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Job R-II-G Distribution, Movements, Age and Growtn, and
Tazonomic Status of Whitefish (Coregonus sp.)
in the Arctic-Yukon-Kuskokwim Area.

Ob jectives

I To determine whitefish distribution in the Arctic-Yukon=-
Kuskokwim area.

2. To determine growth and age at sexual maturity.
3. To determine the taxonomic status of whitefish in the

Arctic-Yukon-Kuskokwim drainage and the North Slope.

Tanana Drainage

A broad whitefish was captured in the Tanana River |4 km upstream
from the mouth of the Chena River in September, 1971. This represents the
farthest upstream penetration of this species documented in the Tanana
drainage.

Only least cisco and humpback whitefish were taken by gill net in
Nelson Clearwater Creek.

Round whitefish were the only species of whitefish captured with 2
shocker boat in the Delta Clearwater River in May and early October.

Middle Yukon River

In June, 1971, round, broad, and humpback whitefish, least cisco, and
Bering cisco, C. lauretfae, were taken in the majority of middle Yukon
tributaries sampled (Table 3).

A large number of mature Bering cisco were migrating upstream info
Hess Creek and Ray River on June 22 and 23. Whitefish distribution will be
discussed in greater detail after all tributaries of the middle Yukon have
been test netted in 1972.

Kuskokwim River

Round, humpback, and broad whitefish and least cisco were taken in the

Holitna River during June and Juiy, 1971, The greatest upstream movement
was during early June,

The upstream spawning migration of Bering cisco in the South Fork of
the Kuskokwim River had begun by July 22. None were Taken in any other
rributary sampled. Humpback and broad whitefish and least cisco were taken
in Big River and the South and East forks of the Kuskokwim at this time.
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Tnree net nights of fishing in the North Fork of the Kuskokwim 12 km
upstream from its junction with McKinley Fork in early September resulted
in the capture of humpback, broad, and round whitefish.

Test netting in Highpower Creek at the extreme |imit of navigation in
the Kuskokwim River revealed the presence of spawning round, broad, and
humpback whitefish and least cisco.

Four whitefish species appear to be distributed throughout the Kusko-
kwim drainage. Bering cisco have a more |imited distribution.

Sagavanirktok River - North Slope

Extensive test netting during the Arctic char, Salvelinus alpinus,
tagging program indicates that round, broad, and humpback whitefish and
least and Arctic cisco, C. autumnalis, are present in the Sagavanirktok
River drainage. Round whitefish are abundant in the upstream areas.

Age and Growth Studies

Round Whitefish:

A sample of 210 round whitefish, 200 - 420 mm fork length, was
col lected by shocker boat on May 17, 1971, in the |lower Delta Clearwater
River. The majority were 280 - 350 mm in length and ages V - VII| (Table 6).
No fish of age classes | and || or over age X were captured. Both males and
females become sexually mature at ages VI and VII.

The data indicate Delta Clearwater round whitefish grow faster than
Colville River specimens (Kogl, 1970).

[ABLE 6 Age-lLength Relationship of 58 Round Whitefish, Delta Clearwater
River, May, 1971.%

Length (mm)
Age Class n Range Mean
I 0 - --
I 0 et =
il 2 200 - 225 212
v 5 225 - 260 242
v 12 260 - 305 283
Yl 9 275 - 335 307
N 8 320 - 355 339
VI 8 330 - 370 254
| X 7 360 - 405 384
X 7 375 - 420 396

*Sample selected to represent each 10 mm length group nearly equally.
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Broad Whitefish:

A comparative age and growth study was carried out on five populations
of broad whitefish including 80 fish from the Minto Flats, 53 from Imuruk
Basin on the Seward Peninsula, 32 from the Porcupine River, 73 from the
Kuskokwim River, and 104 from the Sagavanirktok River. Fish were collected
in 1970 and 1971.

Lengths of fish in all populations were back calculated from scale
samples because few young fish were captured.

Minto Flats broad whitefish ranged in length from 40 - 64 cm and 0.9 -
4.1 kg in weight. Most were captured in the Tolovana River in the vicinity
of New Minto village. No small broad whitefish were taken in the large
mesh gill| nets used.

Fish ranged from age V - X| with 8l% between ages VI and VII|
(Table 7). Minto Flats broad whitefish grow rapidly, often reaching 60 cm
and 3.6 kg by age VIII. The growing season begins in May soon after ice
goes out, and scale annuli are usually present by late May. Lee's phenomenon
is apparent in Minto Flats broad whitefish. The reason is that apparently
slower-growing fish live longer than the faster-growing fish.

Nearly all broad whitefish sampled in the Minto Flats were mafure.
Females are apparently non-consecutive spawners as many large fish were
found during the summer that contained tiny eggs (less than 0.5 mm) and
residual eggs of the previous year's spawning.

Imuruk Basin broad whitefish were 23.5 - 45.0 cm in length. They were
taken in Imuruk Basin proper as well as the lower reaches of the three major
rivers flowing into the Basin: the Agiapuk, Kuzitrin, and Pilgrim rivers.

Most Imuruk Basin fish were ages V - VIII| (Table 8).
Males generally matured between 32 and 38 cm and VI - VI| years of age;
females matured at 38 - 40 cm and at VII - VIII| years of age.

The Sagavanirktok River broad whitefish were collected in the lower
river and the adjacent estuarine areas in the Beaufort Sea. They were
captured with large mesh gill nets used In the Arctic char study, so fish
of young age groups are poorly represented. Fish of age classes VI through
X made up 77% of the catch (Table 9). No broad whitefish over 50 cm were
taken.

Data on sexual maturity are sparse buf, in general, males mature at
age VIl - IX and females at age VIII - X.

Fish of age classes V - VI| were most frequently captured in the
Forcupine River (Table [0).

Irn this |imited sample, age at sexual maturity was males, age V (47 cm)
and females, age V and VI (48 cm).
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These fish were taken in the Kuskokwim River near the mouth of the
Holitna River and in the lower 54 km of the Holifna. No broad whitefish
Under 40 cm were taken even though a graduated mesh gill net was fished
intermittently throughout the summer. Age classes V - VII were fthe most
commonly represented (Table I1). These fish ranged between 40 and 56 cm
in length.

Examination of gonads indicated that males were mature aft ages V and
VI at lengths from 40 - 46 cm and females were mature at ages VI and VI af
42 - 46 cm.

Broad whitefish taken on the spawning grounds in Highpower Creek
(1350 km up the Kuskokwim) in early October included a 36 cm age IV male
and a 44 cm age V female. Their growth rates are similar to that of Holitna
River fish, and tag recovery data indicate this Is a migratory population
with wintering grounds in the lower Kuskokwim River.

Comparative Results:

Figure 3 compares growth of broad whitefish from five Alaskan popula-
tions. Porcupine River fish are the fastest growing followed closely by
Holitna River and Minto Flats fish. Although the Porcupine River is above
the Arctic Circle, growth of these fish indicates a growing season similar
to Interior Alaskan streams.

Grow+h of broad whitefish from lower Mackenzie River, Northwest
Territory (Hatfield, et al., 1972) and Kolyma River, Siberia (Berg, 1948) is
intermediate between growth of Sagavanirktok and Porcupine River fish. The
Sagavanirktok fish have growth rates similar to those of Coppermine River,
Northwest Territory (Muth, 1969).

whitefish Taxonomy

In 1971, taxonomic data were collected on Bering cisco from the Kusko-
kwim and middle Yukon rivers; humpback whitefish from Highpower Creek, 2
Kuskokwim tributary; the middle Yukon River and the Kobuk River.

Bering Cisco:

Ciscoes collected in 1970 with a terminal mouth and immaculate ventral
fins were designated as C. autumnalis, the Arctic cisco (Alt, 1970). Those
collected at the Colville and Sagavanirktok rivers had total gill raker
counts of 4] - 44. Those from the Seward Peninsula had total counts of 31 =
3 while Porcupine River ciscoss had total counts of 33 - 37 (Al+, 1970).
Giil raker counts of Bering Sea drainage ciscoes collected in 1971 were
similar to counts of the 1970 sample (Table 12).

Those ciscoes with a terminal mouth and immaculate ventral fins with
70 - 25 gill rakers on the upper arch or tofal gill raker counts of 30 - 38
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should be designated as the Bering cisco, C. laureftae, as advocated by
McPhail (1966) and McPhail and Lindsey (1970). The Bering cisco is distri-
buted throughout the Bering and Chukchi Sea drainages and the Prince William
Sound area.

TABLE 12 5ill Raker Counts of Bering Cisco From Two Alaskan Urainages, 1971.

Gil| Raker Counts

Upper Arch Total Count

Area n Range Mean Range M
Middle Yukon 24 20 - 24 21.2 33 - 37 :
River —
South Fork of 9 20 = 22 21.4 3% = By
Kuskokwim River
Humpback Whitefish:

Gill raker counts of humpback whitefish collected during 1971 are

presented in Table |3.

TABLE |3 Gill Raker Counts of Humpback Whitefish Col lected in Various
Alaskan Drainages, 1971.

Area n Range X Modal Count
Highpower Creek 15 20 - 24 21.9 22
(Upper Kuskokwim)

Dall Fiver mouth 5 23 - 25 24,2 24 and 25
(Middle Yukon)
Kobuk River |4 19 - 24 21.9 23

enerally speaking, humpback whitefish populations in more Interior waters
have higher modal and mean gill raker counts (Alt, 1970). The low count
for Highpower Creek is an exception to this, or it is an anadromous popula-
tion. The high counts for middle Yukon fish are similar fo counts for
numnback whitetish from the Chatanika River. The larger samcle of fish
frorm the <obuk River in 1971 gives a lower mean gill raker count than the
[970 sample, although the modal counts would only be slightlv higher.

Modal counts of humpback whitefish taken near the coast usual ly are 235
or fewer; £.3., UColvilie River = 22 (n = |5), "ImUrdk Basin = 25 (n = 1),
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