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Study No. R-I 

RESEARCH PROJECT SEGMENT 

State: Alaska Name:	 Sport Fish Investigations 
of Alaska. 

Proj 8d No.: F-9-7 

Study No.: R-I Study Title:	 DISTRIBUTION, ABUNDANCE, 
AND NATURAL HISTORY OF 
THE ARCTIC GRAYLING TN 
THE TANANA RIVER DRAINAGE 

Period Covered: July 1, 1974 to June 3D, 1975. 

ABSTRACT 

Population levels of Arctic grayling, Thymal1us arcticus, declined from 1973 
to 1974 in three out of four study sections in the lower 76 km of the Chena 
River. The decline was associated with a failure of the 1971 year class of 
grayling and a sharp rise in angling effort. 

A creel census on the upper Chena River showed 11,680 angler hours expended 
during July and August yielding 18,049 grayling. Another creel census at 
Bailey Bridge military campground on the middle Chena River during May. 
June, and July revealed 5,498 angler hours expended and a yield of 6,700 
grayl i ng. 

A population estimate of the Goodpaster River using two years of data revealed 
a decline from 1973 to 1974 in the lower 53 km and upper 87 km of the 185 km 
study area. The central 45 km had comparable estimates in the two years.
The 1971 year class was weak in the Goodpaster River as well as the Chena 
River, which would partially explain the population decline in the lower 
53 km where this age class is normally abundant. During July, 1974. tag 
loss rate of 38.6% was found among recaptures of grayling tagged in the 
Goodpaster River in 1973. 

The survival rate calculations for Goodpaster River and Chena River grayling 
were both affected ,by apparent variable recruitment. 

Prelim.inary short term holding experiments (43-65 hr) indicated higher 
mortality and injury rates in grayling captured by A-C electroshocking 
than for grayling captured by seine. 



Sampling of young-of-the-year grayling along the ehena River. once in July 
and on e;n eptember. showed a pattern of decreasing size as one moved up 
river. however all fish sampled had begun scale development. 

Evidence ;s presented which indicates that grayling of the ehena River 
overwinter in the Chena River and do not move out into the Tanana River as 
previously assumed. 

•
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RECOMMEN DATI ONS 

It is recommended that: 

1.	 Grayling population estimates and age class frequency be determined in 
index sections of the Chena River. 

2.	 Studies to evaluate effects of electrofishing on grayling be completed. 

3.	 Efforts to determine the winter distribution of grayling be continued. 

TECHNIQUES USED 

The Chena (Table 1) and Goodpaster (Table 2) rivers were arbitrarily divided 
into sections to facilitate study of population parameters and migration 
patterns. 

Table 1. Chena River Study Sections. 

Section 
Section Section River Length 
Number Name Miles* km mi 

1 River Mouth to University Ave. 

2a University Ave. to Peger Road 

2b Peger Road to Wendell Street 

3 Wendell St. to Wainwright RR Bridge 

4 Wainwright RR bridge to Badger Slough 

5 Badger Slough 

6 Badger Slough to Little Chena 

7 Little Chena River 

8 Little Chena to Nordale Slough 

9a Nordale Slough to Bluffs 

0-6 
(0-9.7) 

9.7 

6-8 
(9.7-12.9) 

3.2 

8-11 
.(12.9-17.7) 

4.8 

11-14.5 
(17 . 7-23. 3) 

5.6 

l4.5~21.5 11.3 
(23.3~34,6) 

26.6 

21. 5-25 5.6 

99.0 

25-31.5 10.5 
(40.3-50.7) 

21.5-55.5 38.6 
(50.7-89.4) 

6 

2 

3 

3.5 

7 

16.5 

3.5 

61,5 

6.5 

24 
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Table 1. (cant) Chena River Study Sections. 

Section 
Section Settion lUver Length 
Number Name Miles* km mi 

9b Bluff~ to Bailey Bri.dge 55.5~63 12.1 7.5 
C89.4~101,4) 

10 Bailey Bridge to Hodgins Slough 63-79 25,8 16 
(101. 4-127.2) 

11 Hodgins Slough to 90 mi. Slough 79-90 17.7 11 
(127. 2~144. 9) 

12 90 Mi. Slough to 1st Bridge 90-92 3.2 2 
(144.9-148.1) 

13 First Bridge to 2nd Bridge 92-94.5 4.0 2.5 
(148.1-152.1) 

14 Second Bridge to North Fork 94.5-102 12.1 7.5 
(152.1-164-2) 

15 North Fork of Chena River 56.4 35 

16 East Fork of Chena River 99.8 62 

*krn in parentheses 

..
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Table 2. Goodpa.ster River Study Section. 

River 
;j. Area Section 

... 
.~ 1 1 

?".­ 1 2 
."" 

1 ~ 

1 4 

1 5 

1 6 

1 7 

1 8 

1 9 

1 10 

1 11 

2 12 

2 13 

3 14 

3 15 

.. 3 16 

3 17 

Land Mark
 

Flagged Tree
 

Flagged Tree
 

Flagged Tree
 

Flagged Tree
 

Flagged Tree
 

Flagged Tree
 

Flagged Tree
 

Flagged Tree
 

Flagged Tree
 

Flagged Tree
 

3 miles below the confluence
 
of North and South Forks 

Forks to Winter Trail Crossing 
on·North Fork 

Winter Trail to Central Creek 

Central Creek to Indian Creek 

Indian·Creek to Glacier Creek 

Glacier Creek to Slate Creek 

Slate Creek to Eisenmenger Fork 

River Section 
Miles Length 

km mi. 

0-3 4.8 3 

3-6 4.8 3 

6-9 4.8 3 

9-12 4.8 3 

12-15 4.8 3 

15-18 4.8 3 

18-21 4.8 3 

21-24 4.8 :; 

24-27 4.8 3 

27-30 4.8 3 

30-33 4.8 3 

33-36 4.8 3 

36-61 40.0 25 

61-74 20.8 13 

74-86 19.2 12 

86-102 25.6 16 

102-115 20.8 13 
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A boat mounted electrofishing unit described by Van Hulle (1968) and Roguski
 
and Winslow (1969) was used to capture Arctic grayling for population and
 
frequency studies in theChena and Goodpaster rivers.
 

Rod and line with small spinners was used to capture grayling in area lIt 
. of the Goodpaster River. 

A 7.5 x 1.2 m (25' x 4') seine with 0.95 em (3/8") mesh and a 15.2 x 1.8 m
 
(SOl x 6') bag seine with 0.96 cm mesh were used to capture fry and yearling
 
grayling.
 

Monofilament gill nets 7.5 x 1.8 m (25' x 6' ) with mesh sizes from 5.1 to 
12.7 cm (2"-5") stretch meaSure were used during the spring netting at the
 
mouth of the Chena River.
 

A Ryan 45 day recording thermograph was used to monitor water temperature at
 
the mouth of the Chena River during spring netting.
 

A Hach Model Al-36-WR water test kit was used to determine dissolved oxygen,
 
carbon dioxide, alkalinity, and pH.
 

A Friden Model 1155 calculator was used for most statistical calculations. 

Population estimates were made using the techniques of Petersen, Schnabel,
 
and Schumacher-Eschmeyer as described in Ricker (1958). Calculations of
 
survival rates also follow those outlined in Ricker.
 

Dorsal fin punches were used for all marking during populations studies. 

Grayling scales used for age determination were mounted on 20 mil aceta.te, 
using a heated press at 35,000 pounds pressure for 20 seconds. The scales 
were individually cleaned prior to mounting. The.scales were read on a Bruning 
200 Microfiche Reader. 

..
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JOB R - I - A Population Structure, Migratory Patterns and Habitat Require­
ments of the Arctic Grayling. 

OBJECTIVES 

1.	 Determine Arctic grayling a~e class abundance and di5tribution 
in the Tanana Drainage with empha5i~ on the Goodpa$ter and 
Chena rivers. 

2.	 Determine the effects of capturing and handling techniques 
on Arctic grayling and other fish species as time permits. 

FINDINGS 

Population Estimates 

In the Chena River estimate5 of the number of Arctic grayling, Thymallus 
arcticus, over 150 mm fork length, were made in sections 2a, 2b, 6, and in 
the area of the proposed Chena River Lakes Flood Control dam site km 71 to 
76 (Table 1). Sections 2a and b which lie adjacent to Fairbanks and the dam 
site which will be directly impacted by construction of the Chena River dam 
are critical sections needing yearly information. Section 6 is relatively 
unaffected by development 01' angling and is easily accessible, so it is 
used as a control section. The population level in each of the four sections 
was calculated by both the Schnabel and Schumacher-Eschmeyer methods, which 
yielded similar results (Table 3). The 1974 population levels were the lowest 
since estimates were begun in 1968 (Table 4). There is no single apparent 
reason for the observed decline. The one major reason for the low levels 
was the failure of the 1971 year class (see section on survival rate) which 
would have been 3 years old in 1974, and would normally have been the 
dominant age class in the four sections sampled. 

Data reported in 1971 (Tack, 1971) revealed the failure of the 1967 year 
class, presumably as a result of the severe flood in August of 1967. It 
is doubtful that a direct effect exists between the 1967 failure and the 
1971 failure. The 1967 fish w(luld have been age IV in 1971, and few grayling 
mature at a~e TV (Tack, 1971). 

The winter of 1970-1971 saw a record snow fall, resulting in a high runoff 
that did not flood but remained high throughout the grayling spawning period. 
As spring runoff is often peaking at about the time grayling spawn, it was 
not expected that high water would adversely affect grayling spawning in 1971. 

The time at which the population estimate was conducted might account for the 
difference estimated from year to year. There may well be some effect, but 
it was not th~ result of migration, as shown by a long term tag and recapture 
study (Ta~k. 1972). Standardization of time and conditions under which 
the ~~timates are conducted is certainly to be strived fOT. 
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Table 3. Grayling Population Estimate in Four Chena River Sections. 1974. 

Length of Schumacher-Eschmeyer 95% Confidence Limits 
River Section Number Schnabel Estimate Estimate for Schumacher-Eschmeyer 

Section Date km (mi) Marked GR/km (GR/mi) GR/km (GR/mi) GR/km 

2a June 26-28 3.2 (2) 36 S6 (89) 6S (104 ) 36-372
 

2b June 25-28 4.8 (3) 341 401 (642) 488 (}80) 207-1,378
 

6 Aug. 13-15 4.8 (3) 82 86 (138) 100 (159) 71-164
 

Dam .July 9-11 4.8 (3) 223 260 (416) 263 (421) 221-326
 
5i te
 
(km 71­
76)
 

oc 

•
 



Table 4. Grayling Population Estimates fOT Various Sections of the Chena 
River, 1968-1974
 

River 
'~ Sect ion	 Year 

, f' 2a 1971
 
1972
 

':' 1973
 
~~ 1974
 

2b	 1968
 
1969
 
1970
 
1971a
 
1971b
 
1972
 
1973
 
1974
 

6	 1968
 
1969
 
1970
 
1971
 
1972
 
1973
 
1974
 

9a at Dam Site 1972
 
(krn 71-76) 1973
 

1974
 

(from Tack, 1974). 

Dates 

Aug 3D-Sept 3 
June 22-26 
July 10-13 
June 26-,28 

July 2-10 
June 2-7 
Aug 30-Sept 3 
June 22-26 
July 3-14 
June 25-28 

May 26-30
 
June 21-24
 
June 19-20
 
July 16-17
 
Aug 13-15
 

June 27-29 
. July 18-19 
July 9-11 

GR/km GR/mi 

684 1,095
 
416 666
 
293 469
 

56 89
 

684 1,095 
1,181 1,890 
1,540 2,465 
2,036 3,257 
2,338 3,741
 

919 1,471
 
424 679
 
401 642
 

282 452
 
571 913
 
481 769
 
368 589
 
207 331
 
243 389
 

86 138
 

1,140 1,824
 
500 800
 
260 416
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Length Frequency 

ThE' length frequency of all grayling captured during populati.on estimation 
sampling in sections 2a. 2b, 6, and at the dam site is shown in Table 5. 
The mean lengths of the four samples are similar. 

Sectioh 2a. the furthest downstream of the 4 sections. differed from the 
rest by having substantially fewer grayling and by having a greater percen­
tage (8.7) of mature grayling than the other three sections, which had 
4.8, 5.3. and 5.3 %mature fish (greater than 270 mm - Roguski and Tack. 1970). 

Table 5.	 Length Frequency (in percent of sample) of Grayling in Four 
Sections of the Chena River. 1974. 

Fork Length Chena River Section 
in em 2a 2b 6 Dam Site 

10-10.9 0.8 
11-11.9 3.0 
12-12.9 3.8 
13-13.9 1.1 0.6 1.5 
14,,14.9 0.0 1.0 2.2 0.3 
IS~IS.9 0.0 3.8 3.0 5.2 
16-16.9 5.4 5.7 5.3 0.0 
17-17.9 5.4 5.3 1.5 1.7 
18-18.9 12.9 5.3 11.3 6.6 
19-19.9 7.5 10.8 8.3 11. 7 
20-20.9 5.4 12.1 15.5 6.0 
21-21.9 10.8 10.8 8.3 13.8 
22-22.9 9.7 10.6 11.3 10.3 
2.3-23.9 4.3 10.2 15.0 11. 7 
24-24.9 14.0 10.4 4.5 6.6 
25-25.9 11.8 4.4 7.5 6.2 
26-26.9 3.2 4.0 1.5 3.1 
27-27.9 1.1 1.5 1.5 2.8 
28-28.9 4.3 1.9 1.5 2.1 
29-29.9 1.1 1.0 0.0 0.7 
30-30.9 1.1 0.2 1.5 0.7 
31-31.9 1.1 0.0 0.0 0.7 
32-32.9 0.0 0.8 n.o 
33-33.9 0.2 0.0 
34-34.9 0.3 

~ 

.­
n	 93 472 133 290 

-	 " x 222 215 208	 220 

Range 130-310 130-330 100-320	 140-340 
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Capture Rate 

The number of individuRll' of each fish spedes captured per hour of electro· 
fishinR h shown in Table 6 as a rough index of rela.tive abundance of the 
resident f1 sh. Grayling is the species sought during the ~amp1ing, so other 

·spedesal'E' probably under-represented. In sections 2a and 2b suckers, 
Catostomus catostomu5, are numerous and were not cOllected. 

Table 6.	 Capture Rate of Various Fish Spedes in the Chena River Using An
 
A-C Electrofishing Unit, 1974.
 

River 
Section GR RWP 

Fish* Per Hour 
S NP BB Other Whitefish** 

2a 82 58 0 5 6 

2b 112 SO 0 2 2 

6 25 17 31 2 <1 4 

Dam Site (9a) 44 16 25 <1 <1 <1 

*GR - Arctic Grayling 
RWF - Round Whitefish, Prosopium 
S - Longnose Sucker 
NP - Northern Pike, Esox lucius 
BB - BUrbot, Lota Iota 

cylindracewn 

**OtherWhitefish - Humpback whitefish, Coregonus pidschian 
Least cisco, Coregonus sardine11a 

Annual Survival Rate 

To obtain a representative sample of grayling from the Chena River, subsamples 
of about 100 fish each were randomly taken from sections 2, 6, and the dam 
site. The age and length frequencies determined for the subsamp1e appear in 
Table 7. The mean fork lengths of the combined sample correspond closely 
with the mean fork lengths of the original samples (see section on length 
frequency). Since an sampling was done in the lower 76 km of the Chena 
River. age classes V and above that migrate further upstrea:m! are not repre­
sented (Tack. 1972). 

Age clags	 IV is the dominant class in the 1974 sample. This is not normally 
the cage; In 1973, age class III made up 60% of the ChenaRiver sample and 
45% of the Goodpaster River samp'1e. In previous years, strictly random 
samples were not used, but age class TTl is nearly always the dominant age 
class. Fish in age class III are readily captured by electrofishing and I 
feel they	 are representatively sampled. 

11 
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The low representation of age class II I (12.2%1 in the 1974 sample indicates 
a failure of the 1971 year class. Probable reasons .for the failure were 
discussed earlier in the section on population estimates. 

Annual survival rates between age classes were calculated for the 1973 (Tack, 
1974) and 1974 samples (Table 8). Annual survival rate probably only truly 
represents survival when applied to age classes III and IV. Older grayling 
migrate further upstream and cause the calculated survival rate to drop 
below the actual rate. Because of the variable recruitment, survival 
calculated between age classes is not particularly useful. An al ternate 
measure of survival is between cohorts in successive years. This calculation 
is also affected by variable recruitment. but the effect can be somewhat 
removed by setting the initial recruitment at age III equal for the two years 
and recalculating subsequent frequencies proportionately. This was done by 
changing the age class tIl frequency for 1974 from 12.2% to 60.5%. The 
formula used follows: 

= (074i) (100% - °73 III)C74i 
100% - 074 III 

Where - = adjusted 1974 age frequency for any age class.C74i 

observed 1974 age frequency for any age class.°74i· = 

= observed 1973 age frequency for age class III of 60.5%.°73UI 

= observed 1974 age frequency for age class III of 12.2%.°74III 

The survival measured between cohorts (Table 8 last column) appears higher than 
survival rates measured between age classes. This shOUld be nearer the 
actual rate, but more years of sampling are needed to smooth the effect of 
variable recruitment. 

*1974a data adjusted by setting the frequency for age III equal to the 1973 
frequency and recalculating the frequency for subsequent age classes. 
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Upper Chana River Creel Census
 

A random method of counts along the Chena Hot Springs Roa.d between km 42 and
 
km 99 was used to estimate the total angler hours of effoxt. Counts were
 
made during randomly chosen 2 hour periods between 6 a.m. and 12 p.m. on one
 
w~ekend day and two weekdays every other week during July and AUgUst. Inter­

views were obtained from anglers having completed their trip to determine
 
the length of time fished and their success as well as the composition of
 
the anglinR public. The results of the counts and interviews appear in
 
Table 9.
 

An estimated 11,680 angler hours were expended during July and August, ~
 

yielding 18,049 grayling. Most of the fishing pressure was in July and 74%
 
was done by local residents. Tourists made up 11% and military personnel
 
15% of the people fishing.
 

The upper Chena River fishery involves about 56 km of main river and 48 km
 
of tributary stream. If the yield came evenly from the 104 km of stream, it
 
would be 174 grayling/km. This, however, is not exact1ythe case as angling
 
is known to be heavier in the main river than in the tributaries.
 

The last creel census conducted in this area was in 1970. The angler hours
 
then were about 6,000, the catch rate 0.72 grayling/angler hour, and the
 
yield about 4,000 grayling (Tack, 1971). The increase in yield in 1974
 
was probably the result of the extremely low water during JUly and August.
 
This concentrated the grayling and with the clear water made fishing very
 
productive.
 

"
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Ta.ble 9. Results of Upper Chena Creel Census, 1974. 

Ang,l er Hours 

Period Weekdays Weekends Total 

.July 2,976 6,572 9,548 

August 88 . 2,044 2,132 

Total Angler Hours 11,680 

Fishery Statistics 

,Ju.ly August .. Total 

No. Anglers Interviewed 198 150 348 

Mean Hr. Fished/Angler 2.33 2.10 2.28 

Interviewed 

Total GR Caught By 936 738 1,674 

Angl ers Interviewed 

Total GR Kept by 632 735 1,367 

Anglers Interviewed 

GR Kept/Angler-Hour 1. 37 2.33 1.72 

Total Grayling Harvest 13,081 4,968 18,049 

Angler Compositi~n 

Local Resident 76% 71% 74% 

Military 14% 17% 15% 

.Tourist 10% 12% 11% 

IS
 



Bailey Bridge Campground:
 

The Bailey Bridge Campground located at 101 km on the Chena River is operated
 
hy Eiel~on Air Force Base and is accessible by road from the Base. The
 
bridge has long since been removed. There is public access to the north
 
bank from the Chena Hot Springs Road but the road is poor and there is
 
limhed parking area at the river. consequently most anglers are military
 
persohnel. ' ..
 
The census was conducted by U.S. Fish and Wildlife Service personnel follow­

ing a sampling scheme I developed. The data were analyzed by Alaska Depart­

ment of Fish and Game personnel.
 

The sampl ing was done in two parts. random counts and angler interviews.
 
The counts were made during randomly selected one hour periods between
 
8 a.m. and 12 p.m. on one randomly selected weekend day and two weekdays every
 
other week during May. June, and July. The interviews were limited to anglers
 
who had completed their trip and gave information on length of time fished.
 
catch, and residence.
 

During the three months studied 5.498 man hours were expended and 6,700
 
grayling were harvested (Table 10). The catch per man hour averaged 1.21
 
grayling kept. The anglers were primarily military (94%) with the remainder
 
residents (6%).
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Table 10. Re~ults of Chena River Creel Census at Bailey Bridge, 1974. 

Ang} or Hour~ 

Period Weekdays Weekends Total 

.. 
May 872 459 1~331 

June 1,094 . 1,179 2,273 

July 910 984 1,894 

Total Anglers Hours 5,498 

Fishery Statistics 

June July Total 

No. Anglers Interviewed 33 106 61 200 

Mean Hr. Fished/Angler 
Interviewed 

0.64 1. 75 0.67 1.24 

Total Gr. Caught by 
Anglers Interviewed 

8 214 77 299 

Total Gr. Kept by 
Anglers Interviewed 

8 214 77 299 

Gr. Kept/Ang ler Hour 0.38 1.15 1. 89 1.21 

Total Grayling Harvest 506 2,614 3~580 6,700 

Angler Composition: 

Local Resident 03% 09% 03% 06% 

Military 97% 91% 97% 94% 

Tourist o o o Q 
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Goodpas~er River Studies 

Population Estimates: 

During late .July a two week sampling trip was made over 160 km (100 mi) of 
the main Goodpaster River and North Fork as a follow-up to the intensive 
study conducted during the sunnner of 1973. Cpature method!'i Were the same 
in 1974 as in 1973 (tack, 1974) with areas I and II e1ectrofished and area III 
hook and line sampled (Table 2). The number of fish captured and the number 
wi th 1973 marks were recorded. No new marking was done. 

An estimate of the nwnber of 1973 marked fish remaining in the population was 
obtained by assuming that survival of marked fish was the same as unmarked 
fish. The mean survival rate for grayling age III and older was 0.54 as 
calculated using the 1913 data (tack, 1974). This value was used directly 
to estimate the number of marked fish remaining, as the present sample was 
taken approximately one year from the midpoint of the 1973 sampling. The 
assumption that survival among marked grayling equals that of urunarked 
grayling is probably not correct, but no estimate of the differential survival 
is available. 

The estimates of population levels (Table 11) in the three areas of the Good­
paster River calculated from the 1974 sample by the Petersen method are 201, 
298, . and 39 grayling/Ian in areas 1, II, and III respectively. In 1973, the 
Schnabel estimates were 480, 322, and 81 grayling/kID. This represents a 
decline in areas I and III and a comparable level in area II. 

The 1974 estimates are the best possible with the data available but should 
be regarded as rough estimates because of the assumptions involved. If 
marked fish suffered a greater mortality than unmarked fish the 1974esti ­
mates would be even lower. 

Tag Loss Rate: 

During 1973, 5,293 grayling were tagged in the Goodpaster River with Floy 
internal anchor tags and the left pelvic fin was removed. Eighty-eight of 
these 1973 tagged grayling were recaptured in the July 1974 sample. Of the 
88 recaptures 34 had lost the tag for a loss rate of 38.6%. The losses 
occurred in small grayling and large grayling alike. Several fish retaining 
tags were about to lose them through ulceration. All of the fish that lost 
their tags had healed completely but most had a large scar indicating that 
the tag had ulcered out or had been torn out. 

•
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Table 11. Calculated Arctic Grayling Population Estimate for 185 km of the Goodpaster River, 1974. 

Tagged in Tagged Fish No. in Recaps(R) Petersen 
Population (M) Remaining (M1) * Samples (C) 1974 Estimate** 

Area km 1973 1974 1974 GR/km 

1 53 2,253 1,217 489 55 10,648 201 

2 45 " 887 479 279 9 13,412 298 

3 87 636 343" 275 27 3,381 39 

Combined areas 3,776 2,039 1,043 91 27,441 148 

*Assuming a constant annual rate of mortality of 0.46 
** N = CM) CC~l) 

lCR+1) 
..... 
l.O 



Length Frequency 

The length frequency distribution of grayling in each of the three areas of 
the Goodpa~ter River is shown in Figure 1. The modal length in Area I of 
215 tnm is considerably higher than the July 1973 mode of 170 mm (Tack, 1974). 
This i:; prohably the r~sult of the weak age class In as :;hown in age class 
frequency (next section). The mean length of the 1974 sample in area I 
(213 mm) was also higher than the 1973 mean (196 rom). In area II the form 
of the graph changes from a relatively flat one in July 1973 to one with a 
definite mode at 225 mID. This would indicate a strong age IV group, perhaps 
stronger than average. The mean length of the 1974 sample (233 rom) in area It 
dropped from the 1973 mean (244 rom). The mean length (328 rom) in area III 
a] so dropped in 1974 from the 1973 mean (335), however the modal length rose 
from 345 to 355 mID. 

The mean length frequency by river section (Figure 2) has the same pattern 
as the 1973 samples. The low representation of age class TIt resulted in 
means for sections 2 through 11 being higher than in 1973. 

Annual Survival Rate 

The age frequency data needed for the calculation of survival rate were pre­
pared by first determining the age of 100 randomly chosen scale samples from 
each of the three Goodpaster River areas. A combined age frequency for the 
entire 185 km sample section was then generated by weighting the area frequen­
cies by the 1973 population estimate in grayling/kIn for the three areas. 
The age frequency (Table 12) obtained reveals the weak representation of 
age class III in the 1974 sample. This situation was also noted in the Chena 
River data. In an attempt to show survival of cohorts from 1973 to 1974, the 
1974 age frequency data were adjusted to reduce the effect of the weak age 
class III. The adjustment was done by setting the frequency of the 1974 age 
class III equal to the 1973 value and recalculating the subsequent age class 
frequencies proportionate to their 1974 values. 

The pattern of survival was similiar for 1973, 1974, and the adjusted 1974 
calculations, with high survival between age classes VI and VII, and low 
survival between age classes VII and VIII (Table 12). Survival calculated 
between cohorts showed the same pattern but somewhat less extreme variations. 

The survival data are difficult to obtain in a stratified population but has 
consi.derable value for management. The data obtained in the two years of 
study must be regarded as preliminary and in need of refinement. The effect 
of variable recruitment needs study. The variable but apparently consistent 
lows and hi~hs of survival between certain age classes needs explanation. 
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'table 12. Survival Rates of Grayling in the Goodpaster River Based tm a 
Random Sanrp1e of 300 Fish Each Year. 

Age Percent Fr,equen~y· ........ Annual Survival Rate 
Class 1973 1974 1974a* 1973 1974 19744* 1973-1974 

cohorts 

III 44.82 44.82 
.618· .760 .760 

IV . 27.71 52.39 34. 07 
.480 .382 .382 .470 

V 13.31 20.01 13.01 
.391 .278 .278 .272 

VI 5.20 5.57 3.62 
.827 .986 .986 .686 

VtI 4.30 5.49 3.57 
.107 .149 .148 .123 

VIn 0.46 0.82 0.53 
.341 .340 .391 

IX 0.55 0.28 0.18 
.673 .327 

X 0.37 0.28 0.18 

*1974a Data adjusted by setting the 1974 age III frequency equal to the 1973 
age III frequency and recalculating the frequency for subsequent age 
classes. 
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Migration: 

The analysis of tag returns for migratory information will be done following 
the 1975 field season. Experience indicates that a substantial number of 
returns are obtained through the Second sununer following a tagging study on 

. grayling.	 . 

King Salmon Count: 

While sampling the l60km of the Goodpaster River the number of king salmon, 
Oncorhynchus tshawytscha j observed were enumerated (Table 13). The kings 
were on the spawning redds during the counting period from July 27 to 
August 3. Some carcasses were counted but most of the fish were alive. 
An estimated 20% of observed kings were jacks (precocious males). During 
the count the weather was sunny except for one day when it rained heavily. 
The water was clear throughout the count. Chum salmon, O. keta, had just 
begun to appear in· the river and only 24 were counted. ----

Table 13.	 Salmon Counted From BOat in the Goodpaster River From July 27
 
to August 3, 1974.
 

River Section	 King Salmon Chum Salmon 

Mouth to 34 km o o 

34 km to Forks 4 12 

Forks to Airfield 153 12 

Airfield to Indian Creek 41 

Indian Creek to Glacier Creek 29 

Glacier Creek to 160 km 21 

Total 248 24 

..
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Effects of A-C Electrofishing Techniques 

Long term and short term holding experiments were undertaken to determine 
the effect of A-C electrofishing equipment on growth and survival of grayling. 
The long term experiments involved treating grayling in various ways (Table 14) 
and holding them ror one year in a small barren lake. The capture and handling 
techniques were as foliClws: grayling were captured in the Chena River by a 
designated method (Table 14) and put in streamside holding pens. When 
collecting was finished for the day, the grayling were given the designated 

. treatment (Table 14J, and put in large plastic containers for transport 
to the nearest landing (maximum of 5 km), At the landing, the fish were 
placed in a 500 gallon fish transport tank and taken to North Twin Lake on 
Fort Greely. The trip from holding pen to transport tank took from 15 to 
45 minutes and the trip to North Twin Lake took approximately 3 hours. 
Temperature change in the transport tank never exceeded 1°C. The tank 

. temperature was usually apout 6° to 7°C by the end of the trip and the lake 
surface temperature was HOC. Five of 530 grayling used in the experiment 
died in transit. The grayling will be recovered from North Twin Lake in 
June 1975 and the results will be reported in the F-9-B annual report. 

The short term experiments were conducted in the Chena River during June 1974. 
The 4' x 4'X3'knotlessny16n hOlding pens were set up in about 3 1 of 
water at river km 13. Grayling used in the experiments were captured between 
km 11 and 20 by either seine or electroshocker. The seine samples took 
somewhat longer to collect so when one batch (25 fish) was collected it was 
transported to the holding pens. 

Usually two batches. were collected by shocker before taking the fish to the
 
ho ld ing pens. The time involved from the start of colI ection unt il the
 
fish were. put in the pens was about one hour for both capture methods. Each
 
batch was transported in a separate 30 gallon plastic container. Water in
 

.the containers was periodically aerated or exchanged with a bucket. When 
two. batches o£grayling were collected on one trip, the first 2S fish 
captured constituted the first batch and the next 25 fish the second batch. 
Upon returning to the study camp, the fish were immediately put into the 
pens. No effort was made to note injuries present at the onset of the 
holding period. The holding pens were covered with netting to keep the 
grayling from jumping out or birds from attacking them. An attendant was 
at the holding site during all experiments. 

Seine capture was considered the least abusive capture method available, thus
 
providing a base or control against which to compare groups·captured by
 
electrofishing•. Grayling ranged in size froJll 126 to 330 JIll}) (JIlean 216 mm)
 
and no attempt was made to segregate batches by size.
 

At completion of the holding experiment all fish were eXaJllined externally for 
indications of injury or impaired swimming ability. Fish were judged healthy, 
injured, near death, or dead. Fish falling in the injured category could 
swim to some· degree but showed such injuries as: lacerations, 'blood in the 
eye. necrotic skin or bent spine. The near death category included only 
those fish judged certain to die; Their sole vital sign was llsually gill 
movement. Autopsy facilities were not adequate at the field site to accurately 
detennine cause of death. 
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· Table 15 summarizes the results of the three short tem holding experiments. 
In general thE:' number of grayling dead or near death was about the same (8%) 
for all voltages used, however, the number of injuries increased with voltage 
from 11% at 150 volts to 28% at 250 volts. The 53 grayling captured by 
seining showed one death (4.8%) attributed to the capture technique. Two 
others died when the chain used to weight the holding pen was placed on them. 
One seined fish had many scales nUssing and one had a cut on the head for 
an injury rate of 3.8%. 

The most common injury type was necrotic skin. Necrotic skin appeared as 
pale, swollen patches, devoid of slime with the scales protruding nearly 
vertically from the body. The injuries ranged in size from small centimeter 
square patches to the entire caudal peduncle. The injury was most common in 
the posterior region of the body. This type of injury was not fatal to any 
fish during the time of the experiment but two with the entire caudal peduncle 
affected could not swim and were judged neaf death. 

The short term experiments reported on here constitute only an initial
 
inquiry to determine if a problem exists. It is apparent that there is
 
a problem and that further study should be undertaken. The experiments
 
reported here should be repeated and further experimehtation done to reduce
 
the injury and mortality rate of shocker captured fish.
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Table 14. Treatments Used on Arctic Grayiing From the Chena River to Test Their Effects 
on Growth and Survival After One Year of Holding in a Small Lake, 1974. 

Date of Treatment 
ell ~ Location -Qj--------o------------­
l-t lH f N· l-t"'Cl N ClJ <Ll.L::il1 
::: -0 (/l 0 . o. ::: 0 N P, Q) ..... ~...... 

Effect Being Tested t. § § Capture* Treated ~:5 ~ c .~ ~ ~ ~. ~ tlI) ~'. Tag Series 
ell l-t ell ClJ U) 'M .-i U ttl ClJ a:I td: >, 

_~_. U_·ci-~ __~_.__._.:_______ _---.1J~~~_r-t.-,--t.J_ tI)_y:l__..,.:I__~_ ._r--_~ 

Shocker & Tag May 20 Sec 8 17 ·Seine X x x X Juv** Tag 8100-B116 

Shocker &MS-222 May 20 Sec 8 27 Seine x x x Int Anch*** 3035-3061 

Shocker, MS-222, Fin May 20 Sec 8 IS Seine Juv Tag B084-8099 
Clip, Scale, Length, 
Tag 

Control May 21 Sec 8 20 Seine 
N 
"-..! 

Standard**** May 21 Sec 8 34 Shocker X X X x Int Anch 3001-3034 

Standard May 22 Sec 8 30 Shocker X x x x Int Anch 3069-3098 

Fin Clip May 22 Sec 8 30 Shocker X X X Int Anch 3099-3121 
3146-3153 

MS-222 May 22 Sec 8 17 Shocker X X X Int Anch 3122-3138 

Int Anchor Tag May 22 Sec 8 23 Shocker X x x X .Juv Tag B117-8139 

Shocker &MS-222 May 23 Sec 8 14 Seine x X X Int Anch 3062-3068 
3139~3145 

Standard May 23 Sec 8 22 Shocker X x X X Int Anch 3154-3175 



Table 14. (cant.) Treatments Used on Arctic Grayling From the Chena River to Test Their Effects 
on Growth and Survival After One Year of Holding in a Small Lake, 1974. 

Date of	 Treatment,.. 
CI> Cll Location	 ell 't:l 
!-< .lH	 !-<'t:l N Cll Q) ...t::Q) 
;:;l 't:l 1Il of No. :=; 0 N Q., ell_ ,joj .-..t 

,joj ~ ~ ,joj..c:: N Q., .-..tQ., blip., <l.l
Effect Being Tested p-tcoco Capture* Treated P-t,joj I ~ ....	 Tag Series 

C\j !-<	 C\j .Q) U') .... ...-+ ~~ § ~ ~~ 
U E'-<	 U:':E: :<: tLoU U') V) ....ttl) E-<E-

IntAnchor Tag May 23 Sec 8 19 Shocker '; X X X X Juv Tag	 8140-8143 
B145-B151 
B153-B160 

Fin Clip	 May 23 Sec 8 20 Shocker X X X Int Anch 3176-3195 

Shocker, Fin Clip, May 31 North Fork 11 Weir X X X Juv Tag B161-B168 
Tag B182·B184 

D:l	 
Shocker, Fin Clip. May 31 North Fork 17 Sport X X X Juv Tag B169-B181 
Tag Gear B185-B188 

N 

Shocker, Fin Clip, June 5 North Fork 14 Sport X X X Juv Tag B189-B202 
Tag Gear 

Shocker,	 Fin Clip, June 7 Sec 2 100 Seine X X X Juv Tag B203-B3,02
Tag 

Fin Clip, Tag June 10 Sec 2 100 Shocker X X X Juv Tag B303-B349 
B351-8539 

5 Dead 

*Location of Capture - See table 1
 
**Juv Tag - Flay Juvenile Tag
 

***Int Anch - Flay Internal Anchor Tag
 
****Standard - Treatment normally given grayling during a tagging study.
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Table IS.	 Results of Three Short term Holding Experiments to Test the 
Effects of Various Levels of A-C Electro Shock on Arctic Grayling. 

___c	 _ 

oc 

Experiment,	 1 

J.	 Onie hundred grayling captured at 150 volts and 2 to 3 amps held 65 hours 
in water temperatures between 14"C and 14.7S °Cand dissolved oxygen of 
14 ppm 

c 

Near 
Escaped Healthy Dead Death clnjured 

6	 75 3 2 13 

Experimentc2 

Seventy-six grayling held 62 hours in water temperatures between l4.8°C 
and lS.SoC and dissolved oxygen of 11 ppm. 

Number of Near 
Pen No. GrayUng Treatment * Healthy Dead Death Injured 

1 2S 175V, 4A 19 2 4 

2 2S 200V, SA 19 2 4 

3 2S Seine 2S 1 

Experiment	 3 

Seventy-eight grayling held 43 hours in water temperatures between l3.8°C 
and 14.1°C and dissolved oxygen of 11 ppm. 

Number of Near 
Pen No. Grayling Treatment* Healthy Dead Death Injured 

1 25 225V, 4.3A 16 1 1 7 

2 25 2SQV J 3A 16 2 7 

3 28 Seine 24 3** 

*V-Volts; A-amperes 
**Two accidental deaths not related to capture method. 
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R - I - B Early Life History of Arctic Grayling. 

OBJECTIVES 

1.	 Determine growth and scale development of young-of-the-year
 
grayling in the Chena River.
 

.. 
FINDINGS 

ColI ec:tions of young-of-the-year Arctic grayling were made on .July 15 and 
Septemher 25, 1975 at various sites along the Chena River in an effort to 
relate growth with location in the river. Though the samples were hot 
evenly spaced Over the length of the river and the lower river was not well 
represented, the pattern of development clearly shows the mean size to 
decline as one moves upstream (Figure 3). The decline is not a straight 
line, probably as a result of differences in rearing conditions in the 
particular site from which the sample was taken. 

The September sample from 186 kID averaged 52 rom fork length and ranged from 
43 to 68 mm. With scales beginning formation at 35 rom (Tack. 1971) all 
grayling sampled would have begun scale development in their first year 
of life. However, young-of-the-year grayling are known to rear further up 
the Chena River than 186 km and some of these may not begin scale formation 
in the first year. 

The rapid growth of young-of-the-year grayling represented by the 17 km 
sample in September may be a local. phenomenon resulting from the enriched 
aquatic habitat adjacent to the city of Fairbanks. 
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R - I - C	 The Winter Ecology of the Arctic Grayling in the Tanana River 
Drainage with Special Emphasis on he Chena River System. 

OBJECTIVES 

1.	 To develop methods of sampling grayling during the winter
 
months.
 

2.	 Determine overwintering areas and conditions extant in
 
overwintering areas.
 

FINDINGS 

The effort to determine the winter distribution of Arctic grayling in the 
Chena River was expanded to cover about 160 kID (100 miles) of the river. In 
previous years effort was concentrated in the lower 30 miles of the Chena 
River. 

Monofilament gill nets 7.6 m long, 1.8 ill deep with 5.1 cm and 6.3 cm stretch 
m~sh were set under the ice at several sites from the Chena River mouth to 
river km 157. The sites were chosen more on the basis of accessibility than 
to achieve an even distribution. The nets were checked about twice a week 
except during January when checks were a week to 10 days apart. 

The catch record (Table 16) shows the marked difference in species composition 
between the Chena River mouth and all other sites. 

Suckers and humpback whitefish were abundant at the mouth during spring and 
winter. A few sheefish were taken at the mouth during April and one in 
November. Burbot were also taken regularly at the mouth but not in large 
numbers. Gravid female burbot were also taken in small numbers at river 
km 147 and 157 during the winter. All sites above the mouth yielded predomi­
nantly round whitefish and grayling. 

Only two grayling were caught at the mouth during the spring of 1974 and 
only two more were caught during the winter netting. This strongly indicates 
that no run of any significance occurs between the Tanana and Chena rivers. 
The presence of grayling at all other sites up the Chena River throughout 
the winter	 is further evidence that Chena River grayling remain in the 
Chena. River throughout the year. 

The pattern of ~rayling distribution (Table 17) during the winter definitely 
involves the entire main Chena River from mouth to the North and East forks 
at km 159. The largest catches of graylin~ were made at Nordale Bridge 
(km 42) in	 March, possibly indicating a greater concentration of grayling 
in the lower reaches of the Chena River by Marco. The data, however, were 
too sketchy to draw any conclusions concerning quantitative distribution 
of grayling throughout the winter. The catcnes were also too small and 
sporatic to yield any data on direction or timing of movement. 
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Table 16. Catch Record of All Fish Species Captured in the Chena River 
by Gill Net During thE:' Spring of 1974 and the Winter of 1974-1975. 

~_.,-. . - .".-._-- _._---- ..-------------
Net Fish C~~~~cl*_~

G-R-Month Location Il:lY~ RWF HWF S 88 NP SF 
mi km 

_...~---------	 ----
Apr. 1974	 mouth 0 60 1 19 67 313 18 S 5 

26 42 11 1 0 10 20 8 1 0 

May, 1974	 mouth 0 8 1 a 2 2S 2 4 0 

Nov, 1974	 mouth 0 8 0 1 5 16 0 0 1 
26 42 7 0 1 Q .3 1 2 0 

Dec, 1974	 mouth 0 28 0 10 52 23 8 0 2 
80 128 27 4 2 0 0 0 0 0 
98 IS7 22 4 16 0 0 2 0 0 

.Jan, 1975	 98 157 28 15 2S 0 0 2 0 0 

Feb, 1975	 mouth 0 46 2 1 28 6 IS 0 0 
92 147 4S 22 115 0 0 1 0 0 
98 157 21 2 11 0 0 2 0 0 

Mal', 1975 mouth 0 31 0 0 18 38 4 0 0 
26 42 18 79 71 3 0 1 0 0 
80 128 10 a I 0 a 0 0 0 
92 147 4 1 1 0 0 0 0 0 
98 157 27 11 14 0 0 2 0 0 

Totals	 401 143 288 185 444 66 12 8 

*Distances are from the river mouth. 
**GR - Grayling 

RWF -Round Whitefish 
HWF - Humpback Whitefish 
S - Sucker 
BB - Burbot 
NP - Northern pikE' 
SF - Shl"cfish 
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Table 17.	 Catch Record of A.rcti Grayling cap red Under th Chena River 
Ice with 1.8 m x 7.6 m, 5.1 em nd 6 3 em ~tretch gill nets, 
1914-1975. 

Net Site LOCHtio _ovember December January February March 
Name M'i km NO- GR* It NO GR ND GR ND GR NO GR 

Chena R. 0 0 8 0 28 0 46 2 31 0 
Mouth 

Nardal e 26 42 7 0 18 79 
Br idge 

28 Mi 80 128 27 4 10 0 
C.H.S.R.* 

40 Mi 92 147	 45 22 4 1 
C.H.S.R. 

43 Mi 98 157	 22 4 28 15 21 2 27 11 
C.H.S.R. 

*C.H.S.R. - Chena Hot Springs Road 
**ND - Net days 

** *GR - Arct ic grayling 
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