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The Yontane grayling, like all other species of the Thymallidae,
breeds in the spring of the year, Nilner (1874) rives April & the time
of spawning for the Michigan species, while Vhiteker (1886) includes
¥arch end April ("end perhaps even earlier"), Norris (1883) considered
it to be & late spring spawner, referring to April and early May as the
breeding period. According to von Siebold (1863) the Furopean grayling
berins to spawn in March and may continue into April,

The sctual period of spawning for the lontena graylirz has been found
to vary greatly between different years and between different localities
in the same year. ‘hile the controlling factors initiating grayling
breeding cctivity heve not been carefully studied, it is safe to say that
the temperature of the water has great influence. In 1936 the firet graye
liny came into the U. S. Buresu of Fisheries traps Merch 15 (Lower Odell
(reek, Madison River). The peak of the run was attained April 16 and the

last individual observed appeared April 24, This same year a few spawners
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were taken in the Meadow Creek traps (a2 few miles down stream from the
Odell Creek stat;on) between May 1 and May 15, The spewning period seems
to be much more concentrated in the artificially stocked lakes of the
regions TFxperience has shown that grayling often run in advance of the
rainbow and cutthroat trout and that the males frequently appear in advance
of the females, At Grebe Lake, Yellowstone Nationel Park, the run usually
begins the day after the ice goes off., During the five years previous
to 1937 this period occurred at Grebe Lake between May 15 and June 20;
at Rogers Lake, Flathead County, Montara, between May 1 and June l; end
at Georgetown Leke, Granite County, Kontana, between May 10 and June 5,
In these lakes the greyling run is much more concemtrated than the trout
run, usually lasting not over a week and often being confined to two or
three days,

Henshall (1907) reports that the Hontena graylirg will travel long
distances to find suitable spawning grounds. This is in conteast to
published records for the Michigen specises, which according to Norris
(1883) does not migrate as do the trout. Bissel (1893) says of the Michigan
greyling, "..e..0 they use the channel of the mein stream not seeking the
brooklets and shoals as trout usually do.,® Von Siebold (1893) observed
that the European grayling did not migrete during the breeding period,
Certain reporte describe this species &s rumning with the trout in English
streams, There is no doubt but what the Montana grayling migrate during
the spewning period., Those in lakes move out into whatever streams are
available and those in streams go varyins distances depending upon the
stream in question. Henshall (1907) had no evidence in support of his
contention, however, that the grayling he observed to use Red Rock Creek
for spawnirng grounds ceame from the Jefferson River many miles below.

Yore than likely most of these fish came from Reaverhead River and the

Red Rock Lekes in the vicinity of Red Rock creek.
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7o one has recorded evidence to show that either the Kichigan or
Montane grayling build nests. Heckel and Kner (1858), in describing the
nest building process of the Furopean grayling, state that the nest is
dur by means of the tail and that after the ezgs arePaid and fertilized
the fish then cover the nest with small stones,

Dre. I. Ee Treece (quotation from Laird - 1928) describes the breed-
ing, habits of the lMontana species as follows: "Greyling are not particular
where the:. spaw:, that is they will spewn om a gravel bed or out in the
weeds elong shore where there is gravel. They pair off to spawn and I
never saw any other fish spawn just as they do; the male and the female
will get just as close together as you could place your two fingers and
then both spawn at the same time. I do not believe they meke any effort
to cover the eggs with gravel as do trout; in fect I believe the most of
the eggs hatch without any cover."

On June 6, 1936, through the courtesy and help of Mr. A. G. Stubbelfield,
Superintendent of the Anaconda, Montana State Fish Hatchery, the writer
had an opportunity to observe the spewning process of grayling congregated
in the inlet creek to Agnes Lake, Reaverhead County, Montana. This small
stream (flow about 1% cubic second feet) enters the lake from the west end
and has its source in the not far distant snowbanks, Due to the presence
of e newly built beaver dam, only about 100 yards of the streem adjacent
to the lake was available for spewning. The water was brownish in color
and its te perature on the above date was 10°C, which is rather werm
considering elevation and the type of stream. BRoth the color and temperature
of the water were no doubtt influenced by the scries of beaver ponds ime
mediately upstream, The bottom of the creek was carposed of sand and fine

gravel et a ratio of about 3:l.



wda

At the time we approached the stream there were between 100 and 200
fish in the available section. These were mostly congregated so that
several pairs were together, with =z scattering of odd males, the latter
moving slowly at random in the stream, One of the larger pgroups was
composed of 13 males and 8 females, The ratio of the males to females
for the entire section was about 3:2., Nost of the fish were concentrated
directly downstream from riffles, although several palrs were in the
gwiftest water of the riffles. We were surprised at the lack of fear
exhibited by the fish. After our first epproach they seemed to completely
ignore our presence, even though we moved slowly about. This is quite in
contrast to the reactions of trout under similar circumstences. Because
of this fortunate condition, it was possible to stand in the stream ime
medistely adjacent to the fish (a distance of 2-3 feet) and make the fol-
lowing observations.

There was no indication that these grayling had built or were attempt-
ing to build nesta., All of them seemed to move around et random, changing
positions frequently, In one instance & mele came abreast of a female so
that their bodles were 25 inches epaert, They were situated in a swift
riffle where the water was very clear and 8«10 inches deeps The bottom
consisted of coarse sand end was perfectly smooth, .fter the fish had re-
mained in the above position for two or three minutes, the male moved
neerer to the female until his body touched hers for a good share of their
length, As he did this the huge dorsal fin was extended and arched so that
it folded over her back. She then moved awey quickly in & upstresm
direction, soon to be followed by the male, whereupon the original position
of the pair wes egain established. This whole activity was repeated three
different times, with but one interruption by another male which moved in

directly behind the spewning pair. After several sideward rmotions of the
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tody, the spawnins mele chased the intruder away but not with as much
pugnacity as is usuelly exhibited by trout. The fourth time the spawming
male moved toward the female she did not move as previously described,
but seemed to crowd nearer to him so that their bodies were in direct
contact from the head to the vent and at the seme time the dorsal fin of
the male was completely and tautly curved over her back, The fish at
this moment were perallel with the current end as near abreast as one could
have placed them,

Immediately upon contact, their bodies seemed to stiffen and then
vibrate-~-the motion increasing in intemsity to a climax which was reached
in 10-12 %econds. DLuring the last part of this activity the tails of both
fish approached the bottom so that their bodies were at an acute angle
with it., As a result of this position and the vibretion of their caudal
fins, the sand beneath was greastly agitated and s tirred momentarily into
the lower layer of water, making a shallow (3=-4 inch) depression and
decreasing the visibility so that it was improssible to ses eggs or milt
that might heve been extruded, A screen was placed directly behind the
fish in an attempt to recover any eggs which might float downstream with
the current, YNone appeared, however, and as the palir moved apart, sand
was scooped up from both sides and ths bottom of the depression which was
fast f£illing with sand from upstream, About 20 soft, newly laid eggs
were found, no more in the pit of the depression than on either side, It
was Quite apparent that the very adhesive nature of the eggs had enabled
them to become completely covered with the agitated sand grains and by
means of this added weight be carried into the depression below, there to
be at least partially covered and protected. The adhesiveness of the
eggs may represent an adaptation to spawning in a current over sand or

fine gravel without a previously prepared nest,
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¥any water-hardened egzse, most of them of odd shape as coxpared to
the round eggs kept under artificial conditions, were found in the sand
over the spawning areas of this streams, The oldest embryos from these
epg8 had reached a stage similar to the 9-day old individuals kept under
hatchery conditions at a water terperature of 50°F. ‘le secured no ine
formetion regarding the further development of eggs deposited here,

Three other pairs of grayling were observed to spswn in this same
stream, and in one case a femmle repeated the spawning sct twice in 456
minutes, with two different males, It is probable that the egg laying
intervael for irndividual fish lests sbout 2«4 days,

The spawning procedure itself should not have been greatly altered
by the semi~artificial conditions afforded at Agnes Leke, but there was
no opportunity here to test the sslection which mght have been sxhibited
by these fish as regard to the type of stream and kind of stream bottom.
The question still remains unanswered as to what constitutes a natural
spawning ground for this species, An attempt was made to locate the
spawning grounds of the Madison River grayling, but without success,

There has been considerable discussion among fish culturists as to
the number of eggs produced by an individual female graylings. Whitaker
(1886) describes one Michigan grayling as producing 3,555 eggse This
female weighed only 9 ounces efter the eggs were removed. In a discussion
of Mr. Whitsker's paper, a Mr, Clark describes having taken 25,000 eggs
from 6 or 8 females also that he took 5,200 egps from ome fish that weighed
1% pounds,

According to reports, the Konteana grayling trapped at Grebe Lake in
1935 averared 1650 eggs per female. One 3/4 pound specimen taken from this
lake in 1936 hed 5,563 eggs by actual count. Two other 1/3 pound (2 y-ar

0ld) fish taken at the seme time contained 1,248 and 416 eggs respectively,



-

Two grayling teker from the traps at Rogers Lake in 1935 contained 9,059
and 4,904 eggs respectively. Counts made on 9 femzles from the same
place in 1937 (total lengths rangzed from 12 3/4 - 14 1/2 inches; average
weigkt 15 ounces) showed & maximum of 7,068 and an average of 5,828 eggs
per fish, Three large females from Coergetown L-ke (average weight 2 pounds)
contained 12,946, 12,642 and 8,135 ezge respectively. In comparison with
trout, grayling meles produce very small quentities of milt. It is oftem
difficult in eartificiel spawning operations to secure enough sperm to
fertilize the eggse

The interim between fertilization and hatching has been found to vary
between 11 and 22 days depending upon the water te:perature and certain
cther factors nd understood, ‘ihen the water terperature is 50°F., the
average tire is about 16 days with a varietion of seven days,

The hatching process is ordinarily of short durastion, lasting only
8 day or so. For many years fish culturists expected about a 407 mortal-
ity in grayling eggs during the period before hatching. According to
Mr., Fred J. Foster of the U, S. Bureau of Fisheries, the mortai ty of
the grayling hatched at Grebe Leke has not exceeded 105, in the past few
years,

greylinz fry,although considerably smeller than trout fry, grow mmch
faster than the latter for the first jear or so of life. Norris (1883)
givesthe ape and length of the Nichigar grayling as follows: first year
6 inches; 2nd year 10-12 inches; 3rd year 13-1f inchesj 4th year 16«17 inches.
Hatchery reered Yomtana grayling reached one ineh in length at the end of
the second rionth; Zé»inches at the ernd of five months; and 7 inches at the
end of a yesar,

A considerable number of the Montana grayling spewn at the end of
their seccrd year, The majority of spawners taken at Crebe and Rogers

Lakes were in the three and four year classes as determined by scale

studies,
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