T

RESULTS OF FISH PLASTING AND A STOCKIES

PLAH POR GLACIER HATICNAL PARK

(i oma v
N

Iy
1bepe o o ¢

By
Aneil D, Hellovay

Mol 8¢
LIBRARY OF -
I A

SLACIER NATIONAL PARK

WEST GLACIER, MONTANA

Date Ree'd.. 329 )94
597

183




UNTTED STATES
DEPARTHENT OF THE INTERIOR
BATIONAL PARK SERVICE
CHICAGO 5h, ILL.

: Hareh 10, 1945
HEMORANDUM for the Regional Diyector, Regionm Two.

Attached 2re two approved ocopies of "Results of Fish Planting
and & Stocking Plan for Glaecier Hational Perk®. In accordance with
the suggestion submitted in your memorandum of March 6, 4r. Garrisen's
exceptions, comments, and reccumendations are dbeing made a part of
each report.

Blologist

In duplicate
Enclosure 2535858




PN
- "\

UNITED STATES
DEPARTHEST OF THE INTERION
HATIOWAL PARK SERVICE
GLACIER BATIONAL PARK
BELTON, MONTANA

Office of the Superintendent . Hareh 1, 1545

HMEMORAHDUM for the Regional Director, Heglon Two.

Beferance is made %o your memorapdus of Pebruayry 22 with attached
copy of tha Dirsetor's memorandum of January 26, and to Blologist
Holloway's report on the "Result of Fish Plenting and & Stocking Plan
for Glacier Natiomal Park"; also to a copy of your memorandum of
February 24 with Blologist Cahalane's memorandum of February 20
relating to the proposed stocking plan for waters in Glascier Hational
Park, '

We are forwarding the four coples with our signature of approval
and make the following axceptions, commpents, and recommsndations.

l. Ve are in agrsement with the Director's long range, three
point figheries program deseribing the plana of this Service for measure-
ment and use of aquatie resources in the natiocnal parks as deseribed in

his memorandum of Jamuary 26, 1945,

2., We are in accord with Mr. Hollovay's recommendation that
additionsl aquatie research of the waters of Glacier Hationsl Fark
should be provided to formulate a sound fish cultural program for
Qlacier,

3. Ve recommend that no fish be planted im Cut Bank Cresk below
the chalets. Due to the character of this creek asd to the behavior
of flood vaters, fish have anot been planted between the chalets and the
park boundary for several years. We ars not in favor of planting legsal
sized Fiah in this stream as recommended by Hr. Holloway.

ke 4Ye are not in accord with the planting of exotics and recommend
that no exoties be planted unless special circumstances warrant.

5. We do not favor the planting of legal sized fish, It is
felt that 1f certain bodies of water will not support growih for fish
under legel size, we should not plant fiah in these waters, The planting
of large size fish in "bathtubs" is not recommended. In other words,
waters stocked should support fisk growth,

€e We are in agreement with the marking of fish and recommend
that when the fish have rezched legal size, some cresl census should be
tsken along streams snd lakes where marked fish have bsen planted.
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7. We concur and follew Mr. Holloway's plsn for planting,

distributing and transporting flah, A fish distribation bnat as

deaerived in Pishery leaflet 56 would ba Paster than the methad of
distribution from eans. However, it would not seem practical here in
thet our lakes are so widely separsted that the transportation of the
boat would be a problem in itself unless we had one for eaech lake.

We thought that perhaps after the war an amphibious craft would be
available upon which we could mount our distribution tank. The
aephibian could be driven from the hatchery inte the lskes and fish
distributed quicker than from a boat.

A. We are in aecord with the closing of certain sgawning streams
to fishing and after further study will recommend specisl regulstions.

9. The gquestien of a change in the opening dste for the regular
fishing aeason has been ralsed. The opening date for the park is Hay
30 while the opening dabte for the Itate is the third Sunday in HMay.

We believs it would be advisable end advaatageous to the park to have
the two opening dates conform. It would mean opening the park fishing
season about 10 days earlier., 4 separais recommendation will be
gubmitted on this,

10. Ashley Lake vs, Yellowstone strain of blackspotted trout. We
Peel that this {35 nurely s techaical msiter best decided by blologists
and fish expertsj however, we wish to guote the following from the 10kk
Annusl Beport of the Glaclier Hational Park Pish Batchery, Crestos,
Hontana, as prepared by Bleadon H, Cock, Superintendent:

“Puring June, a shipment of 100,000 eyed blackspotted
trout eggs of Ashley lake strain were furnished us by the
State Hatehery at Somers, Montana. YNearly half of thisz lot
wvere lost durinz the egg, fry, sad early feeding stages and
our axperience of hemvy gsarly losses en this lot aoincides
with the experience of the 3tate hatcheries handling this
strain during pervious years., However, this lot since
reaching the two inch size has done very well and the year's
end finds the station with 49,050 2-1/2 inch fishb on hand.®

¥e have been informed by loeal flshermen that the Aszhley Lake
blackspotted trout are a nixed strain and that fertilization ig about
$50% while that of the Yellowatone is over 90%, Ve are not familiar
with the migratory habits of either strain. The above statements
ray have gsome rerit and we are submitting them for wvhat they are worth,

As soon as ¥Mr, Hollowvay's report has been approved by the Dirsetor,
we would lilke to have a caopy as ve will be thinking about fizh planting
goon and will need the report for raference.

Lemuel A, Tarrison,
Aeting Buperintendant.

In duplicsate
2.
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REBULTS CF FIZH PLANTIHG ARD A STOCKIHG

PLAN FOR GLACIER HATTORAL PARK

By fneil D. Holloway
Division of Ganeefish and Hatcheries

Fish snd Wildlife Service

Approved Jen. 17 19ks

/s/ Albert ¥, Day
Acting Direetor, Fish and ¥ildlife Service

Approved Feb 2k 1045 19k5

/s/ J. Y. Dmmett

Superintendent, Clacier Haetionoal Park

Aporoved Mareh 10 - 1945 Submitted January 15

/s/ Courad P, Wroth /2/ Ancil D, Hollowey

19ks5

Acting Director, Hatlonal Park Service Biologist
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. IRTRODUCTICH

The field dstr for this report were collected from June 27 to
July 30, 1944, The short time aveilable for the investigation
permitted exeminations of only the wmost acceszible and certain problem
waters. As a very accurate racord of past stocking hed been kept,
and & grest deal of previcus lnvestizations had been made in the Park,
studies of & preliminary, exploratory type were not regquired. In 1932,
a gsurvey party under the direction of Dr, 4. 8. Hazzard, coversd the
waters from Summit Creek northward ¢o SBherburne Lake and elso Lake
HeDonald, In 1934, J, ¥, Kancey and party conducted = survey from
the fennedy Creek Dreinsge to Waterton Lake and from Kintls lLake
to ths Quartz Creek drainage; and Dr. Leonard P, Schultz and perty
examined the waters from the Bear Creek drainage nort to logging
Lake, thuz eompleting the originsl survey. In 1939 Dr. Hazzard
ecompiled all of the data and made a stoecking plan for the Park. This
plan was baged on the best information available at the time, It
ealled for ennual plantings of 1,911,920 fingerlings, 65,000 eggs
and 20,000 fry. Although this elaborate program resulted in the
overstocking of some of the higher lakes, it was apparently successe
ful in building up & satisfactory fish pepulation in nearly all of
the higher lakes and in most of those of the east side, the streams
and St. Hery Leke belng exceptions. On the west side of the Park,
July and August fishing is poor in Lake HeDomald, Hud Lake, and
stresms tributary to the North and Middla Porks of the FPlathead
Biver, and only fair in Kintla and Bowman Lakes, and in the Forth
and Hiddle Porks of the Flathesd River. Other west side vaters
afford satisfacory angling throughout the season. The fishing on the
vest side of the Park is furnished by blsckspotted and Dolly Varden
trouts, and on the aast side by drook and raianbow im the more
accessible vaters, and blackspotted in the higher inscessaibls waters,
Other zpecies that contribute to fishing on the east side are the
Magckiumaw trout in Watsrton, Crossley, Glenns, and 5t, Mary Lakes;
the grayling in Elizabeth Lake; snd the little redfish in Swiftcurrent
and Jogsephine lLakes; the Dolly Vardean in the waters tributary to the
Saskatchewan drainage; and the pickersl in Lake Sherburne,

ACKHOWLEDGENENTS

The large amount of field data collected in the short time
avsilable eould not hava been gathered without the fine eocperation
given by Superintendent D. S. Libbey and other Park Serviee persomnal,
Particular acknovledgement should be made to M, C. Batty, who assisted
in the field vork during most of the survey and A, D. Cannevina, who
furnished plaating records and snsvers to innumerable questions
which helped to form a background necessary to interpret present
conditions. Donald L. Libbey, son of the Superintendent, aszlated
the euthor during the entire field investigation. His stimulating
personality when the golng was toughest, his abllity to atart the
moat atubborn of cutboard metors, ang his intimste knowledye of the
vsters, contributed greatly to the suecess of the field work.




—

PHYSIOORAPHY AND BRUHOPF

Glacier Park embraces the mountains east of the Upper Flathead
Valley, over a strip 32 to 40 miles wide, which includes the Livinge
ston (Clark) and Lewis ranges. These mountains have peaks reaching
altitudes of 8,000 to 10,000 feet., They are separeted at the north
by the Watertnn Valley (4,186 feet). The Tlathead Valley on the
west {5 3,500 feet lu altitude at the Camadian boundsry and 3,100
feat at Belton, HMont, The stresms leaving the Park on the Great
Flains are at an altitude of sbout 5,000 feat,

The sedimentary and nlluvial deposits are conduclve to the ,
storsge of large amounts of rainfall. However, only about 15-20 inches
of precipitation cecursz annuslly, snd most of this ecomes in the form
of snov, & part of which remains as snov and lce in the protacted
apeas at high altitudes throughout most of the summer. Fleoods
caused by raln are rare, 1f indeed they ever occeur. The first
spring thaw occurs in March or April, meliing the snowv at lower
altitudes and on sunny slopes. The resulting high water lskes on
the maturz of a flocd except thet the inereassed height of three to
five feet in the atreams may be proleonged for ssveral days. Usually
in Hsy or early Juns a second freshet cceurs; resalting from
thawine at hizher altitudes. The erosive action of these hisgh waters
sravents bottem fish foods of the streanmse from beeoming abundant,
During the short growing season the streszms gre fod by meliing
glaciers and snow, and by seepage from the alluvial soil and sedi-
mentary rock. The water maintains such a lovw temperature that insect
life cannot become abundant as it dees in warmer watars,

Three major river systems arise in the Park. The entire weast
side of the area iz drained by the Flathesd River, s tributary of the
Columbia, which flows into the Pacifie Ocean. Two Hedielne and
¥ilk Rivers and Cutbenz Creek drainsges in the southeast cormer of
the Park drzin into the Missourl River and themce to the Gulf of
Hexico. 7The remainder of the Park waters Plow inte Osgkatchawan
River and ultimately ioto Hudson Bay., Schultz (1941) states that of
the 23 species of fish listed only three endemic species oceur in all
three stream systems, but that there are wmany aimilerities betwveen
the fishes cf the three dralnages,

THE BLACKSPOTTED TROUT PROBLEM IR THE FLATHEAD RIVER DRAINAGE,
INCLUDIEG LAKES BOWHAN, KINTLA, ARD MCDORALD

These vaters provide excellent fishing for about 2 mounth st the
beginning of the meason and for the same length of time in the fzll.
The fishing seacon extends from HMay 30 to October 1S5, The medioere
fishing during July and August-in these waiers, is apparently connected
with the migrations of the Dolly Varden and blackspotted trouts. The
Dolly Vardens begin to reach the Herthk aand South Porks of the Flathead
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River in late August and increase in numbers {n the accessible streams
and lskes of the west side until the fishing seascn eloses, The
blackspotted nigration apparently follows that of the Dolly Varden,
The migration downstream is apparently completed sometime im Junse,
verying with the stresm conditions that are influenced primerily by
temperatures. This migration affects fishing during July and August
in that large fish are acarce and the available supply probably cone |
sigts for the most part of sexually immature fish. %Thiz iz true of
the blackspotted trout to a greater extent than of the Dolly Varden.
The fact that July and August fishing ig satisfactory in the higher
and inacecessible lskes is belleved to be due to the existence of two
diPfarent strains of blackspotted trout in the Park. The native
blackspotted trout which is present at lesst for the most part in

the inaceessible and higher lakes, iz less migratory than the Yellove
stone strain, which has been planted in recent years, particulariy

in Kintle, Bowman, and McDonald Lakes, and the Flathead River draine
aze. The cstehes of blsckspotted trout ln the Horth and Middle

Forkas of the Flathead and thelr tributary streams during July and
August, ars confined to fingerlings sizes, sad the so-called "blue-
baeks". Specimens collected in tributary streams ranged in size

from 90 to 176 mm (4 to 7=-1/2 inches), and in the Hortk Fork from

157 te 255 mm (6-1/% to 10~1/k iaches), and were all one year of

age, or in their second summer (Table 1), These sizes, although

not colleeted in large numbers, are apperently representative of
those available ss some two dozen fishermen told us that they had

not been able to eatch any larger trout except occasionslly iz the
Horth and H¥iddle Porks of thes Flathesd., In Eintla, Bowmen, and
¥eDonald Lakes, approximately 35 percsat of the blackspotted trout
taken were in the so-called "blueback™ stage. This eoler is
aprarently lost when the fish approach zexusl maturity. Examinations
of the females indicsted that the majority of blackspotted trout
mature vhen they are three years of age =lthough some apparently
spawn a year earlier. Migrations from the lskes are spparently closely
connected with sexusl develorment. The tyibtutary stresns of the
dorth and ¥iddle Forks are well populsted with fingerling blackspotted
trout from mstural reproduction. Except in the Horth and Xiddle
Forks of the Flathead River, thesa are not contributinz to the Park
entches during July and August. There is evidence that the stocking
of the Yellowstone strain has contributed to improved filshisng in
Flathesd River and Lake in the summer months and in the Park during
spring and fall,

Because of the tendency of the Yellowstone blackspotted trout
to migrate to the larger waters of the Flathead River drainage during
the summer, it is recommended that 1t is use be discontinued and that
ezgs Ve token from the loecal strain. The State of Hontana hes egg-
ecollecting statiene on nearby ashley Lake, where it is bLelieved eggs
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¢an be obtsined. The blackspotted trout in Askley Lake is a pure
strain of the loeal race. It has been nplanted with success in
stresams and lsker of adjacent Netional Forests which encourages the
belief that it will remain in Park wateras during the summer.

THE DOGLLY VARDER TROUT

This trout 1s classed by moat fishermen 28 undesirable becauses
of the predecions feeding habits and its poor esting guulities,
Its contribution to the fishing om the weat side of the Park, however,
is important because of its large sire and occurrsnee in moderste
nuzbers. Its populatioz is being maintained without the help of
hatchery stock., Thiz trout cecurs in most of the waters in the Park
not blocked ULy barriers exaeept those of the Hissouri River system.

STOCKING RECOMMENDATIORS

The stocking rates recommended follow those proposzed in
"Instructions for conducting stream and lake surveys™ (Pisheries
Circular He. 28, by He S. Davis), except that stream stocking rates
are reduczd 50 percent. This practice has been shown tharough
experisnce to be more zatisfactory. Instead of using the total sure
face area of a lake to calculzmte the planting needs, we have used
the area of the "bench™ and slope down to about 25 feet in depth.
The auwabers suggested are based on the food grade of the ares,
spawning conditions in available streams apd on the "bepeh™, the

fishing intemsity, and the {ish population already present.

Kintla Iake: This lske has about 1k miles of shoreline., The
"beneh" averages about 60 feet in width, giving a stocking ares of
102 acres. The "bench" is rated es mumber 1 in food grade., Spavning
conditions however ave relatively poor. The Tishing iatemsity is
medium. The stocking rate izs 180 three=inch fingerlings per scre, or
16,360 agnually. Turee-inch fingerlings are recommendsd for Kintla
to test their wvalue as compared with that of the Pive~iuch size
recomnended Por Bowmsn lLake. They should be marked,

Bowman Lake: This lake has sbout 15-1/2 miles of shore line
with a "bench” averaging 80 feet in width, which gives = atocking
area of 12k .~i acres., The food grade is rated as 1, spawning as
relatively poor, and fishing of medium intenaity. The stocking rate
is 111.6 five-inch fingerlings per acre, or 13,338 annually. They
should be marked,

Lake McDhonald: This lake has about 22 miles for szhoreline with
a "bench” approximately 100 feet wide, giving ebout 267 scres of
stocking area. Yood eonditicas are rated ss grade 2 aznd spawning
econditions ns relatively poor slthouzh much better then in Kintls and




Bowman., 7The fishing intensity Is heavy. This lake will care for

& very large percentage of the Park fishing if setisfactory flshing
is developed and maintained thus reducing the cost of stoekimg in
other weters. ’

An effert to provide fishing in this leke with advanced fry of
the blackspetted trout hes been unsnccessful, Between 1919, when
the Pirst Glacier Park fish hatehery begen producing, and 19k0,
its last year of operstion, there were 1,821,2kk sdvanced fry
planted. From 1940 to 1943, inclusive, 519,840 Pingerlings 1 to
2 inches in length, and 220,819 fingeriings and adults from 3 to 8
inches 1in length were planted, The reeords do not show the orizin of
these fish, It iz known that egpe were taken loecally from Hove Lake
before 1941, This lake iz populated with a loeal straim of black-
spotted trout. After the new hatchery began operations at Creston,
a fev eggs from the Ashley Lake or loeal strain wvere used. It is
believed that sufficisnt advanced fry of the loeal strain have been
planted to prove thet they are not practical for use in this lske,

¢ larger Fingerlings and yearlings planted are known to be of
Yellowstone origin and, for the most part, probably, kave been lost
to midsumper fishing by migrstion.

Attempts to provide angling with other species alac have been
made. In 1922 and 1923, 332,000 advaaced 4 fry of landlocked salmon
were planted; in the years 1922, 1931, end 1936, 576,660 advanced
fry of steelhead; in 1919, 1920, 1921, and 1923, 340,500 advenced
fry of brook trouty between 1919 and 1929, Th3,150 advanced fry of
rainbow. Very few recoveries from esny of these plants are known.

It is believed that this can be blamed primsrily on the 3mall =zize

of the fish when planted. Duz to the suceess of brook trout in
waters of the Flathead drainsge outaids of the Park snd in the

lakes on the esst side of the Park, it is believed they would be

nost economical to use in providing summer fishinz., As there

are apparently no exotle species present, and ss the planting of
larger sizes of the loeal strain of blackspotted trout has not been
given adequate trianl, these ere recommended for planting during the
next four or five years. If they are not suceessful it would then
seen advigable from the tacholesl standpoint to consider the planting
of legal length blackspotted trout or the introduction ¢f brook trout,.
Stoeking is recommended at the rate of 240 per acre, or 39,729 flve-
inch, fingerling blackspotted trout annually. They should be marked.

Mud Lake: Thiz lake contains about 30 acres with a flat bottom
at 12 to 15 m feet, and is said to have a maximum depth of 26 frot.
Vegetation {5 sbundant. I was informed that the fish were spparently
smothered out several viaters ago by prolonged hesvy sanows., However,
since no spawning areas are available, the slmost total laek of
geme fish may be due to lack of annual stocking. As the lake is
very accessible and rich in fish foods, it iz believed well worth
planting. The food grade is 1, spawing facilities none, and fishing




expscted to be heavy, Planting should be at the rate of 240 acrs,
or T,200 three-inch, native blackspotted fingerlings amnually. They
should be marked. '

Camas Creek: Oinee this stream ie asccessible by truck at verious
points in its lower nine miles, it vas selected as a test streanm to
determine the valne of planting native blackspotted trout in vest side
streams. In view of the larze numbar of beaver dams, the pressnce of
considerable vegetation, lesa gradient and relstively warmer water,
the foed grade was raised one atep over that in Hazzerd's survey
reports The average width of the stream is 25 feet, pool and food
grade B 2, and the recommended stockimg at the rate of 810 per mile,
or T,290 three-inch, native blackspotted trout annnally for threae
years fer the 9 miles betveen the mouth and Rogers Lake. These
shiould be marked.

Dutch Creek: This 15 2 tributary of Camus Creek., The two~-mile
seetion below the road bridge should be planted. The pool and food
grade iz B 3, and the siream averages 15 feet in width., The recommended
stocking is 375 per mils, or 750 three-inch, blackspotted trout snnully
for taree years., 7They should be marked by c¢lipping the adipose Pin,

WATERS QN THE RAST 3IDE OF THE PARK

Cutbask Creek: A chalet is located on this stream sbout one mile
avove the Park boundary and it is doubtful 4if the cost of planting
wvould be warranted except wheh the chalet is in operstion. About
four miles of the stream vould normally be fished intensively. The
atream averages 20 feet in width and hes a3 poocl and food grade of
B 2. Broock trout are present but 2re not reporducing well., The
wost eccnomicsl way to support the fishing losd inm normal times
would be to plant lezalw-length fish in the spring, Since moat of
the fishing is done after July 1, planting should be sbout one month
in advaacs, or by ihe first of June in order that the fish will have
time to Lecome wild. The recommended stocking is 300 per =zila, or
1,200 Tetoefeinch breck trout anmvally. If more than 500 smglers
fish the stresam annually, sdditiomal fish should be planted at tae
rate of 500 additional Pish for every 100 fisherman days. By
planting legal-length flsh in the spring we can save the winter
less as well as provide gocd fishing for the chalst f visitors.

Middle Two Medleine Lekes The lake provides fair rainbow and
brook trout fishing and is one of the mere popular sngling areas of
the Park. Some stocking iz needed to Increase the population so
that it will more fully utilize the food supply. There are 6.5
miles of shore line with a "beaeh" aversging 70 feet in width,
making 5% acres avallable for stocking. The recommended planting
18 148.8 per acre, or 8, 184 five~-ineh brook trout ansually for
two years, After the war plant at the same rate eannually.




Upper Two edieine Lake: This lake was fished with a fly rod
snd rainbow and brook trout wers caught. Hazzard says that this lake
kas available spavning grounds in the ocutlet stream. The atream was
examined but is only a fev fest in length between the lake 2nd s
waterfall. There is no tributary that fish can use for spewning.
Bome spawning might occur on the "bench™ but this would probsbly be
negligible, For these reazons we recommend light stocking a5 necw
essary to maintein a sizeeble fish population. The lake has 2.5 milles
of shore line with a "bench" 50 feet in width, giving 10.5 ecres for
stocking. The food grade is 1. Fishing intensity is light although
it con be expected to be heavier tham in most of the relatively
inaceessible lakes, The recommended planting is Th.h per acre or
781 five-inch breock trout every other yeesr, or half that amount avery
year, Only ome planting is necessary until after the vare

Bwifteurrent Lake: This lake is cne of the heaviest fished
lakes ¢ zamined and the only one that appearasd to be stocked to
capacity except Ctokoml Lake, vhich ia accessible orly by a five-
mile trail, A great amount of nstural reproduction occurs as is
shown by the presence of large ausbers of trout under six iaches in
length. The crop of ome-tow-twoeineh fingerlinzs was particularly
abundant. 7Two excellent spawvnlng streams enmter the lake. There are
approximately 2.5 miles of shore line with a "beneh” averaging 100
feet In widbth. Vegetation iz abundaat and food conditions sare
exeellent. Amphipods vere found im the stomachs of several fish
exsmined. The brook trout were in better condition then the
rainbov. Ho stocking is recommended. It is helieved that the
natural reproduction is ample to kesp the lake well stocked, This
lake undoubtedly gets fish from downstream wesh during the high
watars at the time of ths spring thaw.

Josephine Lake: Thia lake lies above Swiftcurreat os the Caterasct
Creek drainage, and in sormal times gets a great desl of fishins., The
lake is not stocked to caspacity. Some reproduction was observed.
Spawning conditions doc not appear to be a s good as thery are for
Swifteurreat Creek., Although the lake has a comparatively wide
"venea", very little vegetation oceccurs except in a narrow frionge
on the upper west side. The lzke has about 3.9 miles of shore liae
with the "bench™ averaging 120 feet in width, msking 51 ecres of area
for stocking., The food grade is 1 but the spawning areas are
considered below average. The stocking recommendation is 148,83 per
acra, or 7,500 five-ineh brook trout fingeriings annually for two
years. If normal fishing intensity 1s restored it can be planted
annually. :

Fishercap Leke: This lake lies Jjust sbove SwifScurrent lLeke
on the Swiftcurreant Creek drainage. It is not comsidered by the
fishermen as affording good fishing. However, the all lake eppears
to be the richest in fish foods of any of the waters examined. It
has approximately 20 aeres of ares with a maximum depth of eight
feet., The entire botitom is covered with vegetation. It had the
largest net catch and highest average condition factors of any
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vater in the Park. The poor fishing is probably due tc the lack of
competition for focd. Filshing, therefore, should be improved by
inereasing the number of figh. The food grade is 1, spawvning condi-
tions sre only fair, and the fishing intensity iz heavy. Sizes of
three or five inches may be planted. Due to the amount of vegetatiocn
small fish should survive well. Recommendstions are for 240 per
acre, or 4,800 three-inch (148 per acre or 2,976 five-inch) brook
trout., The lake should be planted for two sucecessive ysars and if
heavy flshing preveils it may be planted annually,

Red Roek Leke: Ho epecimens were taken from thia lake. The
lake is fighed rather intensively during normsl times. Brook snd
rainbov trouts are present. It has about ope mile of shore line
wkth a "bench” averauging 60 feet in width giving a stocking area of
7 acres. The Pood grade is 1 but spawning facilities sre poor,
Stocking recommendations are at the rate of 240 per acre or 1,680
three-inch broock trout every other year (if five-inek hrook trout
are used, 1,042,)

Bullhead Take: HNo specimens were taken from this lake but brook
end rainbow are present, It has approximately 2.5 miles of shore
line with s “bench" averaging 60 feet in width, making a stoe king
area of 18 aeres. The food zrade is 1, spawvning poor, and fishing
neavy. Stoeking with brook trout every other year is recommended.
Use 240 per acre or 4,320 three-inch (2,678 five-ineh) broek trout.

St. Mary Lake: Except for the Mackinav or lake trout whieh

provides falr fishing by trolling in July sad August, this leke is
considered next to lLake HeDonald as providing poor fishing during the
sumner mcenths. The lake has about 21 miles of shore line with a
"bench™ averaging only about LG feet in width., The lake frequently
gets rough from wind actiorn vhieh discourages fishing frem small
boats, In five nights (35 bours) of gzill nettinmg with 600 feet

of nets, only three cutthroats and no rainbows were taken, Yet
betveen 1916 and 1943 inclusive, 2,339,709 cutthreat and 958,750 reinbow
vere planted. These vers advanee fry except 5,500 three to six—inch
eutthrosts planted in 1941 and 19h3. It is believed that cutthroats
have been given adeguate trisl. Angling undoubtedly would be rather
heavy on St. Hary lake during the tourist season if good fishing

and safe boets were availsble. If a species could be introduced

that would provide a large psrt of the cateh frem natural reproduce
tion, the maintensnce of the fizhing would not be too expensive. It
is believed that the brook trout is best u suited for this purpose.
After three years of continuous planting we should be able to get
some indication of what brook trout will do. There ares approximately
101 acres of planting area. Stoeking reecnmendstions are based on &
nunber 1 food grade, poor spavning conditicns (there are five zmall
spawning creeks but thiz is a small amount for the area involved),
snd heavy fishing. Plant 148 per acrs of 15,028 five-inch brook
trout annually for three years; 1/3 in the upper basin and 2/3 below
the "narrows”.
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I% {9 balieved that the Mackinaw fishing can be improved and sz
it cecurs at the helght of the tourist sesson improvement is desmed
desirable. The Rocky mountain and lake wvhitefishes, long-nosed and
white suckers, a lake chub, and perhaps otber species, provide forsge
for the Msekingw trout. The suckers are numberocus. We are, there~
fore, recommending the stocking of 15,000 yeeriings (3 to 5 inckes)
snnually for three years. -

Elizaheth Lake: Thig lake was Pished from the bunk with s
fly rod. Execellent reinbov and greyling flwshiog was evidents Uo
stocking is recozmended because of the light fishinz i{ntensity. I
iz belleved thai sdequate spevwinipg facilitias sre avellabls to
meintain good fishiag in this inacecessible lake.

Crossgley lLake: We secured very little information on this lake
as ve were unable t¢ take speclmens by hand fishing and time gid
not permit the use of pets. A very small amount of brook trout
reproduction was observeds The lake has a reputation of affording
orly poor flshing. Ralnbew azd brook trout provide mest of the
eateh, If it is anticipated that the lske will have considerable
use after the war it should bve stocked. Breok trout ere probably
bast adaptaed to the conditions here. The leke haz sbeout 3 miles of
shore line with a "bench" aversging 50 feet in width, making 17
acres of stockinz erea. The food grade Is 1, spawvning fecilities
poor, and fishing intensity light. Recommendations ars for 120
per scre or 2,0U0 three~inch brook trout fingerlings (or 1,265
five~inch), One planting should de adeguate until further investiw
gations are made, Whether it is desirsble to plant this lake will
depend, probably, on the presence or abaence of a suuser canp,

Glenps Lake: See dlzcussion under Crossley Lake, The lake has
sbout b wiles of shore lina with s "bench" averagingz TO fest in
width, meking a stocking ares of 351 aeres. The food grade iz nuaber
1, spavning conditions poor and fishing intensity light. Brock
trout are recommended at the rate of 120 per scre or 7,080 three
inches i{n length (or 4,38% five inch in lemgth). Het more than one
planting should be done untll further investigation hazx been made,

Ctokomo gﬂoesz Lake: Thiz lake was visited primsrily teo
sgeure a pleture of the conditioms in the higher insccessible lakes.
It is reached over five miles of foot trall from the 3t. Hary compe
ground, The sltitude is 6,500 feet. It was fished with rod and fly.
Of the 27 fish taken, at least 18 showed a combination of rainbow
and bleckspotted characteristics. Only two typical rainbow trout
wers gaught, If the hybrids are nca~fertile and the fish causht
repregentstive of the population, the lake should eventually become
exclusively vopulated with blackspotted trout. Although all the
fish were in a satlafactory condition, the variation of the condi-
tion factors indicated that the populstion had resched the approximate
carrying capecity of the lske. The fish in this lzke have zcemss to
a small outlet stream but provably most of the spavaning occurs ¢ m the
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"wenech", Spavning vss observed on July 21, and examination of
specimens indicated that most of the spawning had alresdy occurred.

If the fishing in Otckomo Lake is typical of that in other inscceszible
lakes, Glacier National Park has some very Tine fishing.

Sherburne leke: Gill nets weres fished only ome night in this
lake, taking five pickerel ranging in length from 24-1/2 to 30-3/b
inches, and three lske whitefish betveen 12 and 14 inches. Ho
stocking is recommended. Results from trout could not be expected
in the presencs of the pickersl. PExeellent fishing for pickerel
occurs hera., Forage fish in the form of whitefish and suckers are
available,

CONDITICH FACTORS

The nse of condition fectore iz a direet and quick method of
determining if a water is overpopulated or if some other Pactor is
advergaly affecting the fish. The econdltion factor is the relation
of welght te length and may be expressed inm the metrie or English
system, and by staundard, total, or to fork of taill messurements,
All weights are expressed in grams, and lengths in millimeters and
total lengths,

with the system used the minimum condition factor thet would
pernit a satisfactory appesrance of cutthroat, ralnbow, and brook
trouts, and for the silver salmon (littls redfish) i{s approximstely
55. For Dolly Vardens the pinimum is about T0.

Uniformly high econdition facetors with good growth ratios indieste
thet the fish population is insufficient to utilize fully the Tood
supply. 7This is true of most of the Glacier Park lekes exsmined,

A great amount of variation from minimum to high econdition
faotors from a given water may mesn that the fish population has
reached a slze where it is fully utilizing the food supply and
cannot be much ineressed as in Otokomo Lake.

Zxcept for Dolly Varden trout condition factorsz were high in all
Parkx wateras. The nmumber of this species taken was smell, As shown
in Table 5 those from Bowman Leke wera in rather poor comdition with
an average condition factor of 66. This was the only water ia
which poor-conditioned Dolly Vardens wers teken. UNearly all these
Pish examined vere parasitized with round wvorms as would be expected,
but there appeared to be no corrslation between the number of parasites
and the condition of the fish. In contrast to the poor condition of
the Dolly Vardens i{n Bowman Lake the cutthroats had a uniformly high
condition fmetor,
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~ DISTRIDUTION WHEN PLANTIHG

Well conducted planting is an important phase of the fishery
prograa. If the planting is not properly dene little may be realized
from the investment., Proper planting requires plsecing of fish in
healthy copdition at polnts where they will he most likely to aveld
predators, to obtain food, and to reach "keeper™ size. Hatchery
trout, when plented a dozen or mere im a place, may not disperse for
geveral hours or days. ¥hen thus grouped together they are easy prey
for predstory fish, birds, etec. ¥Wide distribution of from two to four
fish at a place ip aress vhere large fish are less likely to be present
is important., In lakes sueh distribution csp be attalned by planting
from a boat run as nasr the shore or weed line as pozsible and the
f{ish dropred or poured from the containers on the side next to the
shore or weed line. Deep heoles, dark water, logs, etc., where
large fish may harbor, should be psssed over without planting.

Wide, shallov benches with boulders and shallov weed areas are
excellent placeg for msking plants.

Ia stresma, wide dlstridbution i{s usually more difficult andé mors
expeasive to accomplish than in lekes, backepacking ususlly belng
necessary. where barriers do not interfere with the fish entering
ecortain reachkes of the atream, the fish may de distributed from
voints accessible by truck. Intervening areas may de too lnsccessibile
for planting. However, the fish may distribute themsalves through
these areas in a few weeks or months. In distridution aveid planting
in deep holes, but favor shallow water along shore and beaver ponds .
vhere abuundant food and cover exist.

PRV

TRANSPORTATION HETHODS

The important thing in fish hendling ie to .keep the fizh in prime
condition until they are released, I am comvinced theat much wf the
poor survival sxperienced from trout pleantings is due to inexperience
in handling the fish. It is not emough that they should merely
reach the waters alive., They should be as active when they reach
their destipation as when they are loaded &t the hatchery, Fortumately,
keeping them so is not difficult at Glacier because of the low water
temperature at the hatchery and the wellwequipped tanks availeble for
hauling, When these taks are not loaded heavier than their stated
earrying capacity the fish srrive at their destinstion in excellent
eondition. It is a failing of inexperienced zen to coverload the
econtainers, but men with years of experience in hauling fish and
little or no experience in checking results sometimes mska the samne
mistake. By trying to haul a few extra fish they may defeat their
purpose, Although the truck may arrive et its destination with few
if any dead Tish, the fish may be {n such a coundition that fev survive
after being planted. It takes zome experience to detsct the eharactere
istic behavior in cvar-crovded tanks,
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BOLDIRG FISH AT THE LAKE OR STREAM POR DISTRIBUTION

As noted, it is important to obtain wide distribution and to
get the fish planted at the right pleces, This takes time and
necesglitates the holding of fish from one to several hours while
the distribution work is being done. If the fish are to be held for
less than an hour they can ordinarily be left i{n the tank provided
they ars in good econdition and thera is proper aeration. If they
must be held for longer periods, they should be placed in a live
box until needed. lLive boxes are ordinarily 18 to 30 imches in
width and four to six feet in length. “Three such boxes should
ordinarily take csre of all holding needs in the Park, They
should be made of light sturdy materials for the frame and a
pusber I hardvare cloth Por a covering. If made so that the
smaller will fit inside the next larger, this will facilitate handlinz.
Tops will Ye needed 1f the live boxes are to be left without an
attendant. When the fish of a single truck losd are to be planted in
pore than one body of waler they may be placed im live boxes at the
various points and planted later., This method makes it possible to
keep the fish in good coandition until planted. Pish have been aeld
overnight in such coutainers without apparent harm. This iz not
advizable if it can be avolded. It is doubtful if it could be done
in the Park unlesz an attendant was left with the fish.

FISH DISTRIBUTICE BOAT

In order to diatridbute fish =dequately sround the lake shores a
fish distribution bost is needed, The method of distributing from
cans iz slow becazuse of the lizited number that can be hauled at
one trip and oftenr results in the fish being planted in poor condi-
tion. A boat lerge enough to earry 12 or more cuble feet of water,
two men, and operated by ar outboard motor vould save a great deal
of time and make it possible to plant the fish in healthy condition.

Fishery Leaflst 56, sttached, deseribes a fish distribution
boat for werm water fish, Larger boats using the zame prineiples are
in use. In such boats the Pfish compartment extends from the frozt
of the bhost back about 3/% of its length. A space between the fish
eontalner and the sides of tha boat permits the passage of a man
vhlle removing the fish with a net, G8eats for the motor operator
and one passenger are in the rear of the boat. The funnel shapped
inlet, a2t least two exhauat vents, and tvo or more compartments with
waterflovw venta, as described in the leaflet, should be included as
& necessary part of the boat. The coapartments are needed to Zeep
the fish frewm crowding arouad the saud water inlets, The outlst
gates will not be needed as they will not funection with trout.

GEHERAL POLICIES

As previously stated, time permited an inspection of orly a
limited ausber of waters. 4in effort was made to investizste the




waters that had poor angling and those that normally carry a heavy
fishing load end to obtain a general ides of fishing conditions,

Whenaver ralnbow and cutthroat trouts were found together
hybrids were collected. This iz a phenomenon provalent tarsughout
the range of these species. It was also found that vhera brook and
rainbow trouta inhabit the same lake that the former appeared better
suited to the conditions. This was apparent in the @ifference in
condltion factors and in the amount of natural reproduction found.
It mey prove advisable to discontinue the stocking of rainbows,
fnother faet influencing this suggestion is that if rafnbows are
net ralsed at the hatchery we will sliminate the possibility of
getting them mixed with the cutthroats and aceldentally intreducesd
iato the cutihroat vaters of the Flathead drainage.

The question of s change in the f4{shing seeson has been raissed,
The season nov opens on May 30 snd is closed October 15. May 30 as an
opening date apparently protects the cutthreat during spawning zeason
in all the lover and accessible vaters., As spswning occurs in the
higher waters in July snd August, it follows thst there can be no
satiafactory closing date for all Perk waters. As there is 1little
fishing in the higher lakes the cutthroat setuslly needs no protace
tion there during the spmwaing season. I doubt if the present
opening date can be improved upon. The closing date of Cetacber 15
probably is ai the height of the brook trout spawning season in
the lower accessible lakes on the east zide of the Parke. Bowever,
I am told that there iz little fishing after the middle of Beptember.
It vould appear that the present open dstes are not limiting fish
producticon in the Park. The late date of October 15 may naterially
facilitate plekerel fishing in Lake Sherburne. The linmit of 10 fish
per person per day is adequate and in coaformamnece with crsel limits
elsevihers,

In scme of the higher lakes vhere the avalilable spawning srses
in fzeder streams are limited and the fish spawn during the height
of the tourist season, the cutthrost may concentrste in large numbers.
in small streams areas., WYhere this is known to happea as in Hidden
Lake, it probably would be good mansgement to close the spavning sreas
in the streams tc {ishing. This would mean closing the stream from
its mouth te z point Jjust above the first barrier.

EXPERTMENTAL ARD INVESTIGATIVE WOBK

The preposed marking of all treout planted in the Flathend
Dralopge will permit an evaluation of three~-ineh, as compared to
five=ineh, fingerlings cutthroats for planting in the lakes and
should provide information on migration end reproduction. Likewise,
1t w11l give additional svidence on the success of the native cutinroat
in streams,.




Additional investlgative vork is needed, All the lakes should
be studied to evaluate the relation of carrying capacity to fish
populations, to determine spawning facilities, and to estimate the
need for planting to maintain fishing, The most imnortant problem
at present is to provide zood summer fishing in Loke HeDonald and
St. Mary lake, improve the fishing in Kintls and Bovman L[akes and
determine vhether the streans can be made to provide more summer
fishing. The streams are rather poor in bettom foods, but a large
portion of the food of the adult eutthrost is terrestrial ipsects.
For this resaon and the fact that compsrable stresme on nearby
Hational Forests provide fair to good surmer cutthrost fishing,
it {2 believed thet an incressed smount of summer apgling can
be developed in Glacler Perk streams, It iz thought unwise te
inaugurata an extensive (and sxpensive) stream stocking program
until wve are asgured of its baing successfule. Hence experimental
stocking of native cutthrosts was recommended in Camus and Dutch
Creeks, '




Table 1., Fish Stocking Recommendations for Glacier Wetional Park, *%

3=-inch S~inch 3-ineli  Seinch  T-B inch 3-5 inch
Cutthroast Cutthroat Brook Brogk Arook Mackinaw Remarks

Kintla Lake 18,000(1) . Annually
Bowman Lake wayoooﬁrv Annually
Iake HMeDonald o 4o, 00at3) Annually
Cama® Creek q.wcoﬁrv Annually for three years
Duteh Creek 750(2) . weoow T
Hud Lake 7,200(1) Annually
Cutbank Creek 1,200 Annually. See text.
Josephine Leke T,500 Annuwally. See foot note ®
Fishercap Lake L, 800 " . " woo.
Redrock Lake 1,600 Every other year,
Bullhead Lake 4,000 wo" "
St. Mary Lake 15,000 15,000 Annually for three years
Upper Two Medieine Lake 800 Every other yeay, .See text,
Middle Two Medicine Lake 8,000 Annuslly. Bee foot note *
Crossley Lake 2,000 One year. See taxt,
Glenns Lake 7,000 r " " v

(1) Mark by clipping left pelvie fin.

(2) wark by elipping right pelvic fin.

(3) Mark by elipping adipose fin.

(k) Merk by elipping both pelvie fins.

®* Plant for two years,

If normal Tishing intensity is restored they cen be planted annually, -

¥® If the total number of mature cutthroat are not availesble the Tirst year priority should be

given to Camus and Duteh Creeks Pirst, and Lake MeDonald second.
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TABLE 2.

Black Bnotited Trout Data

Averape Averaye
Hunber Are lsngth Average Condition -
Yater Srecimens Years Mw._s. Helght Pactor Bange of ﬂou&nwmw Pectors
2% 2 2 ; . R-to-333
KIBTLA LAXE 2 20r 3 www wwm m«w Bh MMIHQN :
{Yellowstone strain) 1 3 33 nw:_ @z
1 3orh B18 m.w.w m\ . —
20 123 33T —_ wan BE=toi35
BOWMAH LAKE 1 2or3 32h 326 95 ——
. (Yellowstone sirain) 1 3 hoz - - -
15 "7 28 n "% LTHPRNY- 1
LAKE MC DORALD 7 2or3 waw. m%. Ww ww Mm ww
(Yellowstone strain) 3 3 33 . 533 3
MUD LAKE )
(Yellowetone strain) 1 2 382 | Mw | Mmu ——
HIDDER LAKE 2 k] PR ﬁ,
(Hatiy e) i L wmmr MMBA HHMW ———
0G. [ 44 i aez g
v p 360 52k 104 101 to 108
. (native) 3 3 b e e
§T. HARY LAKE g b2 & “M .w”,u..ﬂ
(Yellowstone strain) 1 3 223 223 97 —
LOGGING LAKE 5 2 umw{ T e
_ (mative) 2 3 kky —— - S
(o) 1 s ems 12 o -
Cutthrost and Reinbow hybrid 2 - < -
Collected by line series 22 3 321 3h2 102 o:ammmna mwcﬁo 18
. (oetive) _ 3 & Lob 550 72 3 to
MIDDLE TWO MBEDICINE CREEX
(Ralsbow Hybrids) 2 3ork 10O 600 89 85 to 93
QUARTZ CREEK .
Hellowstone strain) 28 1 124 28 103 78 to 122 Very uniform
CAMUZ (REEX
{Yellovstone strain) 9 1 137 29 8k 6h to 97
FERN CREEK
Yellowstone strain 15 1 136 23 90 32 to 102
.amwem FORK FLATHEAD RIVER \ 180 ¢8 - 60 to 103
(Y ellowstone strain) 1% 1
O O O
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Blackapotted trout Data

i Table 3,

| Collected in December

|

' WATER Eﬂ%ﬁ LEﬁGTE WEIGH? AGH BRX

: (inches) (grams)

| Leke McDonald 12/15/Lk 1L,k — i nale

" " 12/2/4% 15.4 — i nale

: " = 12/15/8% 1k.4 — h nmale

' " " " 16.2 —— k aale
" " " 17.1 — s male
" " " 17.6 ——— S male
" " " 18.3 — & male

‘ " b " 15.6 600 ] femnle

i " " " 13.5 —— k female

| ol " " 15,3 — 5 Temale

; " " " 18.4 J— 5 femsale

' " " " 13.6 419,8 i female
" " " 15.3 —— h female
# " " 16.8 —— k female

<ft> " n " ik} k53,1 b female
. Robidesu Crazek 8/27/4k 16.0 — 3 Pomals

—

@)




TABLE k, Zainbow Data

Average
Hunber Age Average Average Condition
Hater Speclmens Years Length  Welzht Factor Range of Condition Faetors
ELIZABETH IAKE 2 3 3as 312 92 . 87 to 90
~ MOKQWANIS RIVER 4 i 199 Th fiky _ 86 to 95
5 2 271 184 a2 85 to 101
JOSEPHINE LAXE 12 3 303 261 86 81 to 103
1 4 308 232 L . —
A 23 2 26k 179 96 B% to 108
SWIFT CURRENT LAKE 5 2 or 3 287 22k ok 78 to 103
. 13 3 317 241 9% 85 to 100
5 1 239 15% 114 110 to 132
HIDDLE TWO 19 2 287 27k 102 50 to 123
MEDICING LAXE 2 2 or 3 Kitks 325 106 104 to 108
2 3 320 294 92 _15 _and 106

TABLE 4. Greyling snd Silver Salmon Data

1 2 231 102 62,43 ——
ELIZABETH LAKE 7 3 358 348 5.0 70 to B3
Silver Salwon (Redfizh)
JOSEPHINE LAKE 7 2 195 53 77 T0 to BB
SWIFT CURRENT LAKE 16 3 257 168 99 95 to 102




TABLE 5.

Dolly Varden Data

Wolght
Lenpth MM, {Grams)
Buber {Range) {Renge) .
Yater Specimens (Kean) {Moan) Range of Condition Fzetors
1 2TH S T2
2 365 - 376 366 - L10 TS - 18
KINTLA LAKE _ 372 398 77
3 Te8 - 78 573 = 192 73 - B
. 5T 760 79
1 502 1145 91
Totel (Mean) ¢ 423 554 19
, 3 308 - 310 280 - 202 96 - 98
, me 284 97
HORTH ¥ORK FLATHEAD 1 584 1701 85
RIVER 2 Bh8 ~ 698 P15 <2731 79 - B0
£13 2k38 80
Total (Mean) o 125 1191 B0
. 3 278 - 316 198 ~ 227 92 -« 93
LAKE MC DOHALD 285 215 93
& 00 - 362 218 - 364 76 - 89
. 323 270 51
Total (Mean) 9 311 252 5
2 276 = 205 189 =« 395 Th - 18h
PRE 292 129
[ 332 ~ 392 260 ~ W68 68 -« TT
BOWMAN LAKE 14 364 T2
: 5 103 - 62 k98 - 582 T2 = 16
4ot 548 15
2 517 = 559
538 127 L2
Total {Hesan) 15 %39 428 66

@
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TABLE 6. Brook Trout Data

£x

Helght
: Length W.X, {Groms)
Humbeyr (Range) (range) :
Water _ Specimens (Mean) (Mean) Renpe of Condition Factors
1 190 13 306
56 206 « 295 ok = 269 80 = 117
JOSEPHINE LAXE 256 183 104
3 302 - 313 273 - 326 92 - 106
309 292 99
Total (Mean) . 60 258 186 102
1 THS T 66 21
. 53 221 - 293 108 - 2089 8 - S.w.
8 WIFT CURRENT LAKE _ 261 2 i08
19 301 ~ 319 269 - 329 99 - 10T
31 ) 103
Total (Mean) 51 262 198 u_..ww
1 . 163 w .
: i8 228 - 259 125 - 260 Bh - 117
HIDDLE TWO MEDICINE LAKE 251 190 105
G 03 - 313 272 - 312 96 - 113
08 303 10k
1 Mm 309 356
Total (Heen) 29 21 330 112
N 103 - 195 10 - 7% 6 = 110
148 51 - 98
YISHERCAP LAK® 137 231 - 208 T3 - 307 T8 = 155 =
2hT 182 119
5 301 - 332 228 <« o2 8% - 129
312 3kh 11
Total (Mean) 146 aho 184 11




<ij> Table T. Reiative pepulation densities expressed by catch
| ef legal flsh per night of 100 feet of #ill nets,®

_ Dolly sSilver

Water Cutthroat Brook Rainbow Varden Salmon Mackinsy Total
F 131’1@!‘@&}3 L. 3-&'.5 38.5
Josephine L. 12.0 h.5 18.5
M. Two ¥edicine L. 7.2 k.o 1.2
Bowmsa L. 3.1 1.3 L4
Kintls L. 3.1 1.1 .2
L. HeDonald 1;6 . 005 2.1
St. Mayy L. CeT 05 D7 1.9

*Gill nets vith mesh of stretch measures of 2 3/5; 3 1/2; and 4 1/2 inches
were used, By weight, the order of rating would be approximetely the zane,




