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ABSTRACT

surveys of four mountain lakes (Chandler, Shainin, Itkillik, and Elusive)

on the Nerth side of the Brooks Range were conducted to determine biologi-
cal, chemical, and physical parameters. Major fish species collected in-
ciuded: Tlake trout, Salvelinus namaycush, Arctic char, Salvelinus alpinus,
Arctic grayling, Thymallus arcticus, round whitefish, Prosopium cylindraceum,
and least cisco, Coregonus sardinella. Mean gill-raker and pyloric caecae
counts for Arctic char from Chandler Lake were 27.0 and 45.3, respectively.
Data are presented on age and growth, food habits, length frequency, sex
ratios, sexual maturity, gonadal measurements, weights, and fecundity for
Take trout, grayling, char, and whitefish.

The subsistence fisheries at the mouth of the Colville River and at Barter
Island were briefly monitored. Broad whitefish, C. nasus, was the principal
subsistence species in the Colville Kiver. Arctic char and Arctic cisco,

(.. autumnalis, were the principal subsistence species at Barter Island.

Char 1ife history studies were continued in the Sagavanirktok River system
with emphasis on recovery of previously tagged fish and aerial population
counts. Of 5,364 adult char captured from tributaries of the Sagavanirktok
River, 255 had been tagged in 1971 and 1972. Age, length, sex ratio, and
spawning condition of tagged fish are presented. Aerial counts were similar
to those of previous years.



RECOMMENDATIONS

1. Continue enumeration of char populations in the Sagavanirktok
River system and complete spawning migration aspects of char
lite history.

-

2. Begin overwintering life history aspects for char in the Sag-
avanirktok River system.

3. Continue assessment of the existing and potential fishery
waters on the North Slope, c¢specially those adjacent to
the proposad Trans-Alaska Oil Pipeline, haul road oil
drilling sites, and those adjacent to the proposed Arctic
Gas pipeline including important waters of the Arctic
Nautional Wildlife Range.

4. Determine present utilization of sport and subsistence
fisheries of the North Slope and Brooks Range waters.

5. Monitor and evaluate development projects involving water
use and their etfects on North Slope waters.

OBJECTIVES

1. To continue assessment of the existing and potential fishery
waters on the North Slope, cspeciually those adjacent to the
proposed Trans-Alaska 01l Pipeline, haul road, and oil drilling
sites.

[

To determine present utilization of fishery populations;
subsistence, sport, and commercial, of North Slope waters.

5. To evaluate development projects involving water use and
their effects on North Slope lakes and streams.

a. To begin limnological studies of westward area waters and
intensify char population studies.

TECHNIQUES USED

\ rubber roft with outboard motor was used for transportation on lake sur-
veve.,  Lake depths were measured with a Ross P-100 fathometer. Discharge
in cfs was computed according to the Lake and Stream Survey Manual (Andrews
¢t al, 1971). Velocity was computed by timing a float through a 100 tfoot
scotion of stream. Water analyses were done with a model AL36B Hach Kit.
Water temperature data were taken with a remote sensing thermometer.

¥ish populations were sampled with graduated mesh gill nets, minnow traps

ba:ted with salmon eggs, and sport fishing pear. Three of the gill nets
were 125" x 6' and one 200' x 6'. Two nets were sinking type; two were
floating nets. Data from fish samples were taken from fresh fish, except



60 Uish from Elusive lLake, and all ovaries were analyzed in the laboratory
Fish up to 2,610 grams were weighed to the ncarest gram on a triple-beam
halunce.  Fish exceeding the capacity ot the balance were weighed on a
liansen Model 895 spring scale. Fork lengths were measured to the nearest
millimeter.

Sex and stage of maturity was determined by examination of gonads. Matur-
ity cateporits are:

Potential spawner - will spawn in the year of capture.

non-Spawner - A mature fish which will not spawn in the year
of capture.

tmmature - Fish determined as juveniles by gonadal examination.
Stage of maturity was bascd on size, color, and consistency of gonads, and
sop diamceter.  Immature fish were sometimes impossible to separate from
non-consceutive spawners.  Yoshihara (1973) discussed length and age at
maturity and correlates cgg diameter, ovary weight, and body weight to
extablish a maturity index.

Cop numbers were determined by volumetric sub-sampling technique des-
cribed by Lagler (1956).

Occurrence of tood items in fish stomachs was determined by field exa-
mination.

Vil omeristic measurements were taken according to Hubbs and Lagler (1958).

Jtoliths were taken from lake trout and char, and scales were taken
from eravling, whitefish, and ciscos. Age determination using otoliths
vos done as described by Heiser (1966), except that xylenc was used

v the wetting agent.

the dirvect proportion formula (Rounscfell, 1953). A correction fac-
Gy of 35 mm body length at first scale formation was used, based on
sheervations that this occurs for both species (McCart et al 19725 Tack,

1

P97 s Poarse, 1974).

\eyial connts of adult char in the Sagavanirktok River system were made
frem o holicopter. Tagged char were captured with bag seines, gill nets,
anoie nets, and by rifle.

P

FINDINGS

Chundler Lake Survey

4is survey was conducted from July 17 - 22, 1973. Chandler Lake is
ocated at latitude 68° 14' N and longitude 152° 42' W. The elcvation
is approximately 884 meters (2,900 fcet), surface area 1,255 hectares
(5,100 acres), maximum measured depth 17.7 meters (58 feet) and mean

depth 9.5 meters (31 feet). Aquatic vegetation was sparse. The major
3
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tnict at the south end of the lake draining trom Amiloguk Lake had a dis-
charge of 14 meters3/second (497 cfs) and velocity of 1 meter/second
(3.3 fect/second). This inlct was 15 - 25 centimeters (6 - 9 inches)
above normal flow level due to hecavy rains in the Brooks Range during
and preceding the survey. Other smaller tributaries were not measured
tor flow. The outlet had an estimated discharge of 14 - 17 meters3/
second (500 - 600 cfs) which was unusually high. The lake temperature
on July 21, was 5°C from the surface to the bottom at 12 meters. The
major inlet, outlet, and lake bottom were composed ot coarse-to-fine
gravel which provide extensive spawning area. Aquatic insects, cspeci-
ity mosquitos, other diptera, and trichoptera were abundant.

Fourteen net nights (360 net hours) yielded a catch of 74 lake trout,
salvelinus namaycush, 71 round whitefish, Prosopium cylindraceum, 38
grixllng, Thymallus arcticus, and 30 Arctic char, Salvelinus alpinus.
fhe minnow traps captured tour sculpins, Cottus cognatus. Tiftecn
man hours of sport fishing captured 4 lake trout, 7 Arctic char, and
< prayling (Table 1). Burbot, Lota lota, are reported by the Eskimos
bur none were caught. S

No 1mmature fish were captured and few small salmonids were present
in luke trout stomachs. Lvidently fish rear outside the lake at that
time of the year. Kogl (1971) found rcaring char, lake trout, round
whitefish, and grayling in lkagiak Crcck which drains into Little
Chandler lLake, indicating that small tributary streams are important
rearing arcas in the Chandler Lake system.

Fishing in the past has been done largely by hunters at guide camps
on the lake and occasional native suhsistence fishermen from Anak-
tuvuk Puss.  All guide camps were unused in 1973. It appears that
le<s fishing was done at Chandler Lakce in 1973 than in past years.
No fishermen were observed during the survey period.

PASLE 1. Length, Weight Data and Sex Ratio For Chandler Luake Fish Samples,
July, 1975,

Length () __Weight (gm)  Sex i
sSpocies n Range Mean  Range Mean g ¢ Unknown
Lase Trout 73 375-927 528 506-12,474 1,754 38 39 ]
Revisind TL*292-4359 38 217-790 527 30 40 1
Whitotrsh
Arotic 10 301-396 533 330-055 430 20 20 -
Oraviing

Arvtic thar 37%**331-590 492 409-2,196 1,279 24 13 -

SR

= (5 for weight data
*upoo= 36 for weight data
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Lake Frout:

The Chandler lLake lake trout population is comprised of a high proportion
of ¢1d tish (58% over fifteen ycars old, 32% over twenty years old). Three
tish appecared to be 30 - 38 years old and onc was 42 years old (Table 2).

Gonadal parameters (gonad weight/body weight) were distinctly separated
for non-spawners and potential spawners (Table 3). Two of 37 female
jake trout collected from Chandler Lake were determined to be consccu-
tive spawners. Five were classed as non-consecutive spawners having
retined cpgs and small re-developing eggs (2.0 mm). Egg counts of
¢cilent lake trout ranged from 1,088 - 0,371, averaging 3,117 (Table 4).
tpe diameters ranged from 3.5 - 4.7 mn, averaging 4.03 mm.

IAFLE 3. Lge Diameters and Gonad Weight-Body Weight Ratio for Non-Spawners
and Potential Spawner lLake Trout from Chandler Lake, July, 1973.
(Data collected from unprescrved specimens.)

Percent of Gonad Weight

Egy To Body Weight
n Diameter {mm) Range Mean

Non -spawner?.
Matle 9 0.06-2.1 0.6
Fenale*s 20 1.0-2.0 0.20-1.8 0.9
Total 29 0.06-2.1 0.8
Potential Spawners??r

@i 7 2.50-5.2 3.5
sen e 8 4.0-5.0 4.80-9.0 6.7
RIS 15 2.50-9.0 5.2

Non-spawners consist ot immature and mature fish that could not always
be separated.

Five non-spawning females had retained cggs indicating they were mature
and had spawned the previous year.

#» A1l mature adults that would spawn in ycar of capture.




TABLE 4. Lgg Counts of Lake Trout from Chandler Lake, July, 1973.

Fish Fish Gonad Gonud Egg Number of
Length* Weight* Width* Weipht* Diameter** Eggs
gm mm gm mm
120 870 28 47.2 3.7 1,088
155 994 32 64.1 4.0 1,230
ih 958 51 45.7 3.5 1,240
14 u72 -~ 68.1 3.6 1,598
540 1,831 39 124.2 4.1 2,352
&20 5,400 52 302.2 4.0 5,460
500 6,000 55 434.5 4.7 5,598
T48 4,800 64 408.1 4.6 6,371

*measurced before prescrvation.
s*peasured after preservation in formalin.  (Measurements after preservation
were slightly different from those made fresh.)

‘he food item occurring most often in lake trout stomachs was mosquito
larvace (84.1%) (Table 5). Sculpins were the most numerous identified

fich species, occurring in 10.2% of all stomachs. Unidentified zooplankton
(probably copepoda) occurred in 31.9% of stomachs.

TABLE 5. gccurrence of Food Items in Luke Trout Stomachs, Chandler Lake,
July, 1973, (Five of 74 (6.8%) stomachs were empty.)

Stomachs Containing Food Item

Food ltem Number Percent
insects
Diptera larvace and pupae - Culicidae 58 84.1
pintera larvae - Chironimidae 4 5.8
iptera - unidentified larvae § adults 0 8.7
Trichoptera larvae § pupae 3 4.4

Colcoptera adults

[OA]
M
~



TABLE 5. (cont.) Occurrence of Food Items in Lake 'Trout Stomachs, Chandler
Lake, July, 1973. (Five of 74 (6.8%) stomachs were empty. !

Stomachs Containing Food Item

tood Item Number Percent
Hymenoptera - adult wasp 1 1.5
Unidentified 2 2.9
Fish
Sculpins (30-65 mm) 7 10.2
Round Whitefish (140, > 250 mm) 2 2.9
Lakce ‘Trout (260 mm) 1 1.5
Arctic char (- 400 mm) 1 1.5
Un:dentificd Fish Remains (<75 mm) 7 10.2
Un-dentified Iish kemains (unknown sizc) 16 23.2
Unidentiticd Zooplankton (Copepoda?) 22 31.9
Aquatic Snails (Gastropoda) 11 15.9
tnidentified Rodents (vole, lemmings?) 6 8.7
Otaer® 7 10.2

<Consists of roundworm, fish eggs, immature bird, plant matter, sticks,
and detritus.

Round Whitetfish:

Vi, lenath, weight, sex, and maturitiy of 63 round whitefish arc presented
in Table 6. Ages ranged from VII - XVI with 76.2% age X1 - XIII.

Mcan back-calculated lengths and mean annual growth increments are pre-
sented in Table 7. Growth averages 31 - 34 mm per year between ages
I - VIt, then declines by an average of 3 mm per ycar after age VII.

fhe most abundant food items in round whitefish stomachs were trichoptera
adults (47.4%) and mosquito larvae (45.6%), Table 8.
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TABLE 8. Occurrences of Food ltems in Round Whitefish Stomachs From Chandler
Lake, July, 1973. (Two of 59 (3.4%) stomachs were empty.)

Stomachs Containing Food Items

food Ttem Number Percent
Inseets
Trichoptera adults 27 47.4
Trichoptera larvae 17 29.8
NDiptera larvae-Culicidae 26 45.6
Diptera larvae-Chironomidae 6 10.5
Plecoptera nymph 1 1.8
Unknown 7 12.4
gﬁﬁ}fggggir(snail) 5 8.8
Nematodes 3 5.3
Detritus 8 14.0

oy counts for two round whitefish (mean length 409 mm) averaged 5,318
<. Onc of 39 females had rctained cggs and was classified as a con-
secntive spawner since the large ova indicated it would spawn in the
veor ol ocapture.

Coes.

Arctic Grayling:

ranged from VI - X1 with 83.3% ages VIIIL, IX, and X, (Table 9). Lenvths
ranved from 301 - 385 mm.

Mean pack-caloulaled lengthe and mean annual growth incrementg are presented
in Table 10. Growth averages 33 - 45 mm per year from age I - V, then

deediines rapidly after age VI.

insccts werce the most important food item in grayling stomachs, (Table 11).
Mosquito larvae occurred most often (42.4%).

11
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TARLE 11.  Occurrence of Food Items in Grayling Stomachs, Chandler Luke,
July, 1973. (Onc of 31 (2.9%) stomuachs was cmpty.)

Stomachs Containing Food Ttoem

Food Item : Number Percent
Inscets
Diptera larvae - Culicidac 14 42.4
Diptera adults - Culicidace 3 9.1
Plecoptera larvace 8 24.2
Plecoptera adults 6 18.2
Colcoptera - tervrestrial adult 6 18.2
Colecoptera - aquatic adult 4 - 12.1
flymenoptera - adults ‘ 4 12.1
Trichoptera - udultsAand larvac 4 12.1
Unidentificd Diptera 6 18.2
Unidentificd 13 39.4
Nematodes 5 15.2
Gastropods 1 3.0
betritus 2 6.1

Arctic char:
Char ranged in age from IX - XVI; 69.7% were non-spawners, (Table 12).

Insccts were the most important food <tem in char stomachs, (Table 13).
Mosquito larvae occurrcd most often (89.75%).

TABLE 13. Occurrence of Food Ttems in Arctic Char Stomachs, Chandler
Lake, July, 1973. (All 29 stowachs contained food.)

Stomachs Containing Food Ttems

IFood Itcms Number Percent

Insccts

Biptera larvace - Culicidae 20 89.7

14



TABLE 13.(cont.) Occurrence of lood Ttems in Arctic Char Stomachs, Chandler
Lake, July, 1973. (AL 29 stomachs contained tood.)

Stomachs Containing Food Items

Food Ttems Number Percent
Dhiptera pupac - Culicidac 16 55.2
biptera adults and larvae 12 41.4
Coleoptera - aquatic adults 5 17.2
Hymenoptera - adults 4 13.8
Plecoptera - adults and larva 3 10.4
Trichoptera - pupd 1 3.5
Orthoptera 1 3.5
tnidentitied 3 10.4
Plant Matter 2 6.9
Lastropods I 3.5

Potal 77 raker counts trom the first left gill arch ranged from 25 - 30

rabors with a mean of 27.0 and pyloric caecas counts ranged trom 37 to 54
wilh @ mean of 45.3 (ftable td). Kogl (1971) found a mecan gill raker count
of 27.7 tor rearing char in lkagiak Creek, a tributary of Little Chandler
Lahe.  He surmiscd these fish were rearing forms of the Chandler Lake
resident population. McCart ct al (1972) found similar gill raker

(71 - 33) and pyloric caecac (3b - 52) counts tfor resident Arctic charv

‘0 headwater lakes of the Sagavanirktok River system. A mean gill raker
count of 27 - 29 has been reported for lacustrine Arctic char from

perers Lake {Behnke, 1972).

TABLE 14. Meristic Counts of Arctic Char, Chandler Lake, 1973.

_ Gill Rakers Total Pyloric
Upper Limb Lower Limb Caccac
Runge 9-13 14-18 25-30 37-54
Mean 11.25 15.77 27 45.3
n 36 30 30 29

~—
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Shainin Lake Survey

Phis survey was conducted from July 22 - 25, 1973. Shainin lake, also
known as Willow lake, is located at 687 20' N latitude and 151° 3" W
longitude at an clevation of 838 meters (2,750 feet). Surfuce arca is

105 hectares (1,000 acres), maximum depth 18 meters (60 feet), and mean
depth 104 meters (34 feet). Shoal arca and aquatic vegetation are
minimal. Alapah River (the only large inlet), extremely high and turbid
Jue to recent rains, had an estimated flow of 5.7 meters™/sccond (200 cfs).
A plt ot 8.0 - 8.5 and total hardness of 86 ppm were recorded. Surfacce
temperature was 6.3°C. Temperaturce at 3 meter depth was 6.2°C and
cemperature below 3 meters to 11 meters depth was a uniform 6.0°C.

The lake is occasionally usced by hunting and fishing guides and Eskimos
from Anaktuvak Pass.  Lake trout and grayling fishing have been reported
as excetlent in August.

“ive net nights (152 net hours) yielded 37 round whitefish, 14 lakce trout,
and 12 prayvling (Table 15). ‘Iwo minnow traps fished over one night (60
tvrap hours total) caught 4 sculpin. Two man hours of sport fishing did
not vield any samples.  No char were captured but they have been reported
it tow numbers (Kogl, 1971).

TABLL 15. Length, Weight, and Sex Data for Shainin Lake Pish, July, 1973.

Net o length (mm) o Weight {gm) __ Sex =
species n Nights Rangce Mean Range Mean Male Female
Lake trout 14 5 255-758 4068 168-4,000 1,318 Y 5
Reund 37 5 137-405 348 21-703 460 10 25
whiiooetish
travliing i2 ) 135-394 530 23-735 443 4 O

Lakoe frout:

‘ of 14 lake trout sampled ranged from VI - XXV (Table 10). Lake
{rout over age XV owere common and similar information was reported
by Kogl (1971). None of the females collected were conscecutive
spawners.

Detritus, snails, and mosquito larvae were the most commonly occurring
ool Jteme in lake trout stomachs (Table 17).

17
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TARLE Occurrence of Food Items in lLake Trout Stomachs, Shainin Lake,

July, 1973. One of 14 (7.1%) was cmpty.

~l

Stomachs Containing Food Item

Food Item Number Percent
Insects
Piptera larva - Culicidae 3 23.1
biptera larva and adult 2 15.4
Trichoptera pupa 1 7.7
Unidentified 2 15.4
Fish
Sculpin 1 7.7
Unidentified remains (< 100 mm) 2 15.4
Castropods 4 30.1
cooplankton - unidentified 2 15.4
Rocks und Detritus 5 38.5
Miscellancous” 3 23.1
“uodent, web-footed bird, stomach of sampled fish.
voeund Whitetish:
g of whitefish sampled ranged from 11 - XIV, with 64.5% ages XI, XII,

and XT11 {Teble 18). Female potential apawrers had eggs 1.0 - 1.5 mm in
diometer, with a mean of 1.1 mm. Non-spawners had egg diameters ranging
from 9.5 - 1.0 mm, with a mean of 0.77 wmm.

Mean bacl-culeulated Lengths and mean annual growth incroments for 31
round whitefish are presented in Table 19.

Seails were the most frequently occurring food item (42.4%) in round whitefish
stomachs (Table 20). ‘I'richoptera larvae occurred in 33.3% of stomachs.
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TABLE 20. Occurrcnces of Food ltems in Round Whitefish Stomachs from Shainin
Lake, July, 1973. (Two of 35 (5.7%) stomachs werce empty.)

Stomachs Containing Food Item

food Ttem Number Percent
Insects
Diptera larvae - Culicidae 12 36.4
Trichoptera larvae 11 33.3
Diptera larvae 8 24.2
Diptera adult 3 9.1
Plccoptera larvac 1 3.0
Coleoptera aquatic adult 1 3.0
Unidentified insects 2 6.1
Gastropods 14 42.4
Round worms 1 3.0
Unidentified Zooplankton 1 3.0
Detritus 2 6.1

Arctic Grayling:

S line samples from Shainin Lake ranged from age II - X, with 83.3%
a0 VITD - X (Tauble 21). Mean back~calculated length data indicated a
mean fork length of 74 mm at age [ and mean annual growth increment
ranved irom 26 - 45 mm each year from age 1 - X (Table 22). Annuatl
orowth is substantial even in the older age classes.

itc principal food items for Shainin Lake grayling werc insects and snails.

Acuatic adult colcoptera occurred in 66.7% of all stomachs and snails
occurred in 55.0% (Table 23).
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TARLE 3. Gceeurrences of Food Ttems in Grayling Stomachs from Shainin Lake,
July, 1973.  (All nine samples contained food.)

Stomachs Qpntaiq}gg_fgggwlygp‘i

food Item Number Percent
Fnsects
Coleoptera aquatic adults 6 66.7
coteoptera terrestrial adult 5 55.0
iivtera larvae and pupae - Culicidue 4 44 .4
'richoptera adult 3 33.5
Diptera adult 3 33.3
priptera larvac 2 22.2
Fipulidace larvace 1 1.1
Hvmenoptera (adult wasp) 1 11.1
tnidentitied 1 11.1
Gastropods 5 55.0
Detritis 2 22.2

th Luke Survey

©ie osurvey was conducted from July 25 - 28, Ttkillik Lake is located
FR” 00T N tatitude and 149% 55' W longitude, the elevation is approxi-
pately 732 meters (2,400 feet), surface arca 538 hectares (1,330 acres),

eoocimum depth 13 meters (45 feet), and mean depth 6.3 meters (20.4 feet).

There is oxtensive shoal area at the south end and in the center. ‘'Three
wall o inlets discharge approximately .03 meters?/second (1 cfs). The

i st et has a measured discharge ot 0.95 meters3d/sccond (33.6 cfs)
e ovelocity of 1 meter/second (3.4 feet per second). A stable water

fevel indicates considerable ground water enters the lake. Temperatures
cocorded were:  surface 11°C; 3 meters to 12 meters, a uniform 10°C.

Ity ol water analysis included: pH 8.5 - 9.0; total hardness 137 ppm.
“he lake bottow is composcd of clean gravel suitable for spawning. Snails
were oxtremcly abundant on the lake bottom.

foeie

bish collected from Itkillik Lake in three net nights (66 net hours)
ircluded 15 lake trout, 4 grayling, 2 round whitefish. A total of
three and one half man hours of sport fishing yiclded 24 luke trout
ud 3 orayling (Table 24). One sculpin was caught with a dip net. Arctic
char and burbot have been tumored but this survey did not capture cither
species. I present, they are rare or seasonal.
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During the survey, two surveyors for an oil company landed in a helicopter
to sport fish. TItkillik Lake has been one of the most popular and highly
utilized sport fisheries by oil-related workers on the North Slope.
Vehicle tracks around the north end of the lake indicated that workers

at nearby Galbraith Lake camp have driven to Ttkillik Lake in the past,
probably to fish. Remains of two abandoned guide camps litter the shore.

TABLE 24. Length, Weight, and Sex bata for Itkillik Lake Fish Samples,
July, 1973.

Length (mm) Weight (gm) Sex
Species n Range Mean Range Mean Male Femalc
Lake Trout 39 325-777 464.3  362-1,364 1,118.2 23 16
kound Whitetish* 2 321 476 1 0
Graviing 6 342-380 357.0  419-583 489.7 4 2

‘yarta frow cne was not recorded.

Lake trout:

ake trout ages ranged tfrom VIT - XXV (Table 25). Non-spawning adults and
immature fish comprised 81.3% of the sample.

Most dmportant jood 7tems were Trichoptera pupae, mosquito larvae, and
1

anatls (Table 20).

TABLE 20. Occurrences of Food Items in Lake Trout Stomachs, Ttkillik Lake,
Jaly, 1973,  (Two of 39 (5.1%) were empty.)

Food Ttem Number Percent

[nsects
Tricheptera pupae 28 75.7
Diptera larvae - culicidae 25 67.6
Diptera - unknown 3 8.1
Hymenoptera (adult wasp) 1 2.7
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TABLF 26. {cont.) Occurrences of Food ltems in Lake Trout Stomachs, Itkillik
Lake, July, 1973. (Iwo of 39 (5.1%) wcre empty.)

Stomachs Containing Food Item

llood Item Number Percent
Plecoptera - adult 1 2.7

Iish
Sculpin (30 - 70 mm) 7 18.9
Round Whiteftish (240 mm) 1 2.7
Unidentified remains 6 16.2
Gustropods 17 46.0
Plant Matter 8 2l.6
Leeches 4 10.8
Pg}oqypp@g_(bivulves) 3 8.1

Round Whitefish
Only two round whitefish were captured in three nct nights of fishing.
fhe largey fish was an age class VID (321 mm, 310 gm) male which

was classed as a potential spawner. The other fish was an age class 1T,
160 ¢m, immaturc of undetermined length. Round whitefish did not

appear to be abundant in Ttkillik Lake, although they were reported in
"pood numbers' by Kogl (1971). Snails were the only food items recorded
in the stomach samples.

Arctic Grayling:

Six grayling were collected from Itkillik Lake; four were age VIIT and two
age 1X.  All were classed as potential spawners. Bacl-cclenlated lengths
anc wean arnual growth increments are similar to those of Shainin lLike
¢royling (lTable 27).

insects comprised the entire stomach contente of Itkillik Lake grayling.
Trochoptera pupae occurred most often (80%). Other occurrences included
Diptera and Hymenoptera adults (60% cach), mosquito larvae, and Plecoptera
adults (40% each).
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Ilusive lake Survey

This survey was conducted from July 28 - 31, 1973. Elusive Lake is located
4t 68° 40' N latitude and 148° 30' W longitude, clevation 536.5 meters
(1,760 feet), surface area 372 hectares (920 acres), maximum depth 16.8
meters (55 feet), average depth 9 meters (29.7 fect). Water temperaturcs
weres  surface, 10°C; 3 meters, 10°C; O meters, 10°C; 9 meters, 10°C;

1 weters, 9°C; 15 meters (bottom), 7°C. Water analysis gave a pll of

3.4 - 9.0 and total hardness of 188 ppm. 'Two small inlets discharge about
03 meters ' (1 ¢fs total). The outlet is wide, dcep, and has a velocity
less than 0.15 meter per sccond (0.5 fps). There is extensive shoal area
4t the east end. Aquatic vegetation 1s sparsc. Suitable spawning gravel
is located along the south and west shores. The bottom along the cast
chore is composed of fine sand, and 1s probably important for cisco spawning.

A total of 6 net nights (96 net hours) of fishing yielded 47 lake trout,
59 round whitefish, 28 least cisco, and 5 grayling (Table 28). One
hour of sport fishing yielded 2 lake trout. One nine-spinc stickleback,
Pungitius pungitius, was dip netted.

ilusive Lake provides a popular sport fishery for oil-related workers on the
North Slope. A hunting and fishing guidc operates a camp On the north
<ice.  The owner estimates that six large lake trout are taken yearly
for mounting purposes. At present, he does little fishing there. A
450-foot air strip has been constructed on the ecast end, making this

onc of the few lakes accessible by wheel plane. Elusive Lake is highly
productive and well-<nown as an excellent lake trout sport fishery.

A wizeable population of lcast cisco inhabit the lake; this is unique
fo- mountain lakes on the North Slope.

bab e Frout.

Labe trout apes ranged from VIT - XX1 (Table 29). No retained eggs were
ol erved in ovaries from 27 females sampled, indicating no consecutive
SPUWIOeTS.

Snails and mosquito larvae were the most frequently occurring food item in
linc trout stomachs from Elusive Lake (Table 30).

Roand whitetfish:

Apow ranged from TI - XTIL. Potential spawners comprised 71.4% of the
saaple (Table 31). Back-culculated length at first annulus was 61 mm.
Average annual growth increment was 42 - 61 mm per year for the first

5 vears of life, then slowed considerably after that (Table 32).

No retained ecges were found in femalce ovaries. Fgg diameter for mature
temales classed as potential spawners ranged from 1.0 - 1.8 mm, mecan 1.2
mn . Lpg diameters for non-spawners werc less than 0.6 mm.

Ghails were the most often ovccurring food item in 55 round whitefish
stomachs, {(54.6%). ‘Irichoptera larvac, pupae, and adults were also frequent
teod items (Table 32).
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TABLE 30. Occurrences of Food ltems in lake Trout Stomachs, Elusive Lake,
July, 1973. (Two ot 49 (4.0%) stomachs were cmpty.)

Stomachs Containing Food Item

Food Ttem Number Percent

Insects

Diptera larvac - Culicidae 29 6l.7

Trichoptera larvae 5 10.6

lHiymenoptera - adult wasp 4 8.5

Diptera - unknown adult 2 4.3

Colecoptera - adults 2 4.3

hDiptcera larva - Yipulidac ! 2.1

Unidentified 3 0.4
Fish

Round Whitefish 1 2.1

Unidentitied 11 23.4
Gastropods 31 66.0
Nematodes 7 14.9
Plant Matter 4 85.1
Pclgglpuggv(hivulve) 2 4.3
Rodents (vole) 1 2.1
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TABLE 33. Occurrences of Food ltems in Round Whitefish Stomachs From
Flusive Lake, July, 1973.  (One of 56 (1.8%) stomachs was
empty.)

Stomachs Containing Iood Item

Food Ttem Number Percent

Friserts
irichoptera pupac and larvvac 23 41.8
Trichoptera adults 19 34.06
Diptera larvae and pupac - Culicidae 6 10.9
Diptera larvae - Chironomidae - 2 3.6

Tipulidac

Gastropods 30 54.0
Planiy Matter 3 5.5
Detritus 1 1.8
Unhnown cpgs 1 1.8

Arctic Graviing:

The grayling population in Elusive Lake is small, only 5 grayling were
captured with six net nights (96 hours). 'Two of the fish were age class
v, two were ave VI oand one was age IX. Lengths ranged from 262 - 381 mm;

Wl

chit ranged from 179 - 620 pm. All five samples werce females; two
werde classed as non-spawners and three as potential spawners.

Gocurrences of food items in threc erayling stomachs included: surtface
imsccts (), trichoptera larvace (1), snail (1), and nine-spine stickle-
buck (1.

Moo clusses of 28 least cisco ranged from 11 - [X. Potential spawners
comprisced 7H.1% of the sample (Table 34).

Nincteen least cisco stomachs were examined, two were empty. Zooplankton
were the most important food item, occurring in 76.5% of all stomachs.
Culicidae larvae occurred in 29.4% and plant matter occurred in 11.8%

ot all o stomachs.
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Colville River Delta Trip

On July 51, a flight was made to the Colville River delta to investigate
{ishories ntilization at the newly established Eskimo village of Nuigsut.
Approximately 200 - 250 Eskimos from Barrow were living in 55 wall tents.
Fitteen tish drying racks has been constructed and an estimated 1,000

broud whitefish Coregonus nasus were being dried for subsistence use. Ninc-
teer tishing boats were obscrved. A Sagavanirktok River tagged char

vas recovered from an Bskimo who had been fishing in the Colville River.

Barter Island Fishery Utilization Survey

Aupust 17 - 20 was spent at Kaktovik on Barter Island to assess fishery

uti ization. Village fishing effort is primarily for subsistence. The
twoe major Cisheries are the Hula Hula River and saltwatcr lagoons ad-
iacent to the island.  The Hula Hula River is fished at three historical
i1.s close to the mountains from mid-April to the end of May. The catch
< made on hook and line through the ice and consists ot small resident
char and grayling.  During July and August, subsistence gill net fishing
occars in saltwater adjacent to the island. The main catch in July is
analdromous Arctic char. Six char tagged in Canada (probably the Firth
River), one tagged by Williams Brothers of Canada Ltd. in the Canning
River, and one from the Sagavanirktok system were recaptured in the
subsistence fishery. Indications arc that this area is a major summer
feeding pround for anadromous Arctic char which migrate from freshwater
systems cast and west of the area. During August, char fishing is poor
but Arctic cisco (koktok), which are preferred by the Eskimos, arc caught
1 abundance.  Subsistence fishing by Kaktovik Eskimos in 1973 was
considerably above previous ycars due to lack of caribou in the area.
Several Iskimos expressed an interest in establishing a commercial fishery.
spert fishing effort in the arca is minimal. A few people from the DEW
<ite fish the shores of the island in July and early August for char.

wol+ Audi Air Service flies fishermen to Schrader Lake in the spring for
4be trour. Lake trout fishing is reported to be excellent, with the

|
lavuest fish caught measuring 38 inches. A few lake trout 20 - 30 pounds
are caught each spring.

watural Gas P '1_})0} i,_neA survey

A week in July and a week in September were spent surveying fisheries re-
scurces 1n the vicinity of the southern route of the proposed natural gas
pipetine from Prudhoe Bay to Canada. These trips were valuable in develop-
ineoa better understanding of fisherics investigations being carried out

hy Williams Bros., providing information and familiarity with fisheries
resources in the vicinity of the Canning and Kavik Rivers, and devcloping

4 setter liaison between the two organizations.

Savpvanirktok River Char Study
Wo~h was continued on the Arctic char study begun in 1971. Emphasis

was placed on recovery of tagged char in the Sagavanirktok River system
and acrial populaticn counts.
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In 1971 and 1972, a total of 6,759 Arctic char were tagged in the Sag-
avanirktok River system and the Becaufort Sea adjacent to the Sagavanirktok
River mouth. To date, 317 tagged char have been recovered. Recapture
data have been punched on computer cards to facilitate analysis. Final
analysis of the data will be done after the last year of recovery cftfort,
planned for 1974, is completed.

Fa73 Char Recovery

Char recapture and aerial surveys were conducted from September 8 - 20

and were based from Alyeska Pipeline Service Company camp at Happy Valley.
Weather condi-ions for aerial surveys of char populations were ideal with
clear, sunny skies and no wind. Between 14,000 - 16,000 char were counted
bv two agerial observers (Table 35). In most cases, aerial counts are
siwilar to those made in 1971 and 1972 by Yoshihara (1972 and 1973).

Cf 5,364 adult char captured in the Sagvanirktok system during 1973,

255 (4.8%) had been previously tagged (Table 36). The majority of
recovery work was done at Accomplishment Creek, Lupine River, Ivishak
kiver, and Echooka Springs. A few hours of seining, gill-netting, and
observation were spent at Flood Creek, Saviukviayak River, and Ribdon
kiver to determine if tagged char were present in these spawning pop-
ulations. Tho fish were spread out and ditficult to capture in these
latter arcas, which resulted in low recoveries. Even though few fish
were caught, observation of large numbers of fish in the three rivers
indicated that tagged char were nearly absent. No tagged char were cap-
tured and only one was observed (Saviukviayak River). In Accomplishment
Creek and Lupine River where large numbers of tagged char were present,
the tagged fish were readily visible to observers on the shore. Since

ne tish were tagged in the Saviukviayak River or Flood Crcek and only

92 tish were tagged in the Ribdon River in 1972, few fish were expected
to he recovered. Netting results combined with visual observation confirmed
this cxpected lack of tagged fish in Flood Creek, Saviukviayak River, and
Ribdon River.

Of 550 anadromous char captured and carefully examined at Accomplishment

Creck on September 9, only 3 (0.00%) were classed as non-spawners. Yoshihara
(1972 tound that 96 - 97% ot all fish captured on the spawning grounds were
potential spewners. Of 71 tagged fish recovered from the main stem of

the Sagavanirktok River, below Saviukviayak River, 97% were non-spawners

md 3% were immature. The sex ratio was heavily weighted to females (Table 37)
and was similar to that found by Yoshihara for 1971 but higher than 1972
Yoshihara 1972, 1973).

Since 1971 mean length of Accomplishment Creek spawning char has increascd
yearly. In 1971 mean length was 507 mm (n = 268), 1972 mean length was

517 mm (no= 392) and in 1973 mean length was 542 mm (n = 355). The
incrcased size 1s most likely due to a shift to older age fish, probably
due to a lack of recruitment to the spawning population by younger age
clusses. In 1971, 81.7% of char from Accomplishment Creek were age class
Vit VIIL, IX, with 41% age IX. In 1973, 89.5% char werc age IX, X, and
i, with 45% age X (Table 38). Yoshihara (1973) noted this same phenomenon
whoen comparing age and length frequency data of 1972 to that of 1971, for
the entire Sagavanirktok River system.
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TABLE 36. Tagged and Untagged Char Recovered in the Sagavanirktok River
System, September, 19735.

Location Date Adult Char Captured Tagged Char Recovered
Accomplishment Cr. 9/9 550 60
9/15 237 20
Total 787 92
fupine River 9/11 250 27
9/14 341 53
9/16 21 4
Total 612 84
fvishak River 9/13* 125 2
9/17** 30 2
9/18*%* 1,675 30
9/ 197> 1,256 39
Total 3,086 73
tehooka River 9/12 458 6
iood Croeck 9/13 79 0
Saviukviayvak R. 9/13 45 0
Rindon River 9/16 42 0

~Recapture was made on the upper spawning arca.
“xRecapture was made between I'lood Creek and Gilead River.
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In Accomplishment Creek mean fork length of 92 tagged fish was 541.5 mm
and was identical to the mean fork length fo 263 untagged adult spawners
captured at the same time. This similarity in mean length for tagged
and untagged fish indicates that tagging does not affect growth rate of
anadromous char.

The only other fish species captured during the recovery work were
grayling, round whitefish, and slimy sculpin, but none were caught in

ahundance.

Ten grayling were caught at Accomplishment Creek, nine at the main stem
of the Ivishak River, and eight a Lupine River.

Eight round whitefish were captured at the main stem of the Ivishak
River and three at Echooka Springs.

Table 38. Age-length Composition of 76 Tagged Char Recovered at Accomplishment

Creek, 1973.
Lenght (mm)

Age (lass n Percent Range Mean
vIL] 2 2.6 479-575 527
i X 17 22.4 469-588 528
X 34 44.7 467-605 536
X1 17 22 507-616 555
xil 2 3 562-582 572
Kbl 3 4 530-592 564
X 1 1 583
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