NMFS) surveys of the Gulf of Alaska from Cape Spencer to Chignik
Bay, only 4.5% of the total cod biomass was found in the Prince
William Sound area (148°W to 144°30'W) and 11.4% in the Kenai area
(roughly, from the tip of the Kenai Peninsula to 148°W and north
of 58°10'N) (Ronholt et al. 1977).

B. Areas Used Seasonally and For Life Functions
Summer concentrations of adult cod are found in Cook Inlet and in
the Barren Islands area. Small cod are frequently caught in
Kachemak Bay trawl fisheries, indicating that Kachemak Bay may be
a rearing area for cod (Blackburn et al. 1983). These rearing and
concentration areas are depicted on a 1:1,000,000-scale map of
groundfish distribution and may be found in the reference map
series that supplements this text.

C. Factors Affecting Distribution
Pacific cod are mostly benthic and are found at depths ranging
from 15 to 550 m (Moiseev 1953). Research vessel surveys carried
out in the Gulf of Alaska from summer 1980 to late winter 1982
found that the highest Pacific cod density was in the 51-to-100-m
depth interval (Zenger and Cummings 1982). Their depth distribu-
tion varies, however, with the location of the stock and time of
year,
Water temperature is very important to the hatching success and
survival of cod eggs and may in that way determine the limits of
Pacific cod distribution (Alderdice and Forrester 1971). More
details of temperature tolerance can be found in the Pacific Cod
Life History and Habitat Requirements narrative in volume 1.

D. Movements Between Areas Used Seasonally and For Life Functions
Cod generally move into deep water in late winter (January to
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April) to spawn and back to shallow water in the spring after
spawning (Salveson and Dunn 1976).

E. Population Size Estimation
Current estimated total exploitable biomass is based on the
results of six research vessel surveys conducted during 1981, one
in 1980, and one in 1982 (Zenger and Cummings 1982). The standing
stock for each INPFC area (map Gl) was estimated. Surveys in the
Kodiak INPFC area offered good areal coverage; however, surveys in
the Yakutat area were 1limited to NMFS rockfish and flatfish
abundance indexing sites and thus may have resulted in less
accurate biomass estimates. Total exploitable biomass for the
Kodiak area is estimated to be 42,375 metric tons and for the
Yakutat area, 5,682 metric tons (ibid.).

F. Regional Abundance
Maximum sustainable yield (MSY) for Pacific cod in the entire Gulf
of Alaska is estimated to be 88,000 to 177,000 metric tons (NPFMC
1984). Pacific cod, however, is a relatively short-lived and fast
growing species. Thus only a few year classes contribute to the
population, and large fluctuations in population size occur,
depending upon whether strong or weak year classes are present
(Natural Resources Consultants 1981). Because of this, MSY
estimates, which are based on long-term population stability, do
not have much meaning when applied to cod.
Cod stocks off Alaska declined in the mid 1970's but have recently
increased in abundance (ibid.). The increase 1is due to the
presence of relatively strong 1977 and 1978 year classes (Bakkala
1981, Natural Resources Consultants 1981). Optimum yield for the
Gulf of Alaska has been set at 60,000 metric tons, with 33,540
metric tons coming from the Central Gulf (159°W to 147°W) and
9,900 metric tons from the Eastern (147°W to Dixon Entrance) Gulf
(NPFMC 1984).
Current harvest levels of Pacific cod in the Gulf of Alaska and in
the Bering Sea are below MSY. Thus, cod stocks have apparently
not been reduced by fishing pressure. The cod population,
however, is expected to decrease in the next two to three years,
following the decline of the strong 1977 and 1978 cohorts in the
population (Bakkala 1981, McNair 1984).
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Pacific Halibut Distribution and Abundance

REGIONWIDE INFORMATION
Pacific halibut in the Gulf of Alaska are managed by the International
Pacific Halibut Commission (IPHC). For management purposes, the IPHC
has divided the northeast Pacific and Bering Sea into large regulatory
areas (see map 1 of the halibut commercial harvest narrative found
elsewhere in this volume). The Southcentral Region covered in this
guide is included in regulatory Area 3A. Biomass and surplus produc-
tion estimates from IPHC are made by regqulatory area; consequently,
distribution and abundance will be discussed at that level in this
account.

A. Regional Distribution
Halibut are found throughout the Southcentral Region; however, in
the Gulf of Alaska, halibut abundance is highest in the Kodiak
Island area (Ronholt et al. 1977, Webber and Alton 1976).

B. Areas Used Seasonally and For Life Functions

Spawning occurs along the continental shelf at depths from 228 to
456 m (Bell 1981). In the central Gulf of Alaska, halibut spawn
along the outer edge of Portlock Bank, in Amatuli Trough, and
along the 200 m depth contour between Cape Cleare and Cape St.
Elias (St. Pierre in press). These areas are mapped on a
1:1,000,000-scale groundfish distribution map and may be found in
the reference map series that supplements this text. text.
Halibut eggs have been recovered throughout the northeast Gulf of
Alaska from 40 to 935 m of water, with highest densities at depths
of 100 to 200 m near the edge of the continental slope, between
Yakutat and Portlock Bank (Thompson and VanCleve 1936).

C. Factors Affecting Distribution
Halibut are concentrated in areas with bottom water temperatures
ranging from 3 to 8°C (IPHC 1978). Best and Hardman (1982) noted
that catches in juvenile halibut surveys were usually larger when
bottom water temperatures were near 4°C. The bathymetric range
for adult halibut is between 27 and 1,100 m (ibid.).

D. Movements Between Areas Used Seasonally and for Life Functions
Tagging studies indicate that adult halibut migrate annually from
their shallow (27 to 274 m) summer feeding grounds, Such as
Portlock Bank and Cook Inlet, to deeper (up to 1,097 m) winter
spawning grounds (Science Applications, Inc. 1980; IPHC 1978).
More information on movements between areas can be found in the
Halibut Life History and Habitat Requirements narrative in
volume 1 of this publication.

E. Population Size Estimation
In the early management of the fishery, the IPHC relied almost
completely on measures of catch per unit effort (CPUE) to assess
the size of the halibut population (IPHC 1978). Until recently,
fishing gear and conditions were relatively stable in the fishery,
and CPUE was considered a reliable, consistent measure of
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population size (Hoag 1984). Recently, however, several factors
have caused a change in the relationship between catch and effort.
These factors include the increasing use of snap gear (which is
replacing the traditional fixed-hook gear), the high abundance in
some areas of dogfish (Squalus acanthias), the conversion to
circle hooks, and short fishing seasons (ibid.). There has been a
strong increase 1in CPUE since the mid 1970's. Stocks have
increased but probably not to the degree indicated by the rise in
CPUE. Until the IPHC can standardize CPUE measurement under the
new conditions, assessment techniques using catch and age data
(cohort analysis) are being used to evaluate the population, with
CPUE information being used to stabilize the estimates (Hoag 1984,
Quinn 1984),

The current method of population assessment is to evaluate catch
at age data for each regulatory area separately; however, the
estimates for each regulatory area are linked to other areas by
migration rate and population abundance information (Quinn 1984).
The major assumption of this method is that estimates of migration
rates are vreliable (ibid.). Population estimates for each
regulatory area are not as reliable as the total population
estimate (ibid.); however, it 1is necessary to evaluate the
population in each regulatory area to manage the fishery.

Regional Abundance

Annual surplus production is defined as the catch that can be
taken in a given year without changing biomass (IPHC 1982). The
estimated surplus for halibut in the North Pacific in 1983 was
64.8 million pounds (29.4 thousand metric tons). Of this,
however, 12 million pounds (5.4 thousand metric tons) was expected
to be lost to incidental catch, leaving 52.8 million pounds
(23.9 thousand metric tons) available to the commercial catch
(Quinn 1984),

Surplus production for Area 3 in 1983 was estimated to be
28.0 million pounds (12.7 thousand metric tons), and the 1984
recommended catch limit for Area 3 is set at 90% of that level, or
25 million pounds (11.3 thousand metric tons), with 18 million
pounds (8.2 thousand metric tons) allocated to Area 3A (Deriso
1984, Mhyre 1984).

IPHC juvenile surveys have suggested that the abundance of young
halibut is increasing. These fish will begin to contribute to the
fishery when they reach age eight in the late 1980's (IPHC 1982).
The stock now appears near optimum levels in areas of the central
Gulf of Alaska (Deriso 1984).
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Pacific Herring Distribution and Abundance

REGIONWIDE INFORMATION

Pacific herring are found throughout the Southcentral Region, which is
divided into three areas for management of the herring commercial
fishery: Upper Cook Inlet (UCI), Lower Cook Inlet (LCI), and Prince
William Sound (PWS). The boundaries of these management areas are
mapped in the herring Human Use narrative in this volume. Distribution
and abundance information specific to each management area is presented
following the regional information.

A.

Regional Distribution

Pacific herring are distributed throughout UCI, LCI, and PWS.
Herring spawn on the rocky beaches and fiords of PWS and in the
Kamishak, Southern, Outer, and Eastern districts of LCI (ADF&G
1977, 1978). Little is known about the offshore marine life of
herring in the Southcentral Region.

Herring in Alaska generally mature at age three or four and at
lengths of 15 to 20 cm. Fecundity is related primarily to body
length and secondarily to age; therefore, large, old herring
produce more eggs. Females may produce between 10,000 and 134,000
eggs (Macy et al. 1978). 1In LCI, the current management strategy
is to wait until herring are four or five years old before
harvesting them (ADF&G 1984a).

Areas Used Seasonally and for Life Functions

A series of herring distribution maps have been produced to
supplement this text. The categories on these maps are 1) known
spawning areas at 1:250,000 scale, 2) known feeding concentrations
at 1:1,000,000 scale, and 3) general distribution at 1:1,000,000
scale.

Factors Affecting Distribution

General factors affecting distribution, such as temperature and
salinity, are summarized in the Herring Life History and Habitat
Requirements narrative found in volume 1. More detailed informa-
tion follows in the management area narratives.

Movement Between Areas Used Seasonally and for Life Functions
Little is known about specific migration patterns in the South-
central Region. Adults winter in offshore feeding grounds, and,
in the spring, large schools of mature fish move into sheltered
bays, along steep or shelving rocky beaches, or along open sand
beaches to spawn (Macy et al. 1978). Some populations of herring
winter in PWS (Fridgen, pers. comm.).

Population Size Estimation

Rerial surveys performed during the spawning season are the only
method presently used to assess in-season herring abundance in the
Southern, Outer, Kamishak, and Eastern districts of LCI (ADF&G
1982). Aerial survey estimates in LCI are affected by the
presence of other species of schooling fish, such as pollock, sand
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lance, or juvenile salmon (ibid.), the frequency of surveys, and
visibility. Herring research in PWS includes biological sampling
of the commercial harvest to assess the overall population
condition and recruitment into both the spring sac roe and winter
food/bait fisheries. Hydroacoustic surveys are conducted by the
ADF&G to help locate prespawning concentrations of herring and to
monitor their movements prior to the commercial sac roe season.
Activities have also included ground and aerial surveys of
spawning areas to document the extent and magnitude of spawning.
The ground observations included pre-and post-season underwater
surveys to evaluate the effects of past kelp harvests and growth
and recruitment of the kelp in harvested areas (ADF&G 1983a).
These surveys were used to determine the guideline harvest levels
for kelp that are currently used. In the past two years,
postseason underwater surveys have been used to estimate the
biomass of spawning populations (Fridgen, pers. comm.).

Regional Abundance

Detailed abundance information for herring follows in narratives
for the UCI, LCI, and PWS management areas.

UCI MANAGEMENT AREA
Boundary descriptions and a map of the UCI area are included in the
herring commercial harvest narrative found elsewhere in this volume.

A.

Distribution

Little biological information is available for UCI herring
populations. Glacially clouded water prevents assessment of
abundance, spawning areas, and migration routes. Though currently
managed as discrete stocks, the relationship of herring
populations harvested in Chinitna, Tuxedni, and east-side areas to
each other, as well as to LCI stocks, has yet to be documented
(Middleton and Rowell 1984). There 1is no documentation of
spawning areas anywhere in UCI, and the integrity of the stocks is
only conjectural (Ruesch 1982).

Abundance

The data base for UCI herring is small but growing. Harvest
records, while poor in the past, are becoming more reliable
(Ruesch, pers. comm.). The glacial waters of Cook Inlet prevent
any gstimate of biomass or spawning success (Middleton and Rowell
1984).

LCI MANAGEMENT AREA

Boundary descriptions and a map of the LCI area are included in the
herring commercial harvest narrative found elsewhere in this volume.

A

Distribution

Very Tlittle 1is known about the offshore marine 1ife or the
migratory habits of herring in the Cook Inlet area. It is not
presently known whether Cook Inlet herring are a distinct
population separate from other Alaskan herring. The degree of
separation or intermingling of stocks within the area is also
unknown (ADF&G 1977).
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Aerial surveys are conducted each year by the ADF&G to locate
concentrations of feeding and spawning herring. Pacific herring
concentrations occur in coastal waters from East Foreland, south
along the Kenai Peninsula, and from Redoubt Point to Kamishak Bay
along the Alaska Peninsula. It is likely that herring spawn in
all the bays on the west side of Cook Inlet from Tuxedni Bay
south. Critical spawning grounds are located from 0il Bay to
Douglas Reef, where the majority of the spawning occurs
(Schroeder, pers. comm.). Spawning occurs on many of the reefs
exposed at extreme low tides in Kamishak Bay west of the 1line
connecting Ursus Head and Douglas Reef (ibid.).
Herring are found throughout the Kamishak District. Spawning has
been observed in 0il Bay, Dry Bay, Ursus Cove, Bruin Bay, off
Augustine Island, and along reefs located in the southern portion
of Kamishak Bay. It appears that herring also spawn in deep water
areas along the southern portion of Kamishak Bay.
In the Southern District, herring schools have been noted in
several bays, and spawning has been observed in Mallard Bay, Bear
Cove, along the Homer Spit, and along Glacier Spit (ibid.).
Herring spawning occurs intermittently throughout the Outer
District. Concentrations have been observed in Aialik, Harris,
Iwo AﬁF, Nuka, Tonsina, West Arm of Port Dick, and Rocky bays
ibid.).

In the Eastern District, heaviest concentrations of spawning
herring occur in the Seward small boat harbor, Thumbs Cove, and
off Fourth of July Creek in Resurrection Bay. Spawning also
occurs in Safety Cove and Killer Bay in Day Harbor (ibid.).

B. Abundance
Aerial surveys to estimate herring biomass have been conducted in
the Kamishak, Southern, Eastern, and Outer districts. Peak
estimates for 1981 through 1983 are shown in table 1. The
estimates are compared to historic harvest levels, which are used
as an indicator of healthy stocks. With the exception of the
Eastern District in 1981 and 1982, all the estimates are below
historic harvest levels. Samples from the Eastern District in
1981 and 1982 indicated that herring in the area from Aialik Bay
to Day Harbor were mostly one and two years old (ADF&G 1982;
Schroeder, pers. comm.). Young fish from PWS may use the area for
rearing (ibid.). Samples from the Southern District in 1982
showed that the fish were mostly four to five years old (ADF&G
1982), and stocks in the Kamishak District in 1983 were mainly age
three and four herring (ADF&G 1984a).

PWS MANAGEMENT AREA
Boundary descriptions and a map of the PWS area are included in the
herring commercial harvest narrative found elsewhere in this volume.
A. Distribution
Large numbers of herring are distributed throughout the PWS area.
Significant spawning populations have been observed in the Bligh
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Table 1.

Peak Estimates of Herring Biomass in Tons From Aerial Surveys for

Fishing Districts in Lower Cook Inlet, 1981-83

a b c Historic c
Districts 1981 1982 1983 Harvest Level
Kamishak 4,220 4,835 4,500-5,000 8,000
Southern 1,100 1,382 120 2,000
Eastern 2,000 9,923 205 2,000
Outer N.g.9 1,400 165 N.E.9
a ADF&G 1981.

b ADF&G 1982.

O

d N.E.

ADF&G 1984a.

no estimate.

Island, Columbia Bay, Green Island, and Montague Island areas
(ADF&G 1978).

Abundance

Aerial surveys to estimate herring biomass have been conducted in
the Northern, General, Montague, and Eastern districts, where the
sac roe fishery occurs. Peak estimates for each of the years from
1974 to 1984 (table 2) show that the biomass has fluctuated
considerably in all districts. Aerial surveys, age analysis
studies, and current harvest trends indicate that the herring
stocks in the PWS area are above average, with about 80% of the
1984 stocks comprised of three- and four-year-olds (Fridgen, pers.
comm.). A majority of the production during 1984 has come from
the 1980 and 1981 year classes (ibid.). Three-year-old stocks
contributed significantly to the fishery in 1983 for the first
time in several years, indicating a positive recruitment trend for
the near future (ADF&G 1984b).
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Table 2. Peak Estimates of Herring Biomass in Metric Tons From Aerial
Surveys for Fishing Districts in Prince William Sound, 1974-84

Northern Montague Eastern
Year District District District
1974 35,000 9,110 02
1975 1,200 0? 0?
1976 7,830 70 90
1977 16,790 120 02
1978 8,310 60 0?
1979 9,830 1,000 17,860
1980 24,550 20,400 260
1981 16,430 23,670 6,240
1982 26,1007 5,260 260
1983° 10,360 19,760 540
19844 14,800 20,520 6,090

Source: ADF&G 1983a.
a Surveys flown, no herring schools observed.

b The Northern District became the Northern/General District in 1982 and
following years.

c ADF&G 1983b.
d ADF&G 1984c.
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Pacific Ocean Perch Distribution and Abundance

REGIONWIDE INFORMATION
Information on the distribution of Pacific ocean perch in the South-
central Region, as with other groundfish species, is derived from
commercial fishery information and a 1limited number of surveys
conducted by research and management agencies. Areas that have not
been subject to commercial harvest and have not yet been surveyed may
contain significant populations of Pacific ocean perch that remain
undocumented.

Allowable biological catch and optimum yield estimates are currently

made by three management areas of the Gulf of Alaska: Western

(Shumagin), Chirikof-Kodiak (Central Gulf), and Yakutat-Southeastern

(Eastern Gulf). In this narrative, distribution and abundance

information will be discussed for the Eastern Gulf and Central Gulf

together because both areas fall partially within the Southcentral

Region covered in this guide. For a map of the management areas and

boundary descriptions, see the narrative on the human use of groundfish

that is found elsewhere in this volume.

A. Regional Distribution
In the May-August 1975 National Marine Fisheries Service (NMFS)
surveys of the northeastern Gulf of Alaska from Yakutat Bay to
Cape Cleare, highest Pacific ocean perch catch rates were in the
outer shelf area both east and west of Middleton Island (Ronholt
et al. 1976).

B. Areas Used Seasonally and for Life Functions
A concentration of Pacific ocean perch was noted by Lyubimova
(1964) in waters southwest of Middleton Island. During fishing
trials sponsored by the Alaska Department of Commerce and Economic
Development in 1979, two fishermen also found large concentrations
of perch south of Middleton Island in 270 m of water (ADCED 1979).
Subsequent foreign fishing in this area, however, may have
depleted this population (Morrison, pers. comm.). The approximate
location of this concentration area is depicted on a 1:1,000,000-
scale groundfish distribution map and may be found in the refer-
ence map series that supplements this text.

C. Factors Affecting Distribution
Pacific ocean perch are generally found in outer shelf and upper
continental slope =zones (Ronholt et al. 1977). Commercial
quantities usually occur between 100 to 500 m (Quast 1972).
Reeves (1972) noted that ocean perch occur in large concentrations
around submarine canyons.

D. Movements Between Areas Used Seasonally and for Life Functions
Larval perch are planktonic, with their distribution Tlargely
controlled by ocean currents. In their first year, the juveniles
become demersal and are found near the ocean bottom in areas 110
to 140 m deep (Carlson and Haight 1976, Buck et al. 1975). When
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they become sexually mature, they move into deeper waters (up to
320 to 370 m or deeper)(Buck et al. 1975).
Adults do not migrate long distances (Fadeev 1968, Chikuni 1975).
Seasonal movements are largely between deep and shallow bottoms
within a 1imited area (ibid.).
Population Size Estimation
Assessments of Pacific ocean perch stocks have been based
primarily on changes in catch per unit effort (CPUE) in the trawl
fishery (Ito 1982). Trends in relative abundance have also been
ijdentified through demersal resource assessment surveys period-
ically conducted in the Gulf of Alaska.
The accuracy of population assessments based on CPUE data is
affected by the ability to correctly estimate effective fishing
effort. Identifying a standard unit of effort in the Pacific
ocean perch fishery has been difficult because of the multispecies
and multigear nature of the fishery (ibid.). Rapid changes in
fishing technology have also made it difficult to standardize
measures of effort over the years (ibid.). Ito (1982) used cohort
analysis techniques applied to catch at age data to calculate
numbers of perch in the Gulf of Alaska and Bering Sea. This
method does not rely on fishing effort statistics. Ito concluded
that perch stocks had been more seriously depleted than previously
estimated. Stocks in the Gulf of Alaska were estimated to have
declined 94.5% during 1963-1976 (ibid.).
Regional Abundance
Prior to 1960, Pacific ocean perch stocks in the Gulf of Alaska
were unexploited and probably at the level of maximum abundance.
Quast (1972) estimated the total catchable biomass for th% area
off westere North America at that time to be about 1.75 X 10~ tons
(1.58 X 10° metric tons), a high fraction of which was in the Gulf
of Alaska (0CS Socioeconomic Studies Program 1980).
Perch are slow-growing and do not become sexually mature until
around age seven. Adult perch form dense schools that are easily
accessible to trawls (Quast 1972). These factors, combined with
periodic extreme variations in year-class strength, made perch
stocks particularly vulnerable to unregulated fishing (0CS Socio-
economic Studies Program 1980).
Intensive foreign fishing for perch began in the 1960's, and
harvests exceeding the reproductive potential of the population
continued for several years. Perch stocks in the Central Gulf may
now be no higher than 5% of their virgin abundance (Ito 1982).
The maximum sustainable yield for the Gulf of Alaska is estimated
to be 125,000 to 150,000 metric tons, but catches now are far
below that level (NPFMC 1983). Optimum yield from the Central
Gulf (159°W to 147°W) is now set at 7,900 metric tons and for the
%aster? Gulf (147°W to Dixon Entrance), at 875 metric tons
ibid.).
Quast (1972) predicted that decades may be required for even a
moderate recovery of Pacific ocean perch stocks. Perch are
frequently caught dncidentally 1in the pollock trawl fishery
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conducted by foreign fleets in the Gulf of Alaska. This
incidental catch may be large enough to prevent the recovery of
depressed perch stocks (Blackburn et al. 1983).

The potential for recovery is lessened by the concurrent increase
in pollock stocks. Juvenile perch and pollock occupy approxi-
mately the same trophic position; thus it is possible that com-
petition with pollock will prevent perch stocks from recovering
even if fishing pressure is released. Surveys of rockfish
resources conducted in 1979 and 1981, however, suggest that there
have been some increases in the relative abundance of Pacific
ocean perch in recent years (Shippen and Stark 1982).
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Sablefish Distribution and Abundance

REGIONWIDE INFORMATION

Information on the distribution of sablefish in the Southcentral

Region, as with other groundfish species, is derived from commercial

fishery information and from a limited number of surveys conducted by

the research and management agencies. Areas that have not been subject
to commercial harvest and have not been surveyed may contain
significant populations of sablefish remaining undocumented.

Optimum yield estimates are currently made by three INPFC regions of

the Gulf of Alaska. Two of these regions, Chirikof-Kodiak (Central

Gulf), and Yakutat-Southeastern (Eastern Gulf), fall partially within

the Southcentral Habitat Management Region covered in this guide. For

sablefish, the Eastern Gulf 1is further subdivided into West Yakutat

(147°W to 140°W), East Yakutat (140°W to 137°W), Southeast Outside,

and Southeast Inside districts. The West Yakutat District falls within

the area covered in this guide. A map of the area is found in the
groundfish Human Use narrative found elsewhere in this volume.

A. Regional Distribution
Sablefish are found throughout the Gulf of Alaska, with a band of
high abundance stretching from the Shumagin Islands southeastward
to Northern Queen Charlotte Sound (Low et al. 1976).

B. Areas Used Seasonally and For Life Functions :
Juvenile sablefish (less than 340 mm in length) are caught in the
commercial trawl shrimp fishery in Kachemak Bay (Blackburn 1983),
indicating that Kachemak Bay is a sablefish rearing area. This
area is illustrated on a 1:1,000,000-scale groundfish distribution
map and may be found in the reference map series that supplements
this text.

C. Factors Affecting Distribution

Sablefish occupy a wide range of depths, with pelagic eggs and
larvae found in surface waters, juveniles from one to four years
of age in surface and inshore waters down to 150 m, and adults
from 150 m down to 1,200 m (Low et al. 1976).
In studies done in the Gulf of Alaska from 1979 to 1980, highest
average density in the Kodiak area (154°W to 147°W) was in the 200
to 400 m depth zone and in the Yakutat (147°W to 137°W) area in
the 600 to 800 m depth zone.

D. Movements Between Areas Used Seasonally and for Life Functions
Small fish inhabit shallow nearshore areas, moving to deep water
in their third or fourth year. From there, a significant portion
of the fish migrate to open ocean and move westward until they
reach maturity (Bracken 1982).

Tagging studies indicate that many of the mature adult sablefish
(larger than 60 cm) in the western and central Gulf of Alaska then
migrate eastward toward the southeastern gulf. Bracken (1982)
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suggested that the southeastern gulf may be a major spawning area
that draws sablefish from throughout the gqulf.

Population Size Estimation

Maximum sustainable yield for sablefish is estimated using the
general production model (Schaefer 1954, Pella and Tomlinson 1969,
NPFMC 1978).

Until 1977, catch and effort statistics from the Japanese North
Pacific longline fishery provided consistent information for
assessing the condition of sablefish stocks in the Gulf of Alaska.
In 1977, regulations affecting Japanese longliners were estab-
lished that resulted in their catch per unit effort (CPUE) statis-
tics no longer correctly representing trends in sablefish
abundance (Balsiger 1982, Sasaki 1981). Catch per unit effort in
the Japanese longline fishery is now calculated using information
from the NMFS observer program. Longlines set at depths greater
than 500 m are considered to be directed at sablefish and are used
to calculate CPUE (Balsiger 1982).

Sablefish stock conditions are also assessed using information
from longline surveys conducted jointly by the United States and
Japan each year since 1978. These surveys result in an index of
abundance which is the summation of the CPUE of the longline gear
for each of several depth categories multiplied by the area of the
fishing grounds that lie in those depth categories (ibid.).
Regional Abundance

Maximum sustainable yield (the largest catch which could be taken
continuously from a stock - usually based on historic catch data)
for sablefish in the Gulf of Alaska has been estimated to be
22,000 metric tons (NPFMC 1984). Catches now, however, are held
well below that value. Catch per unit effort statistics indicate
that sablefish abundance throughout the Gulf of Alaska and Bering
Sea declined in the 1970's. The North Pacific Fishery Management
Council (NPFMC) has set optimum yield (that harvest level which
providing greatest overall benefit) for sablefish in the central
gulf (159°W to 147°W) at 3,060 metric tons and for the West
Yakutat area (147°W to 140°W) at 1,670 metric tons. This level is
less than equilibrium yield (yield that would maintain stock at
its current level over several years) and is thus intended to
increase sablefish abundance in the gulf (ibid.).

Research survey data indicate that stock abundance of sablefish in
the 100 to 1,000 depth zone increased by 22% in the Gulf of Alaska
from 1979 to 1980 (Sasaki 1981). This increase was caused by the
recruitment of juvenile sablefish with a mode of 50 cm fork length
(1977 year class). It is hoped that, as these juvenile fish grow
and reach catchable size, the allowable catch can gradually be
raised from the present level (ibid.). However, because many
(50%) of the female fish will not reach maturity until after age
seven (1984 or later) there is some concern that continued harvest
of that year class could affect the future reproductive potential
of the population (Blackburn et al. 1983).
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Walleye Pollock Distribution and Abundance

REGIONWIDE INFORMATION
Information on the distribution of pollock in the Southcentral Region,
as with other groundfish species, is derived from commercial fishery
information and a limited number of surveys conducted by the management
agencies. Areas that have not been subject to commercial harvest and
have not yet been surveyed may contain significant populations of
pollock that remain undocumented.
Allowable Biological Catch and Optimum Yield estimates are currently
made by three regions of the Gulf of Alaska. Two of these regions,
Chirikof-Kodiak (Central Gulf) and Yakutat-Southeastern (Eastern Gulf)
fall partially within the Southcentral Region covered in this guide. A
map of the area is found in the groundfish Human Use narrative found
elsewhere in this volume.
A. Regional Distribution
Walleye pollock are found in the Gulf of Alaska and Bering Sea
from surface waters to depths below 370 m, although most catches
are between 50 and 300 m (Rogers et al. 1980).
About 91% of the Gulf of Alaska pollock biomass lies in the
western gulf from approximately Prince William Sound to 170° west
longitude. In a 1975 National Marine Fisheries Service (NMFS)
survey of the northeast Gulf of Alaska from Yakutat Bay to Cape
Cleare, highest catch rates (800 to 2300 kg/std.tow) occurred in
the western area near Cape Cleare at the south end of Montague
Island (Ronholt et al. 1976).
B. Areas used Seasonally and for Life Functions
A large concentration of pollock (possibly spawning) was found in
April 1983 by a fisherman in the area southwest of Middleton
Island (Blackburn 1983).
Large incidental catches of juvenile pollock in Kachemak Bay trawl
fisheries indicate that Kachemak Bay may be a nursery and rearing
area for pollock (Blackburn et al. 1983). These areas are
illustrated on a 1:1,000,000-scale map of groundfish distribution
and may be found in the reference map series that supplements this
text.
C. Factors Affecting Distribution
Concentrations of adult walleye pollock in the Bering Sea are
usually found in water temperatures between 2 and 4°C (Serobaba
1970). Spawning has been recorded in the Bering Sea at
temperatures of from 1 to 3°C (Serobaba 1968).
Temperature is, however, probably not an important habitat
requirement. Pollock consistently return to Shelikof Strait and
spawn, though the temperature varies from 3.5 to 6.5°C (Blackburn,
pers. comm.; NMFS 1983).
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Movements Between Areas Used Seasonally and for Life Functions

In the Bering Sea, pollock follow a circular pattern of migration,
moving inshore to the shallow (90 to 140 m) waters of the
continental shelf to breed and feed in the spring (March) and
moving to warmer, deeper areas of the shelf (160 to 300 m) in the
winter (December-February)(Chang 1974). Hughes (1974) noted a
similar movement of pollock in the Gulf of Alaska.

Pollock spawning concentrations appear in Shelikof Strait in early
spring (March-April), and schools disperse to unknown locations
after spawning (Alton and Deriso 1982).

Population Size Estimation

The results of NMFS bottom trawl surveys conducted during
1973-1977 were used to estimate the pollock biomass and its
distribution in the Gulf of Alaska (ibid.). The resulting
estimate of exploitable biomass 1is assumed to be virgin
(unexploited) biomass, although Gulf of Alaska pollock were under
some fishing pressure at the time the estimate was made (ibid.).
Reliable estimates of biomass and maximum sustainable yield will
probably be available only after many additional years of data on
pollock abundance have been collected (ibid.).

Regional Abundance

Surveys conducted by the NMFS in 1973-1975 found pollock te be the
dominant groundfish species in the Gulf of Alaska, making up 45%
of the total fish catch (Gusey 1978). This is in marked contrast
to its abundance in 1961, when trawl survey data demonstrated that
pollock contributed only 5% of the total fish catch in the Gulf of
Alaska (ibid.). This dincrease in pollock abundance appears to be
related to the concurrent population decline of other heavily
exploited groundfish species, especially Pacific ocean perch (0CS
Socioeconomic Studies Program 1980). Juvenile pollock and Pacific
ocean perch occupy approximately the same trophic position.
Pollock are apparently acting as a replacement species, filling in
the position formerly occupied by Pacific ocean perch (ibid.).
Pollock are a strongly cannibalistic species; young pollock may
constitute over 50% of the stomach contents of pollock over 50 cm
in length (Takahashi and Yamaguchi 1972). The intensity of
cannibalism tends to be greatest when the adult population is
large. Thus, large adult pollock populations feed heavily on
juvenile pollock, reducing the numbers of the younger age classes.
This pattern gives rise to periodic fluctuations in adult
abundance, with peaks occurring approximately at intervals of
12 years (0CS Socioeconomic Studies Program 1980). Heavy
commercial exploitation, however, tends to reduce these cycles.
The fishery removes older age-groups, thus reducing cannibalism on
juveniles. Increased recruitment and the eventual return of the
adult biomass to preharvest levels results.

Catch data indicate that the exploitable biomass of pollock in the
Central Gulf of Alaska was higher in 1979-1981 than in 1976-1979.
Maximum sustainable yield for the Central Gulf has been estimated
to be 95,2000 to 191,000 metric tons and for the Eastern Gulf
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14,000 to 29,000 metric tons. This yield is estimated to be
attainable with stocks at their present 1level of abundance.
Because of current high abundance, optimum yield for the western
(Shumagin area) and central gqulf (Chirikof and Kodiak areas)
combined has been set at 400,000 metric tons and for the Eastern
Gulf)(Yakutat and Southeastern areas) at 16,600 metric tons (NPFMC
1984).

The large pollock stocks in the Gulf of Alaska in 1978-1980 have
been attributed to the relatively large 1975 and 1976 year classes
(NPFMC 1983). Preliminary catch at age data for the 1982 fishery
suggest that the 1977, 1978, and 1979 classes are of average
abundance rather than weak, as first indicated by 1981 surveys
(Stauffer 1983). Surveys conducted in 1982, however, also found
few pollock smaller than 35 cm, suggesting that no strong year
classes were recruiting to the 1983 spawning stock (NPFMC 1983).
This may indicate a decline in the stocks available to fishermen
in 1984 (Alaska Fishermans Journal 1983).
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Yelloweye Rockfish Distribution and Abundance

REGIONWIDE INFORMATION ‘

Information on the distribution of rockfish in the Southcentral Region,

as with other groundfish species, is derived from commercial fishery

information and a limited number of surveys conducted by the managerial

agencies. Areas that have not been subject to commercial harvest and

have not yet been surveyed may contain significant populations of

rockfish that remain undocumented. Very 1little information is

available concerning the distribution and abundance of rockfish in

Prince William Sound (PWS) and Cook Inlet (see the rockfish Human Use

narrative for a map of these areas). As a consequence, these topics

will be discussed in this report at the regional level, rather than by

management areas.

A. Regional Distribution
In the Southcentral Region, yelloweye rockfish are found in
nearshore and offshore areas of PWS and the Outer Cook Inlet area
(Morrison 1982, Rosenthal 1983).

B. Areas Used Seasonally and For Life Functions
The Outer and Eastern districts of the Lower Cook Inlet Management
Area are the only two portions of Cook Inlet where commercial
quantities of rockfish exist in the nearshore zone. Several
jsolated schools have also been found in the rocky kelp areas on
the southeast side of Kachemak Bay near Seldovia, Port Graham, and
English Bay (Blackburn et al. 1983).
In the PWS area, department index surveys have not been conducted;
however, large numbers of rockfish have been taken in the newly
developed domestic sablefish fishery in 270 to 370 m waters around
Middleton 1Island and areas due south of Resurrection Bay
(Morrison, pers. comm.). Areas where the domestic sablefish
fishery occurs are mapped on a 1:1,000,000-scale groundfish human
use map; however, exact locations of rockfish harvests within this
fishery are not known. Known areas of rockfish concentration in
the Southcentral Region are mapped on a 1:1,000,000-scale ground-
fish distribution map. Both maps are included in the reference
map series that supplements this text.

C. Factors Affecting Distribution
Yelloweye rockfish are found in the commercial rockfish catch in
Southeast Alaska at depths from 20 to 130 m, with the greatest
number found at depths from 75 to 130 m (Rosenthal et al. 1982).
Large numbers of rockfish are also caught in 270 to 370 m waters
of PWS (Morrison, pers. comm.). They are found around steep
cliffs, rocky reefs, offshore pinnacles, and boulder fields
(Rosenthal et al. 1982, Rosenthal 1983, Carlson and Straty 1981).

D. Movements Between Areas Used Seasonally and for Life Functions
The average length of yelloweye rockfish in the commercial catch
increases with the depth at which they are found (Rosenthal et al.
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1982). This fact indicates that yelloweye move to progressively
deeper areas as they grow (ibid.).
Adult nearshore rockfish do not undertake any extensive migra-
tions, though evidence indicates that their depth distribution may
change in the winter (Rosenthal et al. 1982).

E. Population Size Estimation
Few index surveys have been conducted on nearshore rockfish and
the sporadic nature of the nearshore fishery makes the data on
catch-per-unit data of limited use. Thus, estimates of population
size for nearshore rockfish are difficult to attain. Some
information on relative population size and trends in abundance,
however, can be gained from the commercial and sport fisheries and
from data on the average length of fish in the catch.

F. Regional Abundance
Rockfish stocks throughout the PWS area are considered to be at or
near virgin biomass levels (Morrison 1982). Department index
surveys have not been conducted on nearshore rockfish species in
PWS; consequently information on status of these rockfish stocks
is not available (ibid.). Some commercial catch sampling was done
in 1984 on rockfish taken incidentally in the PWS sablefish
fishery; however, these data have not yet been processed
(Morrison, pers. comm.).
Stock status of rockfish along the outer coast of Cook Inlet
appears to vary from one portion of this area to another (ibid.).
The area that has received the greatest fishing pressure is
Resurrection Bay and the northeast portions of Aialik Bay. Heavy
fishing in this area has greatly reduced and in some cases
eliminated localized rockfish populations (McHenry, pers. comm. to
Morrison 1982).
Commercial fishing for rockfish in outer Cook Inlet has taken
place since 1980 in the Nuka Bay-Pye Islands area. Commercial
catch and ADF&G data indicate that the average length of many
rockfish species in the catch from this area has declined slightly
(Morrison 1982). Such a decline in length of the catch may be an
early indication of overfishing, which may be removing large fish
faster than they can be replaced by younger year classes.
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Dungeness Crab Distribution and Abundance

REGIONWIDE INFORMATION

Dungeness crabs are found throughout much of the Southcentral Region.

The region is divided into two areas for management of the species:

Lower Cook Inlet (LCI), and Prince William Sound (PWS). The boundaries

of these management areas are mapped in the Dungeness crab Human Use

narrative found elsewhere in this volume. Little is known about

Dungeness crab in Upper Cook Inlet; therefore, the available informa-

tion is included in the LCI Management Area narrative. Distribution

and abundance information specific to the management areas is presented
following the regional information.

A. Regional Distribution

Dungeness crabs inhabit bays, estuaries, and the open coast from
the intertidal zone to depths of 90 m. The favored substrate is a
sand or mud bottom. In LCI, Dungeness crabs are distributed south
of Anchor Point, through Kamishak Bay, and along the Kenai
Peninsula coast (ADF&G 1977, 1978b). Dungeness crabs in PWS are
distributed throughout the shallow, nearshore waters of the Copper
River/Bering River area and Orca Inlet. There is a sparsely
scattered subpopulation in the deeper waters (up to 180 m) of Orca
Bay a?d to a lesser extent in the remainder of PWS (Kimker, pers.
comm. ).
Male Dungeness crabs reach sexual maturity in two years and
females in three years, corresponding to a carapace width (CW) of
110 to 140 mm for males and 100 mm for females (Mayer 1972). The
minimum legal size for male Dungeness crab in the Southcentral
commercial fisheries is 165 mm (6.5 inches) CW (ADF&G 1982).

B. Areas Used Seasonally and for Life Functions
A Dungeness crab distribution map at 1:1,000,000 scale has been
produced to supplement the text of the Southcentral Guide. The
categories of mapped information are 1) general distribution,
2) known concentration areas, and 3) known mating concentration
areas.

C. Factors Affecting Distribution
Dungeness crab distribution is affected by various factors,
including temperature and salinity. For detailed information see
the Dungeness Crab Life History and Habitat Requirements narrative
in volume 1.

D. Movements Between Areas Used Seasonally and for Life Functions
Adult Dungeness crabs migrate offshore during the winter and
return to nearshore waters in the early spring and summer. Low
temperatures and salinities in nearshore water in the winter may
trigger the winter movement to deeper water (Mayer 1972).

E. Population Size Estimation
Estimates of Dungeness crab populations are difficult to obtain
because of their high mobility and their habit of burying into
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sand. No biological assessment program for Dungeness crab is
conducted by the ADF&G in LCI. In PWS, the ADF&G has conducted
Dungeness crab studies sicne 1977 in Orca Inlet (Kimker, pers.
comm, )

Regional Abundance

Detailed abundance information for Dungeness crab follows in the
narratives for the LCI and PWS management areas.

LCI MANAGEMENT AREA
A map of this area and a description of the boundaries are provided in
the Dungeness crab Human Use narrative found elsewhere in this volume.

A.

Distribution

Dungeness crabs are distributed in LCI south of Anchor Point, and
a major concentration of adults is found in the shallow, nearshore
waters along the north shore of outer Kachemak Bay (Hamilton et
al. 1977). Presently, 1little is known about Dungeness crab
distribution in Upper Cook Inlet because fishermen have not
developed gear capable of fishing north of Anchor Point or in the
center of Cook Inlet. It is known that Dungeness crabs occur as
far north as Kalgin Island during the summer. Observations of
Dungeness crabs caught in gill nets are frequently reported by
fishermen (Davis 1980).

Younger, smaller crabs are more abundant in inner Kachemak Bay.
Throughout LCI, juvenile Dungeness crabs are usually associated
with stands of eelgrass or attached algae (Hamilton et al. 1979).
Reproductive concentrations in western Cook Inlet are found along
the Kamishak Bay coast (Alaska 0CS 1981). Spawning areas have not
been identified in eastern Cook Inlet (Blackburn et al. 1980), and
the timing of spawning has also not been documented (Hamilton et
al. 1979). Tagging studies were conducted on Dungeness crab in
Cook Inlet in 1978 and 1979 (Davis 1981). Tag returns from 1978
suggested a northward movement of crabs during August and
September. Observations in 1979 indicated that Dungeness crab
moved from southern Cook Inlet into central Cook Inlet through the
summer and back towards the south in the fall.

Migration of Dungeness crabs within Kachemak Bay appears to be
somewhat limited. Based on summer tagging operations, Dungeness
crabs released just northeast of Homer Spit moved up the bay,
whereas crabs released southwest of the spit (Barabara Point,
Seldovia Bay) moved in a southwesterly direction (ADF&G 1977).
The majority of the returns were located at release points,
indicating no movement. These data, however, are limited and not
conclusive. There also appears to be a seasonal movement of the
Bluff Point stock, with crabs moving from south to north into the
shallow waters off Bluff Point in spring and summer for molting
and mating, then south into deeper waters in fall and winter.
Isolated bay stocks of Dungeness crab appear to be relatively
stationary, apparently not migrating out of the bays (ibid.).
Most of these bays, in cross-sectional profile, contain both a
shallow shelf along the shoreline and a deep basin. The entire
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seasonal migration appears to occur within the bays, between the
deep and shallow areas. In shallow bays, without deep basins for
overwintering, Dungeness crabs may overwinter by burrowing into
the bottom mud.

Abundance

Little work has been done estimating the abundance of Dungeness
crab populations in LCI. Exploratory trawls done by the NMFS from
1950 through 1968 show low catches from 18 to 53 m depths, with
very few crabs caught deeper than 53 m (Maturgo 1972). Sampling
in these surveys, however, was not done in nearshore waters
shallower than 18 m, where Dungeness crab may be more abundant.
Index pot surveys of Dungeness crab in the Bluff Point area have
been hampered by the migratory patterns of the crabs there and the
extreme tidal action and currents (Davis 1981). Dockside sampling
during the commercial fishery showed the highest numbers of legal
size males per pot in 1978, with an average of 15.4, declining in
1979 to 6.5 crabs per pot (Davis 1980).

ITI. PWS MANAGEMENT AREA
A map of this area and a description of the boundaries are provided in
the Dungeness crab Human Use narrative found elsewhere in this volume.

A.

Distribution

The major concentrations of Dungeness crab in PWS occur in Orca
Inlet and Orca Bay (ADF&G 1978a; Kimker, pers. comm.). Offshore
trawl surveys showed the greatest concentrations between
Hinchinbrook and Kayak islands near the mouth of the Copper River
Delta (Maturgo 1972).

Abundance

In-season surveys of Dungeness crab are conducted by the ADF&G in
the Copper River/Bering River area (Kimker, pers. comm.).
Exploratory otter trawls were conducted by the NMFS from 1950
through 1968 (ibid.). Data summarized over this 18-year period
show the highest catches in the 18 to 53 m depth zone. Nearshore
watgrs shallower than 18 m, however, were not sampled in this
study.

The ADF&G has studied the population of Dungeness crab in Orca
Inlet, near Cordova, and the results of index pot surveys from
1977 to 1982 are summarized in table 1. A decline in the
abundance of crabs was noticed after the 1964 earthquake, which
caused an uplift of 6-7 ft in Orca Inlet (Kimker 1982). This
uplift resulted in a loss of habitat for Dungeness crab. The crab
population stabilized by the early 1970's and began another
decline in 1979. The average number of legal-size males per pot
decreased from 27.8 in 1978 to .03 in 1982. This decline has been
correlated with the arrival of sea otters in the area (ibid.).
Studies by Garshelis (1983) indicated that sea otters were a major
factor in the recent decline of Dungeness crabs in PWS. Studies
in California have shown that sea otters can reduce the
availability of their prey species (Johnson 1982).
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Table 1. Results of the Orca Inlet Dungeness Crab Index Pot Surveys in the
PWS Management Area, 1977-82

Average No.

Legal Average No. Total

Males/Pot Sublegal Average No. Average No.
Year (Index Number) Males/Pot Females/Pot Crabs/Pot
1977 11.4 5.7 3.4 20.5
1978 27.8 2.5 3.0 33.3
1979 7.2 11.2 4.6 23.0
1980 3.0 3.0 0.5 6.5
1981 1.1 2.8 0.7 4.5
1982 0.03 1.9 0.7 2.7

Source: Kimker 1982,
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King Crab Distribution and Abundance

REGIONWIDE INFORMATION

King crabs are found in Cook Inlet south of Anchor Point and throughout

the rest of the Southcentral Region. The region is divided into two

areas for management of the species: Lower Cook Inlet (LCI) and Prince

William -Sound (PWS). The boundaries of these management areas are

mapped in the king crab Human Use narrative found elsewhere in this

volume. Distribution and abundance information specific to the two

management areas is presented following the regional information.

A. Regional Distribution
Three species of king crab are present in the Southcentral Region,
with red king crab (Paralithodes camtschatica) being the most
common. Red king crab occurs in both LCI and PWS (ADF&G 1977,
1978). Brown or golden king crabs (Lithodes aquispina) usually
occur in water deeper than 180 m, and a population is found in
deeper waters in PWS (ADF&G 1978, Kimker, pers. comm.). Brown
king crabs are also found in small concentrations in the Outer and
Eastern districts of LCI (Kyle and Merritt, pers. comm). Blue
king crab (Paralithodes platypus) occurs in localized areas in PWS
(ibid.). Because red king crab is most abundant and is the target
species in the commercial fishery, this narrative will emphasize
red king crab.
Information on the age of king crabs at maturity is scanty. Red
king crabs in the Gulf of Alaska have been estimated to mature
sexually at five to seven years when carapace length is 100 to 139
mm for males and 90 to 119 mm for females (Gray & Powell 1966).
Male king crabs are recruited into the commercial fishery at 145
to 163 mm carapace length (Davis 1983). The minimum legal size
for king crab in the commercial fishery is given in carapace width
(CW) as 178 mm (7 inches) except by emergency order in LCI, when
the 1imit can be increased to 203 mm (8 inches) CW. The legal
size for blue king crab in PWS is 150 mm (5.9 inches) CW (ADF&G
1982, 1983b) and for brown king crab is 178 mm (7 inches) CW
(Kimker, pers. comm.).

B. Areas Used Seasonally and for Life Functions
A king crab distribution map at 1:1,000,000 scale has been
produced for the Southcentral Guide and may be found in the
reference map series that supplements this text. The mapped
categories are 1) general distribution; red king crab, blue king
crab, brown king crab, king crab (not specified), 2) known summer
concentrations, 3) known mating areas, and 4) known historical
concentrations.

C. Factors Affecting Distribution
The favored bottom habitat of king crab appears to be a mud or
sand substrate with accumulations of organic debris (ADF&G 1978).
King crabs have been found in depths to 360 m, although the
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commercial fishery is generally confined to depths of less than
180 m. Females and smaller males appear to be most abundant in
intermediate depths. Juveniles are most abundant in dinshore
waters as shallow as 10 m, although they have been found to depths
of 100 m (Powell and Reynolds 1965). Juveniles live solitarily on
rock substrates until they are two to three years old. (For more
details of criteria affecting distribution see the King Crab Life
History and Habitat Requirements narrative in volume 1.)

Movements Between Areas Used Seasonally and for Life Functions
General information on king crab migration is discussed in the
Life History and Habitat Requirements narrative in volume 1. More
detailed information follows in the narratives on the Cook Inlet
and PWS management areas.

Population Size Estimation

Crab abundance has been estimated by trawl surveys, mark-recapture
experiments, and index pot surveys. Otter trawl surveys usually
use standardized tows within a survey, but comparing catch rates
between surveys may be difficult. The sampling design may plan
tows at depth intervals or may use predetermined locations by grid
coordinates. The sizes and species captured by trawls are
influenced by the mesh size, bottom type, and speed of tow.
Population estimates have been made for legal-size male crabs at
the start of the commercial fishing season. These estimates have
been made by applying tag return information to the Peterson
mark-recapture formula. Estimates are usually given with a 95%
confidence interval. The accuracy is dependent on the tagging
method used and how well tags are returned.

The ADF&G used trawl survey estimates for two years, but currently
the index pot survey is used exclusively to estimate the relative
abundance of Tlegal-size male crabs (Kyle and Merritt, pers.
comm.). Standard pots are fished on systematically selected
sampling locations for a period of 24 hours. The index number of
legal-size male crabs per pot is compared to the number harvested
in the fishery for an abundance estimate (Davis 1980).

Regional Abundance

Detailed information on king crab follows in the narratives on the
LCI and PWS management areas.

LOWER COOK INLET MANAGEMENT AREA
A map of this area and a description of boundaries are provided in the
king crab Human Use narrative found elsewhere in this volume.

A.

Distribution

King crabs are common throughout LCI south of Anchor Point. Areas
of abundance vary with the time of year because Cook Inlet king
crabs undergo seasonal migrations. Observations of the commercial
fishery show that mature male and female king crabs travel in
segregated but not widely separated groups, except during the
spawning season (Powell and Reynolds 1965).

During late winter and early spring, adult male crabs move from
the depths to shallow water and appear to use the valleys or
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depressions in the ocean floor as travel routes. This movement is
termed the "spawning migration" because it is correlated with
breeding, which is known to occur in shallower water during March,
April, and early May. The direction of the spawning migration
depends upon the location of the shallow areas and the distance
%pon ?ottom configurations of each particular area involved
ibid.).

The inshore migration of Kachemak Bay king crabs begins in Tlate
December, peaks in early March, and extends through May.
Migration of females may be slightly later (February to May).
Migration of king crabs into Kamishak Bay begins in February.
Mating and release of larvae occur in the nearshore areas. Large
numbers of king crabs spawn in outer Kachemak Bay and around
Augustine Island in Kamishak Bay in waters 18 to 85 m deep. In
Kachemak Bay, spawning begins in February, peaks in April, and
continues through May. Spawning in Kamishak Bay may be slightly
later. The Kamishak Bay stock and the Kachemak Bay stock may be
discrete populations. No common wintering area is known, and
there is probably no mixing in the postlarval stages (Kyle,
Merritt, and Kimker, pers. comm.). Offshore winter migration
begins in August and continues through November (ADF&G 1977).
Juvenile king crabs appear to be quite abundant in shallow,
nearshore water in the Gulf of Alaska (Eldridge 1972). Young
crabs that have settled to the seabed begin their existence as
solitary individuals 1living under rocks and debris. In their
second and third year of life, crabs begin to congregate and move
actively. After reaching maturity in five to seven years, crabs
are believed to extend their range and begin an annual cycle of
movements typical of the adult (Powell and Reynolds 1965).

Areas used by Jjuvenile king crabs are not as well known as the
areas utilized by the adults. The Bluff-Anchor Point area is a
major nursery for juvenile king crabs in LCI. Juveniles are also
common at the mouth of Iniskin Bay, at Spring Point (Chinitna
Bay), Koyuktlik Bay Lagoon (Dog Fish Lagoon), and along the south
shore of Kachemak Bay (Hamilton et al. 1979). Juvenile king crabs
may be, however, common throughout the lower inlet in any area
with a boulder field in the lower intertidal or subtidal zone.
Although juvenile king crabs remain solitary for the first two
years of life, two-to-three-year-old and older king crabs are
known to aggregate at various times of the year into "pods."
These pods consist of a few to several thousand individuals piled
upon one another. Pods have been observed in the bays along the
?outhe;n shoreline of Kachemak Bay but may occur elsewhere as well

ibid.).

King crab larvae are abundant in outer Kachemak Bay and Kamishak
Bay. The larvae, after being released by the female, remain
planktonic, drifting with the tides and currents for 40 to 60 days
before settling to the bottom (Hamilton et al. 1979). A distribu-
tion study of king crab larvae in Kachemak Bay indicated that
outer Kachemak Bay was a major release area because of the high

305



abundance of larvae in this area (Haynes 1983). Larvae appeared
in other parts of Kachemak Bay, but they were less abundant.

After two months in the plankton, the 1larvae settle. Outer
Kachemak Bay and Il1iamna Bay are major spawning and settling areas
for king crab (Science Applications Inc. 1977). Sundberg and
Clausen (1977) sampled postlarval king crabs in Kachemak Bay, and
they found crabs only in samples taken from the rocky perimeter of
the bay. Largest catches were in the Anchor Point to Bluff Point
region. Diamond Gulch to Mutnaia Gulch had the highest abundance,
and Peterson Point, Glacier Spit, and Eldred Passage had lesser
concentrations of newly settled crabs. The samples indicated that
postlarval king crabs live on hard substrates coarser than gravel
and may be associated with certain types of epifaunal cover.
Abundance

The NMFS conducted otter trawl surveys in LCI from 1950 through
1968 in depths from 18 to 163 m (Maturgo 1972). Data summarized
from the 18 years show that the CPUE was highest in the 127 to
163 m depth zone, but the sampling was not extensive. The ADF&G
has conducted an index sampling program to estimate the population
of legal-size males in the Southern District, which includes
Kachemak Bay, and in the Kamishak District, which includes the
Kamishak Bay area (tables 1 and 2). Data from the ADF&G crab
index program conducted from 1974 through 1982 show a reduced
abundance of legal-size males in the Southern District in 1982
(ADF&G 1983a). The average catch per pot of legal males was
0.43 crabs in 1982, whereas the previous year's catch averaged 2.2
crabs. The 1984 Southern District index showed an average of
1.8 legal males per pot, suggesting that the king crab population
in Kachemak Bay may be rebuilding, due in part to the recent
commercial fishery closures (Kyle and Merritt, pers. comm.). The-
1984 Kamishak District index indicated an average of 0.4 legal
male king crabs per pot, suggesting that the population in
Kamishak Bay is still repressed (ibid.). In both districts, the
estimated number of crabs was highest in 1975 and has declined
since then.

I11. PRINCE WILLIAM SOUND (PWS) MANAGEMENT AREA
A map of this area and a description of the boundaries are provided in
the king crab Human Use narrative found elsewhere in this volume.

A.

Distribution

Little information is available for king crab distribution and
migrations in PWS. Populations are found in scattered locations
throughout the sound (ADF&G 1978). Brown king crabs are the most
abundant species and are found in much of the water deeper than
275 m in central and western PWS (Kimker, pers. comm.). Blue king
crabs are located primarily in the Port Wells and College Fiord
area (ADF&G 1978).

Abundance

Little information is available on the abundance of king crabs in
the PWS area, but king crab populations are small in the northeast
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Table 1. Population Estimates of Legal-Size Male King Crabs at the Start of
Season in the Southern District of Lower Cook Inlet, 1974-81

Estimated Estimated

No. of Crabs No. of Pounds
Year (Millions) (Millions)
1974 .33 2.55
1975 .40 3.26
1976 .21 1.69
1977 .19 1.34
1978 .19 1.26
1979 .31 2.10
1980 .14 0.92
1981 .08 .53

Source: Based on Peterson mark-recapture experiments from August through
December (Davis 1982). No fishery has occurred since 1981, making estimates
from recapture data impossible to obtain.

Table 2. Population Estimates of Legal-Size Male King Crabs at the Start of
Season in the Kamishak District of Lower Cook Inlet, 1975-82

Pounds (Millions)

Estimated
No. of Crabs 95% Confidence

Year (Millions) Estimate Interval

1975 2.32 18.59 15.7 - 21.5
1976 .95 7.61 7.1 - 8.1
1977 .52 4.34 3.7 - 5.0
1978 .28 2.03 1.7 - 2.3
1979 .23 1.51 1.3 - 1.7
1980 .79 5.40 4.6 - 6.2
1981 .69 4,96 4.4 5.6
1982 .32 2.30 1.9 - 2.7

Source: Based on Peterson mark-recapture experiments (Davis 1983).
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Gulf of Alaska (Eldridge 1972). The NMFS conducted otter trawl
surveys in PWS from 1950 through 1968 in depths from 18 to 730 m
(Maturgo 1972). Data summarized from the 18 years show that the
CPUE was highest in the 127-163 m depth zone, but the sampling in
the area was not extensive.

The abundance of red king crabs in the Orca Bay-Hinchinbrook
entrance portion of the management area has been so low that the
commercial fishery has been closed since the 1982-1983 season
(ADF&G 1983b). The ADF&G currently has no way of empirically
assessing prerecruit abundance; however, there has been no
indication from fishermen that they have been handling significant
numbers of prerecruits. Analysis of 1982-1983 commercial catch
samples of brown king crab shows a small proportion of the
legal-size crabs near minimum size of 150 mm for both new shell
and old shell males. This indicates that the brown king crab
recruitment was relatively poor in 1982 (ibid.).

Both red and blue king crab catches have decreased 50% from the
1982-1983 harvest levels because of poor recruitment (Kimker
1984). It 3§s not known whether this poor recruitment is a
function of natural population fluctuations or perhaps indicative
of a declining population, as may be the case with the blue king
crab. Two factors may have adversely affected the blue king crab:
it is a geographically isolated small population, which makes it
very susceptible to environmental changes that may affect larval
and postlarval survival, and prior to 1978 many prerecruit males
were commercially harvested because of a misinterpretation of the
minimum legal size. This harvest removed males that were
essential to the reproductive segment of the population (ibid.).
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Tanner Crab Distribution and Abundance

REGIONWIDE INFORMATION
Tanner crabs are found in Cook Inlet south of Anchor Point and
throughout the rest of the Southcentral Region. The region is divided
into two areas for management of the species: Lower Cook Inlet (LCI)
and Prince William Sound (PWS). The boundaries of these management
areas are mapped in the Tanner crab Human Use narrative found elsewhere
in this volume. Distribution and abundance information specific to the
two management areas is presented following the regional information.
A. Regional Distribution
Three species of Tanner crabs occur in the Gu]? of A]ask§,
Chionoecetes bairdi, C. tanneri, and C. angulatus (NPFMC 1978).
he area |

C. bairdi is the most common crab in t Ronholt et al.
1977), and since it is also the target species of the commercial
fishery, this discussion will emphasize C. bairdi. Tanner crabs
are distributed widely throughout Cook Inlet south of Anchor
Point, around the Kenai Peninsula, and in PWS. Tanner crabs are
found from the 1littoral zone to depths of 550 m and generally
occupy waters deeper than 90 m (ADF&G 1977 and 1978).

The age of Tanner crabs is difficult to assess. Studies in
Kodiak, PWS, and the northern Gulf of Alaska have shown an average
size at sexual maturity for males of 110 to 115 mm and for females
of 83 mm carapace width (CW)(Donaldson et al. 1980). A proposed
growth/age relationship predicts that females molt to maturity at
about age five, whereas males become mature at about six years of
age. Recruitment to the fishery occurs at seven to eight years
for males (ibid.). The minimum legal size for male Tanner crab in
Cook Inlet is 140 mm (5.5 inches) and in PWS is 135 mm
(5.3 inches) CW (ADF&G 1982).

B. Areas Used Seasonally and for Life Functions
A Tanner crab distribution map at 1:1,000,000 scale has been
produced for the Southcentral Guide. The categories of mapped
information are 1) general distribution, 2) known concentrations,
3) known mating concentrations, and 4) known rearing concentra-
tions.

C. Factors Affecting Distribution
Many factors affect the distribution of adult Tanner crabs,
including low salinity and high temperatures. For more detailed
information see the Tanner Crab Life History and Habitat
Requirements section in volume 1.

D. Movements Between Areas Used Seasonally and for Life Functions
Migratory movements of Tanner crabs have not been well studied.
Tanner crab migrations are more local than those observed for king
crab (Kyle, pers. comm.). Tanner crabs appear to migrate
seasonally, moving into deeper water in the fall and winter and
into shallower water, for molt and spawning, in spring and summer
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(ADF&G 1977). Depth preferences in the Gulf of Alaska have not
been reported, but on the Aleutian Shelf, Tanner crabs are found
at depths of 50 to 130 m during their reproductive period (Science
Applications Inc. 1980). Tanner crabs migrate into Cook Inlet
from March through September, with the peak of spawning occurring
from May to June (Kyle and Merritt, pers. comm.).

E. Population Size Estimation
Crab abundance can be estimated by catch per unit effort of trawl
surveys. Otter trawl surveys generally use standardized tows
within a survey, but comparing catch rates between surveys may be
difficult. The sampling design may plan tows at depth intervals
or may use predetermined locations by grid coordinates. The sizes
and species captured by trawls are influenced by the mesh size,
bottom type, and speed of tow. Tanner crab biomass estimates from
the NMFS surveys reported in the following sections should be
considered minimal because of the inability of the otter trawl to
capture larger male crabs at the towing speed used (Ronholt et al.
1977). Trawl surveys for Tanner crab are not conducted in LCI.
Population estimates have been made for legal-size male crabs at
the start of the commercial fishing season. These estimates have
been made by applying tag return information to the Peterson
mark-recapture formula. Estimates are usually given with a 95%
confidence interval. The accuracy is dependent on the tagging
method used and how well tags are returned.
Another method for estimating relative abundance of Tlegal-size
male crabs is the index pot survey used by the ADF&G (Davis 1980).
Standard pots are fished on systematically selected sampling loc-
ations for a period of 24 hours. The index number of legal-size
male crabs per pot is compared to the number harvested in the
fishery for an index of relative abundance.

F. Regional Abundance
Detailed abundance information for Tanner crab follows in the
narratives for LCI and PWS management areas.

LOWER COOK INLET MANAGEMENT AREA

A map of this area and a description of the boundaries are provided in

the Tanner crab Human Use narrative found elsewhere in this volume.

A. Distribution
Tanner crab, Chionoecetes bairdi, is distributed throughout Cook
Inlet south of Anchor Point, around the Kenai Peninsula to the
south and west, and in Kamishak Bay. Tanner crabs are found from
the Tittoral zone to 550 m. Based on exploratory trawls by the
NMFS, adult Tanner crabs appear to be most abundant in the
deepwater region midway between Augustine Island and the Barren
Islands (ADF&G 1977).
Concentrations of juveniles have been found in several areas.
Blackburn et al. (1980) report concentrations near Cape Douglas
and Iniskin Bay, and Paul (1982) reports a nursery in Kamishak
Bay. Early benthic stages of Tanner crab have been mainly found
at depths below 50 m in Cook Inlet and were most abundant at
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stations 150 m and 166 m deep (ibid.). Paul reports an absence of
Tanner crabs of-less than 20 mm CW in Kachemak Bay.

Tanner crab larvae appear to be widespread throughout LCI and are
most abundant in outer Kachemak Bay (ibid.). Within Kachemak Bay,
Tanner crab larvae are most abundant from late May through mid
June, with the area of greatest abundance extending due east to
Homer Spit from a point due south of Anchor Point (ADF&G 1977).
Inner Kachemak Bay does not appear to be a major nursery area.
Spawning areas of Tanner crab in Cook Inlet are not known
(Blackburn et al. 1980).

Abundance

Exploratory otter trawl surveys conducted by the NMFS from depths
of 18 to 730 m are summarized by Maturgo (1972) for the years from
1950 through 1968. These surveys found that the CPUE was highest
in the 91 to 126 m depth zone, with the next highest catch rates
from 127 to 163 m.

The population of legal-size male Tanner crabs has been estimated
for the Southern District of Cook Inlet, which includes Kachemak
Bay, using mark-recapture experiments (table 1). Tag recoveries
ranged from 29 to 55% during the years studied (Davis 1983). The
estimates indicate that the population peaked in 1977, with over
2 million legal-size males, and declined to 690,000 in 1982.

IT1. PRINCE WILLIAM SOUND MANAGEMENT AREA
A map of this area and a description of the boundaries are provided in
the Tanner crab Human Use narrative found elsewhere in this volume.

A.

Distribution

Tanner crabs are found throughout PWS at all depths except in
areas of vrocky substrate. The heaviest concentrations of
legal-size males, 135 mm CW or larger, are found in Orca Bay,
Hinchinbrook Entrance, the 180 m trench (100 fathom) east of
Montague Island, Montague Strait, and the western side of Kayak
Island (Kimker 1983). ADF&G surveys have shown Hinchinbrook
Entrance and Orca bays to be important mating and rearing habitat
(Kimker, pers. comm.).

Tagging studies conducted by the ADF&G show that crabs in the
Northern, Hinchinbrook, and Western districts are closely related
to each other (ibid.). Tag recovery shows no interchange between
the Eastern District and the other districts. It is possibly that
Eastern District crabs originate as larvae from the waters of
Southeast Alaska, perhaps in the bays adjacent to Cross Sound and
Icy Strait, where sexually mature male and female Tanners have
been identified. Since larval Tanners can stay in the water
column for up to six months, it is quite likely then that unusual
physical environmental phenomena such as storms or changes in
water temperature may result in situations whereby in some years
larval Tanners may settle out at the Cape St. Elias gyre, and in
other years may settle elsewhere or not survive at all while
Fravgriing the 250 to 300 mi distance from Southeast Alaska

ibid.).
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Table 1.

Population Estimates of Legal-Size Male Tanner Crabs at the Start

of Season in the Southern District of LCI, 1976-82

Year

Pounds (Millions)

Estimated
No. of Crabs Estimate 95% Confidence
(Millions) Interval

1976
1977
1978
1979
1980
1981
1982

.69
.09
.32
.89
.14
.27
.69
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Source:

ADF&G.

Based on Peterson mark-recapture experiments (Davis 1983).

Abundance

Exploratory otter trawl surveys conducted by the NMFS from depths
of 18 to 739 m from 1950 through 1968 are summarized by Maturgo
(1972). These surveys found that CPUE was high in depths from 90
to 272 m and was highest in the 237 to 272 m depth zone. Ronholt
et al. (1977) found the highest densities of Tanner crab in the
Gulf of Alaska on the upper continental slopes (200 to 400 m) and,
in particular, in the area south of the Copper River Delta, where
catch rates averaged 215 kg/hr. Ronholt et al. (1976) reported
catches from the Montague Island to Kayak Island area as averaging
127 kg/hr for 1 to 100 m depths, 110 kg/hr for 101 to 200 m
depths, and 218 kg/hr for 201 to 400 m depths.

Annual surveys by the ADF&G have shown a continued decline in the
abundance and distribution of all segments of the PWS Tanner crab
population in recent years. The continued decline in the Sound
itself is due to overfishing, and environmental phenomena may be
responsible for the decline in the Gulf of Alaska. Data show that
1984 recruitment will be at a historical low (Kimker 1984).
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Razor Clam Distribution and Abundance

REGIONWIDE INFORMATION

In the Southcentral Region, razor clams are found on beaches of both

Cook Inlet and Prince William Sound (PWS). In this narrative,

regionwide distribution information is followed by distribution and

abundance information specific to Cook Inlet and Prince William Sound.

A. Regional Distribution
In the Southcentral Region, razor clams are found on surf-swept
sandy beaches of PWS and Cook Inlet.

B. Areas Used Seasonally and for Life Functions
A series of reference maps at 1:250,000 scale for razor clam
distribution have been prepared for the Southcentral guide. The
mapped category is known concentrations and depicts areas where
concentrations of razor clams have been observed. These maps may
be found in the reference map series that supplements this text.

C. Factors Affecting Distribution
Razor clams inhabit open beaches consisting of fine or coarse sand
with some glacial silt and/or gravel (Amos 1966). (For more
details of factors affecting distribution see the Razor Clam Life
History and Habitat Requirements narrative in volume 1.)

D. Movements Between Areas Used Seasonally and for Life Functions

Clam veligers are dependent upon water currents to carry them to
desirable habitat (McLean and Delaney 1978).
Young razor clams up to 10 mm (valve length) are capable of
voluntary lateral movement along the beach surface to about 60 cm
(Nickerson 1975). Large razor clams are believed to be incapable
of voluntary lateral movement, though relocations may occur as a
consequence of rapidly shifting substrate or washout (ibid.).
Razor clams are, however, capable of very rapid vertical movements
(several feet per minute).

E. Population Size Estimation
In Cook Inlet and PWS, the ADF&G carries out regular sampling
trips to test clams for paralytic shellfish poisoning on beaches
approved for commercial harvest of clams to be used for human
consumption. Aside from these sampling trips, very little is done
to monitor the razor clam population on commercially harvested
beaches. The razor clam populations on the east side of Cook
Inlet, on beaches designated for recreational harvest only, have
been more extensively monitored. Samples of clams from the
east-side beaches are periodically dug to determine the age
composition of the population and to assess the relative survival
of different year classes. Research associated with population
estimation of even the east-side beaches, however, has been very
Timited (Nelson 1982).

Studies from the Cook Inlet beaches indicate that success of year
classes varies greatly and that the occurrence of dominant year
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classes is irregular and infrequent (ibid.). Razor clams suffer
high mortality in the larval and juvenile stages due to adverse
weather conditions, unfavorable currents that carry them away from
suitable beaches, predation, and possibly competition with larger
adults. Because of this, it appears that environmental factors
rather than the size of the parent spawning population determine
the size of each year class (ibid.).

Regional Abundance

Razor clam abundance varies from beach to beach, and cannot be
appropriately discussed at the regional Tlevel. Abundance
information is contained in the Cook Inlet and PWS discussion in
II. B. and III. B., respectively.

INLET

Distribution

Razor clams are found on the east side of Cook Inlet from the
Homer Spit northwest to Anchor Point and thence northeast to Cape
Kasilof, a total distance of approximately 65 mi (Nickerson 1975).
On the west side of Cook Inlet, razor clams are found from
Kustatan, at the west Foreland, southwest to Tuxedni Bay, a
distance of about 55 mi (ibid.). Razor clam beds are also found
along the north shore of Chinitna Bay, and on the south shore of
Augustine Island (ibid.).

Abundance

The abundance of clams on the east side of Cook Inlet is qualita-
tively described by Nelson (pers. comm. to Nickerson 1975) as
"subsistence level" from Homer to Anchor Point and "sparse" to
"very abundant" from Anchor Point to Cape Kasilof. On the west
side of Cook Inlet, abundance varies, and is qualitatively
described as "subsistence level" from Kustatan to the mouth of the
Drift River and as "sparse" to "very abundant" from the mouth of
the Drift River to Tuxedni Bay (ibid.). The bed of razor clams at
Chinitna Bay is reported to be "fairly abundant" (Nelson, pers.
comm. to Nickerson 1975), as is the bed on the south shore of
Augustine Island (Baxter, pers. comm. to Nickerson 1975).

IIT. PRINCE WILLIAM SOUND

A.

Distribution

From Cape Suckling to Orca Inlet, including the adjacent beaches
of Kayak, Kanak, and Hichinbrook Islands, are historically
important commercial razor clam growing areas, with a productive
extent of approximately 140 mi (Nickerson 1975).

Abundance

The population on beaches of Orca Inlet began to decline in 1958,
possibly due to heavy siltation from spring breakup of the Copper
River 22bid.). The 1964 earthquake, followed by tsunamis and
seiches, furthered the decline of these valuable clam beds
(ibid.). An increase in the sea otter population in this area may
now be preventing the recovery of these clam beds (ADF&G 1983,
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Johnson 1982). Abundant clam beds are still found in the Copper
River-Controller Bay area (ADF&G 1983).
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Shrimp Distribution and Abundance

REGIONWIDE INFORMATION

Shrimp are found in Cook Inlet south of Anchor Point and throughout the

rest of the Southcentral Region. The region is divided into two areas

for management of the species: Lower Cook Inlet (LCI) and Prince

William Sound (PWS). The boundaries of these management areas are

mapped in the shrimp Human Use narrative found elsewhere in this

volume. Distribution and abundance information specific to the two

management areas is presented following the regional information.

A. Regional Distribution
Fourteen species of shrimp in the family Pandalidae occur in the
Gulf of Alaska (Fox 1972), and five of these species are caught by
commercig] fisherie%: pink shrimp Panda]us borealis); humpy
shrimp (P. goniurus); spot shrimp E1at%ceros), coonstripe
shrimp (P. sinotus); and s1destr1 shrimp (Pandalo s1s
dispar). Of tﬁese species, pink shrimp dominates the catcﬁ
rawl surveys (Davis 1982, Ronholt et al. 1977). Adult panda11d
shrimp inhabit waters from the intertidal zone to beyond the
continental shelf. Pink shrimp are most abundant in depths from
73 to 183 m (Fox 1972).
Age at sexual maturity varies by species and by geographical
location within a species. Pandalid shrimp normally mature first
as males and then later transform into females. The age at first
maturity as males is usually 1.5 years for pink, coonstripe, and
sidestripe shrimp. In colder water, however, pink shrimp may
mature at two or three years (ibid.). It is suspected that spot
shrimp are also older at maturity in more northern waters (Kimker,
pers. comm.). Most shrimp function two years as males before
transforming into females and may become sterile after six years
(Fox 1972).

B. Areas Used Seasonally and for Life Functions
A shrimp distribution map at 1:1,000,000 scale has been produced
for the Southcentral Guide and may be found in the reference map
series that supplements this text. The categories of mapped
information are 1) general distribution 2) known concentrations,
and 3) known spawning concentrations.

C. Factors Affecting Distribution
General factors affecting distribution include temperature and
salinty. Details of this data may be found in the Shrimp Life
History and Habitat Requirements section. More detailed informa-
tion follows in the narratives for the Cook Inlet and PWS
management areas.

D. Movements Between Areas Used Seasonally and for Life Functions
The ADF&G began a spot shrimp-tagging program in Unakwik Inlet, in
northern PWS, in 1983. No significant movement of adult spot
shrimp has yet been observed (Kimker 1984a).
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II.

Diel vertical migrations are common among some pandalids. The
period of time shrimp remain away from the vicinity of the bottom
varies directly with the season's number of hours of darkness.
Diel migrations are possibly related to feeding behavior, since
shrimp feed mainly on euphausiids and copepods, which also make
diel migrations (Fox 1972).

E. Population Size Estimation
Pink and humpy shrimp abundance has been estimated by catch per
unit effort of trawl surveys (Kimker, pers. comm.). Trawl surveys
generally use standardized tows within a survey, but comparing
catch rates between surveys may be difficult. The sampling design
may plan tows at depth intervals or may use predetermined
locations by grid coordinates. The size and species captured by
trawls are influenced by the mesh size, bottom type, and speed of
tow.
The ADF&G conducts a trawl index survey program in LCI. Fishable
areas are selected, and tows are conducted over a 1 mi distance
for about 30 minutes. Commercial species of shrimp are weighed,
giving an index of the relative abundance of shrimp available to
the commercial fishery (Davis 1982).

F. Regional Abundance
Detailed information for shrimp follows in the narratives for the
LCI and PWS management areas.

LCI MANAGEMENT AREA

A map of this area and a description of the boundaries are provided in

the shrimp Human Use narrative found elsewhere in this volume.

A. Distribution
Pandalid shrimp are distributed in all districts of LCI. Major
concentrations occur in Kachemak Bay and in the deep waters off
Cape Douglas (ADF&G 1977). Shrimp are also abundant in the region
between Augustine Island and the Barren Islands, although
densities do not reach Kachemak Bay levels (Hamilton et al. 1979).
Within Kachemak Bay there are over 75 sq mi of habitat with
commercial quantities of pandalid shrimp. Shrimp are distributed
throughout the area but are found in quantity in waters deeper
than 18 m. A migrational movement within Kachemak Bay occurs,
with shrimp moving into a deep-water hole, 145 m deep, off Yukon
Island in February and March. They remain here until March and
April, while the females drop their eggs, and then disperse
throughout the bay (ADF&G 1977).
Four species of pandalid shrimp (pink, humpy, coonstripe, and
sidestripe) are the major species harvested in LCI, with pink
shrimp comprising most of the trawl harvest. Coon shrimp comprise
most of the pot shrimp harvest (Kyle and Merritt, pers. comm.).
Spot shrimp are found in nearshore waters along rocky substrate,
and some concentrations occur in the entrances of Tutka Lagoon and
Sadie Cove (ibid.). Trawl surveys in Kachemak Bay have shown that
humpy shrimp are more abundant in the fall than in the spring and
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that the most abundant species overall is the pink shrimp (Davis
1982).

B. Abundance
Trawl survey abundance indexes have been conducted by the ADF&G
for commercial species of shrimp in the Southern District of LCI,
which includes the Kachemak Bay area (table 1). Spring indexes
have ranged from a low of 2.9 million pounds in 1983 to a high of
16.9 million pounds during 1973. Two peak population abundances
have occurred in the 11 years of sampling. The first peak
occurred from 1973 to 1975, and the next increase happened during
1978 and 1979. Both these peaks were associated with large
increases in the humpy shrimp population. Humpy shrimp always
comprised a higher percentage of the trawl survey in the fall, as
compared to the spring survey of the same year. Overall, the most
abundant shrimp has been the pink shrimp, and its population
appears more stable than the humpy shrimp population (ibid.). The
ADF&G also conducts pot shrimp surveys three times per year
(March, May, October) to obtain relative trends, primarily on
coonstripe shrimp (Merritt, pers. comm.).
Other trawl surveys have been conducted by the NMFS from 1950-1968
in Cook Inlet (Maturgo 1972)). Data summarized over the 18 years
show that shrimp were caught as deep as 550 m, with the highest
catches in the 54 to 90 m depth zone.

ITI. PWS MANAGEMENT AREA

A map of this area and a description of the boundaries are provided in

the shrimp Human Use narrative found elsewhere in this volume.

A Distribution
Little information for shrimp species in PWS is available. Most
of the pot shrimp commercial harvest occurs in central and western
PWS, whereas nearly all the commercial trawl harvest has occurred
in Icy Bay, a glacial-fed body of water in southwestern PWS
(Kimker 1984b). Two species of shrimp - spot shrimp and
coonstripe shrimp - are harvested in the commercial pot fishery
(Kimker, pers. comm.). In the trawl fishery, pink and sidestripe
shrimp are the dominant species, with pink shrimp the most
abundant (ibid.).

B. Abundance
Little information is available on the shrimp populations in PWS.
In 1982, the ADF&G began a tagging project with spot shrimp to
study stocks, migration, and growth (ibid.). Trawl surveys were
conducted by the NMFS from 1950-1968 in depths from 18 to 550 m
(Maturgo 1972). Data summarized over the 18 years show the
highest concentrations of shrimp in the 54 to 126 m depth range.
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Table 1. Abundance Index Estimates of Shrimp from Summer and Winter Trawl
Surveys in the Southern District of Cook Inlet

Abundance Index Range

Year Month (Millions of Pounds) (Millions of Pounds)
1971 May 3.71 2.97 - 4.45
1972 May 7.72 4.98 - 10.46
1973 May 16.88 12.19 - 21.58
1974 June 13.58 10.48 - 16.67
1975 May 16.19 11.67 - 20.71
1976 May 7.71 5.53 - 9.89
1977 June 5.81 4.82 - 6.80
1978 May 11.55 8.64 - 14.46
1979 May 10.59 8.38 - 12.81
1980 May 7.32 5.89 - 8.74
1981 May 6.92 5.65 - 8.20
1982 May 4.37 3.41 - 5.32
19832 May 2.9 2.2 - 3.6
19842 May 4.1 3.0 - 5.2
1976 Oct.-Dec. 10.25 8.04 - 12.46
1977 Nov. 10.51 7.47 - 13.55
1978 Oct. 16.52 12.31 - 20.74
1979 Oct. 16.14 12.38 - 19.90
1980 Oct. 24.06 19.42 - 28.70
1981 Oct. 7.88 5.76 - 9.99
19822 Oct. 7.4 5.4 - 9.3
19832 Oct. 6.9 4.9 - 8.8

Source: Based on pounds of commercial species of shrimp only (Davis 1982).

a Merritt, pers. comm,
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Sitka Black-tailed Deer Human Use

I. POPULATION MANAGEMENT HISTORY
A. Introduction

Within the Southcentral Region, deer are found only in the Prince

William Sound (PWS) area in Game Management Unit (GMU) 6.

Information will be presented and discussed on the basis of this

GMU, as harvest data by subunit are not available. The Prince

William Sound subregion, as defined in the Alaska Habitat Manage-

ment Guides, is equivalent to the western portion of GMU 6. Deer

do not occur in the eastern portion of GMU 6, east of Cape

Suckling.

B. Regional Summary of Hunting

1. Brief regional summary of human use information. Although
important to residents of the PWS area, the reported harvest
of deer from the Southcentral Region is a small percentage of
the statewide deer harvest. In typical years, this region
contributes 4 to 7% of the statewide harvest. A maximum of
16% was reported for 1977, a year in which weather conditions
were highly favorable for deer hunting in PWS and unfavorable
in Southeast Alaska. The PWS deer harvest probably fluc-
tuates between 500 and 1,500 deer annually. Except for 1980,
harvest data are poor.

2. Managerial authority. In 1925, the Alaska Game Commission
was established by an act of Congress "to protect game
animals, Tland furbearing animals, and birds in Alaska, and
for other purposes." This was the beginning of formal
wildlife management in Alaska. Concurrent with statehood in
1959, wunder authority of Article VIII of the State
Constitution, the legislature established the Department of
Fish and Game. The Division of Game and Board of Fish and
Game were given jurisdiction over deer. In 1975, separate
boards of game and fish were created by legislative act
(ADF&G 1976?. Deer hunting is controlled under the Alaska
Game Regulations.

IT. GMU 6
A. Boundaries
GMU 6, as defined according to AS 16.05.250(1) and (7), includes
that area draining into the Gulf of Alaska and PWS between Icy Bay
and Cape Fairfield, excluding the Nellie Juan and Kings River
drainages but not extending above Miles Glacier on the Copper
River; and including Kayak, Hinchinbrook, Montague and adjacent
islands, and Middleton Island (see map 1). The eastern boundary
of the Southcentral Region, as defined for the Alaska Habitat
Management Guides, extends north from Cape Suckling and excludes
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the eastern portion of GMU 6. Deer do not occur in the excluded
area, so no corrections are necessary to the harvest data.
Management Objectives

As described in the Prince William Sound Deer Management Plan
(ADF&G 1976), the management goal is to provide the public with
the greatest sustained opportunity to participate in hunting deer.
Management Considerations

1.

Matching harvest and population levels. Deer harvests vary

from year to year, primarily in response to snow accumulation
during the hunting season. Snow depths in excess of 18-24
inches in climax forests force the deer to concentrate along
the beach fringe (ADF&G 1980), where they are highly vulner-
able to hunting by boat (ADF&G 1976). A potential for
overharvest can occur under a specific combination of condi-
tions: when a series of severe winters (deep snow persisting
for several weeks) results in low recruitment; when the deer
population is low; when snow is deep enough to concentrate
deer along the beach fringe early in the hunting season; and
when favorable weather causes heavy hunting pressure
(Reynolds 1975). Such conditions led to emergency closure of
the season in mid December 1973, If deep snow had occurred
in the fall of 1978, a similar closure would have been
necessary.

At the other extreme, the lack of predators and restricted
winter range for deer on the islands of PWS can result in
population increases beyond the carrying capacity of the
winter range and cause high winter mortality. In this
situation, liberalization of bag limits may be necessary to
increase harvest, as was recommended for the 1982 season
(Reynolds 1983).

Predation. The Tlarger islands in the PWS area, where most

deer occur, are essentially free of natural predators.

Wolves and coyotes are not present on these islands. Bears
are found on the islands but hibernate during the winter when
deer are most vulnerable to predation. When bears emerge in
the spring they utilize the carcasses of deer winter kills.
In summer, deer are more widely dispersed in alpine areas and
can escape from bears more easily, as their movements are not
restricted by snow. From the eastern side of PWS to the
Copper River, coyotes and low habitat quality 1limit deer
populations on the mainland (ADF& 1976). The Tlack of
mortality due to natural predators on the larger islands of
PWS allows deer populations to rapidly increase beyond the
limited carrying capacity of the winter range. Massive
mortality due to winter kills then takes place, as occurred
between 1945 and 1950 and three more times in the following
three decades (ibid.). Harvest of deer by man, based on
careful management practices, can take the place of natural
predation,
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3. Illegal harvest. Harvest of more than the legal limit of
deer occurs commonly in GMU 6. In 1968, 16% of 100 hunters
interviewed in Cordova admitted to taking more than the legal
1imit of four deer (Reynolds 1974). 1In 1973, Reynolds (1975)
estimated that, because of unreported harvest above the legal
limit, the realistic harvest by Cordova hunters was close to
1,000 deer, 39% greater than the reported harvest of 720.
For details, see II.E.3. below. Under normal circumstances,
winter weather conditions rather than harvest have the most
significant impact on deer populations in the PWS area. The
illegal harvest dis wusually insignificant to the deer
population. Unusual circumstances that can lead to
overharvest were discussed in II.C.1. above.

4. Changes in land ownership. Timber lands on critical winter
deer range in PWS are being transferred to private ownership
under the Alaska Native Claims Settlement Act. To date, most
logging has occurred in relatively small blocks and in areas
of little importance to deer. Climax forests in which the
age distribution of the trees is uneven are critical to deer
in winter, and cutting of such stands, whether as large or
small clearcuts, will reduce deer populations, as has
occurred in Southeast Alaska (ADF&G 1980).

5. 0il pollution. 0il tanker traffic through PWS raises the
possibility of oil spills. If a spill were to reach a
critical deer beach and cover the kelp and dead grasses and
sedges at the time when they were the only winter food source
for deer, cleanup would be impossible and substantial deer
morality could occur (ADF&G 1976). For details on deer
nutritional and feeding patterns, see the Life History and
Habitat Requirements narrative.

Period of Use

Utilization of the deer herd in GMU 6 began in 1935, 12 years

after the last of 24 deer had been transplanted to the islands,

when a hunting season for bucks was begun. In 1953, sport harvest
of all deer except fawns was made legal, and in 1960 the restric-
tion on fawns was lifted. Prior to 1964, seasons and bag limits
varied greatly from year to year. Since then, the season and bag
limits have remained Tliberal, running from August 1 through

December 31, with a 1limit of four deer through 1981 and five

thereafter. Sport hunters seek deer early in the season, in

alpine areas, while hunters more interested in meat tend to hunt
late in the season after deep snow forces deer to Tow elevations.

In years of light snowfall, the latter may not hunt deer (ADF&G

1976, 1980).

Human Use Data

1. Reported human use data. Table 1 summarizes the data avail-
able on harv