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Objectives

Yellowstone National Park initiated a grayling restoration program in
1971, to reestablish grayling in small headwater systems of the Missouri
River in YNP. Comparative genetic analysis of arctic and Montana
grayling was initiated to identify pure populations of Montana grayling
as a source of eggs or fry. The initial stocking attempt utilizing
grayling derived from a lacustrine population (Grebe Lake in YNP) was
unsuccessful because the grayling failed to hold stream position and
drifted downstream into the Missouri River. A second stocking attempt
with fish from the Bighole River in Montana was apparently successful.
A comparative genetic analysis of lacustrine and adfluvial populations
was started in 1977. e

Previous genetic studies (Lynch and Vyse 1979) have shown that a genetic
difference exists between the two arctic grayling and the two Montana
grayling populations sampled, while no genetic differences were found
in the genetic screening of thirty presumptive loci in a comparison of
Grebe Lake, YNP and Bighole River populations (Progress Report. Vyse
1978) .

In 1978-79 we proposed to extend our genetic comparisons to other
arctic grayling populations and to analyze additional presumptive loci
in our comparisons of Bighole River and locustrine grayling from Grebe
Lake, YNP. In addition, Dr, W. R. Gould agreed to compare some meristic
characters in these and other populations.

Methods
Grayling populations were sampled by electrofishing or angling (Table 1).
Tissue samples were taken immediately and frozen on dry ice. Blood

samples were kept on ice until cells and serum could be separated by

centrifugation and then stored at -50 C. Yukon territory and Mackenzie
River samples have been kindly provided by Dr. J. Clayton, Freshwater

*Dr. Gould's report on meristic characters follows the genetic report.
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Institute, Winnipeg, Manitoba, Canada. We have not had an opportunity
to analyze any of these arctic grayling samples. Samples were ground

in an equivalent volume_gf 0.01 M Tris-HC1 buffer pH 6.8 containing
0.001 M EDTA and 5 x 10 M NADP. Starch gel electrophoresis was per-
formed as described by Lynch and Vyse (1979) (adapted from Allendorf

et al, 1974, 1977; Selander et al. 1971, and Harris and Hopkinson 1976) .

The initial electrophoretic screening of all enzymes was done utilizing
only two buffer systems, 1. Electrode: 0.30 M borate pH, 8.2. Gel: 0.076
M tris ~ 0.005 M citric acid. pH 8.7. : Potential: 250"V for 3 hr. or 2.
Electrode: 0,04 M citrie acid, pH 6.1. Gel: 0.002:M citric acid, pH
6.1. Both buffers are pH adjusted with N-(3-Aminopropyl)-morpholine.
Potential 200 volts for 3 hr,

The enzymes surveyed electrophoretically and abbreviations used are as
follows: Glucose-6-phosphate dehydrogenase - G6PD (1.1.1.49); Hexose-
6-phosphate dehydrogenase - H6PD (1.1.1.47); Phosphoglucomutase - PGM
(2.7.5.1); Xanthine dehydrogenase - XDH (1.1.1.25); lIsocitrate
dehydrogenase - IDH (1.1.1.42); Malate dehydrogenase - MDH (1.1.1.37);
Malic enzyme - ME (1.1.1.40); Glutamate oxaloacetate transaminase - GOT
(2.6.1.1): Superoxide dismutase - SOD (1.15.1.1); Sorbitol dehydrogenase -
SDH (1.1.1.14); Esterase - Est (3,1,1.1); Lactate dehydrogenase - LDH
(1.1.1.27); Phosphoglucoisomerase - PGl (5.3.1.9); Adenylate kinase - Ak
(2,7.4.3); Hexosekinase - Hk (2.7.1.1);Glucuronidase - GUS.

Results

The products of thirty-three loci from three populations of Thymallus
arcticus have undergone preliminary electrophoretic screening (Table 2).
In this initial screening no differences have been found between the
Bighole River and Grebe Lake grayling. This result is similar to that
of last year, but with new enzyme systems and a larger sample, differ-
ences may be found. Three new enzyme systems (Gus, Ak and HK) have been
added to the screening program, and more additions are planned. The
sample size collected is larger than last year but all of the samples
have not been included.

The Red Rock lakes population is a native population never subjected

to transplanting. The samples were collected with the Montana Fish and
Game in conjunction with egg collections. The G6PD isozyme from that
population appears to be different from G6PD in Grebe Lake or Bighole
River populations. This difference will have to be verified with
additional buffers and a greater sample size. This appears to be the
only difference to date.

Conclusions

From the preliminary results, we conclude that there may be a difference
between Grebe Lake and Red Rock lakes populations. There is no evidence
for any difference between Grebe Lake and the Bighole River populations.
Analysis of other populations and increased sample sizes of these popu-
lations is required before any genetic comparisons can be made between
lacustrine and adfluvial populations.
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Table 1. Grayling population sampling, 1978,

Dégéb Suufce # Fish
May 23 Red Rock lake Inlet, S. W, Montana 20
May 26 Mussigbrod Reservolr, Bighole River drainage,

Montana 8
June 22 Grebe Lake and hatchery creek inlet (YNP) 25
July 10 Deer Lake, Spanish Peaks, Montana | 10
July 16 Emerald Lake, Gallatin Range, Montana 10
Aug. 9 Fuse Lake, Sapphire Mountains, Montana

(Arctiec grayling) 19

Aug. 16-24 Lemarche Creek, Bighole River drainage,
Mentana 5

Aug. 24 Bighole River near Wisdom, Montana 35
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Table 2. Number of Individuals Sampled.

Loci Grebe Lake (YNP) Bighole River Red Rock
LDH=1=5 12 12
MDHs-1¢&2 12 12
MDHm 12 ji2
G6PDH-182 12 12
PGM 1-3 11 12

Est 12 12
SoD 12 12
MEm 12 12

MEs-1&2 12 12

H6PD 12 |2 12
SDH 12 25 12
XDH 12 Ji2

RBGI=1=5 IiZ 25 12
| DH 12 12
GOll= 162 12 12
GUS 25

Ak 12 12

Hk 12 12
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