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ABSTRACT

fhis report summarizes an ongoing fisheries monitoring program at Lake
Mary Ronman in existence since 1965 with emphasis on the kokanee fishery.
Information presented includes fish population trend data from spring and fall
gill netting surveys, and creel information collected during the winter fish
season and an opening day of the summer season. Trophic status of the lake is
discussed. Water temperature-oxygen profile measurements were collected
during summer in the late 19460°'s and early 1970's to assess kokanee habitat
limitations. Managemeni decisions are updated periodically based largely on
findings of the fish monitering program. Recommendations include adjustments
tn the stocking program and the continuation of the present fisheries
monitoring program. Optional fish management studies are presented.



INTRODUCT TON

take Mary HRonan is ene of the most popular kokanee Tishing lakes in
northwestern Montana. There were an estimated 20,588 angler days during the
summer of 1948 based on an on-site creel census (Domrose 1970). Estimates for
the 197%9-76 and 1984-85 fishing seasons were 31,544 and 34,730 angler days
respectively based on mail guestionnaire surveys (Montana Department of Fish
Wildlife and Parks, Kalispell, MY, 1976, 1983).

Some serious management problems evolved in the late 1960's when the
kokanee (Oncorhynchus nerkal fishery began to decline. Angler catch success
for this species was less than 0.20 fish per hour in 1968 and comprised only
3t percent of the catch. The survival of kokanee fry planis to fish of
catchable size was extremely low.

Cursory data collected from a series of vertical dissolved oxygen-
temperature profiles taken in late August of 1968 suggested that low dissolved
oxygen concentrations were present in  the middle and lower strata of the
thermnrline. This condition, roupled with low lake levels and the possibility
nf high mortality of off-shore kokanee fry plants was believed responsible for
the poor fishery in the late 1960's.

A recent decline in the kekanee Tishery experienced in 1982 was believed
to be related to poor survival of two successive annual fry plants.

OBJECTIVES

Fisheries management objectives are to maintain or improve water gualiity
and gquantity for survival and growth of kekanee, wesislope cutthroai trout
(Salmo clarki lewisi), rainbow trout (Salmo qairdneri), and largemouth bass
{(Micopterus salmoides).

fhe surcess and well being of the fishery is monitored annually by
determining angler catch rates, age and growth rates, water qualiiy, and
retabive abundance and size of fish. These data are pvaluated amd serve as a
hasis for formulating strategies for maintaining or improving the fishery with
the major emphasis on  kokanee. This has been an ongoing monitoring program
since 1963,

AREN DESCRIPTION

i_ake Mary Honan 1s located 1n Lake County, Montana, approximately 35
miles southwest of Kalispell. It lies at an elevation of 3,700 feet {(msl} and
has a surface area of 1,504 acres at full pool with a maximum depth of 47 feet
(Figure 1}. Ahout 40 percent of the lake area is 30 feet or less in depth.
The teke has & volume of 65,431 acre-foet with a shoreline length of 6.84
miles. The surrountding topography ranges from a moderately steep shoreline
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border ing the south shore te a gentle sloping shoreline along the wesi, north,
and sastern shorelines. The entire shoreline, with the excepition of the dike
sutlet area, i timbered with the dominant species being larch, douglas firs
cottonwood, and alder, The littoral areas of the lake are moderately lo
heavily vegetated with the dominant species being potamopgeton spp., catialls,
and bulli-rush.
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Figuwe 1. Depth contour map of Lake Mary Homan and locatien of gill net
sampliing sites.

The lake has a drainage area of 32.3 square miles and is fed primarily by
two small tributary streams—Freeland and Donaldson creeks. In years of
average spring runoff, stream flows range from 15 te 20 cofs. Lale summer
inflows decrease to about & cfs or less. In extremely dry years. such as
experienced in 1977, portions of Freeland Ureek dry up by late summer.



Ar garthen dike with a water control structure constructed in the early
19307 = at the lake oullet conirols the lake level. Downstream users presently
have water rights te  about 12,600 acre feet of lake storage. Sumser lake
levels for six years of record bebtween 1976 and 1984 have floctuated an
average of 1.4 feel per year from Full pool elevation. From full pogi
elevation the lowest water level occurred in September of 1977 (-3.00 Teetl)

angd the highest (+.84 feet) in June of 1980,

The putlet drainage is Ronan Creek, a tributary te Flathead Lake. In the
sumner of 1977 several miles of this stream were dry during the period of
maximum irrigation use.

Shoreline ownership is approximately 789 percent Plum Creek Tisberiands,
22 percent small private parcels, and 3 percent Department of State Lands and
Depariment of Fish, Hildlife and Parks land. Three commercial resoris
{eatering almost entirely to Tishermen) and approximately &0 susmer cabins
including several year-rvound howse sites border the lakeshore, #11 cabin site
leases on land controlied by Plum Creesk Timberlands were terminated within the
past i4 yvears. The Montena Depariment of Fish, ¥ildlife and Parks maintains a
Vé-acre campground (Lambeth State Park) located along the east shore. fither
park Tacilities include & day wuse area and a boat launching and docking
Tarility with parking spacre for several cars and boat trailers.

Land owne »hip in the drainage area above the lake is &0 perrent Plum
Lreek Timberiands, 30 percent Flathead National Foresi; 3 percent Depar bment
of Htale Lands, and J percent small private land hpldings. The upper drainage
iz managed for limber production and livestock grazing.

FISHERIES SRR

An acvcount of probably the first planting of Lake Mary Ronan was given by
Oile fAnderson of Proctor, Montana, and related to M. B. Stanford on May 24,
1932 ("Kalispell Weekly News™).

in the spring of 92, Major HRonan had shinped to him from Denver,
three hogsheads {approximately 32 gallons each) of fingerlings--two
of cutthreat trout and one of peamcuth or shiners. The latter as
food for the troul in the fishless lake. These were unloaded at
Ravalli and hauled with a big four herse team across the
reservation, ferried over the Pernd d'Oreille at the feot of the
lake, up the valley of Dayton Creek and over a rough hay cut road
tnto the Big Meadow south of Lake Ronan. Afier much chopping on the
fourth day the hogsheads were emptied of their contents inte the
lake.

The fish speclies presently  inhabiting Lake Mary Ronan  include kokanes,
wesisiopg cutthroat troutl, rvainbow  iroult, largesmouth bass, and pumpkinseed
{Leopomis gibbosus). Atlesmpls prior te 1933 to  introduce several other fish
speries wmel wilh limited success. These species include Cgho salson
{Onocovhynchus kisutchl, chinook salmen  {(Onoccorhyochus  tshawvischal, arctic
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graviing {(Thymallus artticust, brook troui {Salvelinus fentinalis?. and
vellowstone cutthroat irout (Salme clarki bouvieril.

Kokanee were introduced into Lake Mary Renan prior to 191H. Depar tment
seining crews captured kokanee 1in their nete in Movember of 1918 while trying
ty ohtain brook trout eggs. It was assumed that the plant came from a mixed
shipment of chinook salmon egqys from Oregon planted in 1916 {flverd 19751,
The firet recorded kokanee introductions were made in 1931, By 1948 kokanee
hecame an  integral segment of the managerent stocking progras. Af ter 1947
kokanee fry were dispersed by boat in pelagic areas of the lake in garly
ST INgG. Prior te that time, kokanee fry were planted from shore. Mumbers of
kokanee fry planted from 1934 through 1984 are shown in Figure 2.
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Figure &. Annual kokanee fry planis in Lake Mary Ronan.

Westslope cutthroat trout were initially intrpduced in 1974

and are
planted annually in late spring as sub~ratchable 4-& inch Tish.

Rainbow irout were stocked annually until 1974 and then were replaced on
the stacking program with westslope cutthroat trout. At present the vainbow
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trout population is maintained by matural reproduction. Inlet tributaries
Frepland and Donaldson creeks provide spawning  and nursery  areas.  Siocking
records for  rainbow and westslope cutthroat trout from 1953 through 1984 are

shaown 1n Table 1.

fable . Hainhow and wesitslope cutthroat frout planted in Lake Mary Honan,
1953 to 198G,

Year Rainbow {Inches? Cutthroat {Inches}
1953 24, 6%h 3

12,345 b4—&
1954 244 44Y 3

21,240 H—b
1935 331,200 3
1956 354, 690 3
1937 288,056 3
1958 216,112 3
1959 230,368 3
1940 171,252 3
19&1 137,814 3
1962 &3, GO0 b

21,735 7
i943 89, 420 3

44 3780 b4

205 H00 7
1964 21,000 -4

3 5 304 7
1965 88,820 fdy
1944 48,000 7
1947 70,500 -5
19468 715700 44
19469 £0, 700 4—4
1976 39,960 &b
1971 49,500 f—~py
1972 G505 400 G—&
197 530.154 f-b
1974 41,320 f-& 22,5304 &
1975 - - 29,376 4—4&
1975 - - 50,4698 &y
1977 - - 4G, 099 L4
1978 - - 504365 G4
1979 - - 4G, 0G0 L
198G - - 50,633 L—b&
1981 - - 40,691 Lty
1502 - - 59,362 fgendy
1983 - - 23,2464 44
1984 - - &0,135 2
19485 - - 45, 460 3
1986 = - 48,714 &




Pumpkinseed and largemouth Dass were pelieved to have been introduced
sometime hetwesn 1931 and 1932 as a result of a bass sunfish salvage opsrabion
carried out by the Somers Hatchery (Alvord 1973).

REGLR ATIONS

The rurrent fishing season opens with the general season for siveams on
the third Saturday in May and closes March 15 of the following year. ihe
daily ang possession bag limits are: for cutthroat trout and rainbow trout-—10
fish or 10 pourds and 3 fish not te exceed 10 pounds; largemouth bass-~35 fish.
The daily limit for kokanee is 10 fish with a possessien limit of 20 fish.
Poseession limits for trout and bass are the same as daily limits. Fishing is
closed year around in Freeland and Donaldson creeks to protect rainbow frout
spawning runs. A Tall kokanee snagging season opens lctober 15 and ends
November 30. The 1imit for the snagging seascon is 20 fish daily and 40 in
possession.

METHEDS

Upening day creel information was derived from angler interviews. The
data rollected included the residence of the angler, number of hours fished,
and the number and species of fish caught. gther information collected wers
length and weights of Tish and scale samples. Most angler contacts weve made
at the state sccess sile. Opening day creel data were collected from boat
anglers and included only compliete trip information.

Winter cree! census interviews from 1974 to 1984 included both complete
and incomplete trips and provided gualitative data on angler catch rates and
narvest composition. Winter creel census data in 1983 and 1985 were taken
from completed trip information In a complete creel census. Average catch and
harvest rates were expanded by traffic  counter readings  to calculate total
fishing pressure and harvest rates.

Water samples were collected with a Kemmerer water sampler. Oxvuen
determinations as described in  the section on oxygen and temperature profile
monitoring were made using the modified Winkler method. Hater temperatures
were recorded with an slectric thermometier.

Sinking and floating experimental gillneis, 125 feet in length hy & feet
in depth with a graduated mesh measuring 1/2 to 2 inches bar length, were used
to sample fish populations in the spring and fzll. On occasions small mesh
gilinets (1/4 to 1/2 inch bar mesh) 75 feet by 6 feet, were used during the
spring netting peried to capiure small yearling fish.



FININGS

Winter Fishery

Prior ta 1967 Lake Mary Ronan had been closed to winter {ishing. The
winter closure was intended to prevent over-exploitation of adult rainbow
trout to protect egg-taking operations. Large numbers of rainbow trout were
trapped annually at the mouth of Donaldson and Freeland creeks and eggs were
transported to several state hatcheries for rearing. After the development of
a rainbow trout broodstock at the Arlee Hatchery, the need no longer exasted
to maximize the protection of the rainbow trout spawning populatien. The last
year of spawning-taking operations was in April, 1967; when 33,8B2C eqgs were
collected from the Freeland Creek trap site. A susmary of rainbow trout
spawn-taking operations from 1934-1967 is presented in Table 2.

Table 2. Summary of rainbow trout spawn-taking operations from Donaldson and
Freeland creeks,; 19541947,

Date of

first eqgg Number Rumber Total Number of
Year take fomalos males riumber fish eqqs taken
1954 4716 1,193 398 1,593 1,879,084
1955 &4 /24 1,682 &l 2,303 3,040,675
1954 4715 1,008 189 1,137 1,764,424
1937 4713 830 273 1,103 1,571,820
1958 L4/07 898 403 1.301 1,481,983
1959 5 /05 1,405 482 2,087 2,348,987
1940 4701 1,031 309 1,340 1,784,125
1961 3778 &i4 140 796 44,860
19462 4/24 chb 23 349 S3bh 475
1943 4703 499 i41 &40 &84,513
19564 None
194653 None
1964 Nane
19467 - e — e 33,820

#lonaldson Cresk only.

After meeting with resort owners, lakeshore residents, and local
spartemen about the merits of providing a winter fishery, an experimental ice
fishing season was approved by special Fish and Game Commission action for the
winter of 1966-1967. The initial winter fish season was resirvicied te weekend
days only covering a four-week period ({(a total of B angler days). A pilot
creel census  study was conducted to compile complete fishing pressure and
fiarvest data {(Domrose 19685,

It was anticipaled that a winter angling season would attract large
rumbers of anglers with the result of a large harvest of fish. However, these
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expectations were not realized. The entire season attracted only 444 anglevs
with a total ratch of 114 game Tish. The average catch pey  angler was
extremely low (0.246 tishi, and the average catch per angler hour was 0.08
fish. Rainbow frout comprised 97 percent of the ratch  with ifargemouth bass
and kokanee comprising the remaining 3 percent.

The sxtremely poor fishing success during the initial ice fishing season
was in pari due to low population densities of kokanee. This was borne out by
the low catch success rate (0.68 fish per angler) for anglers during a creel
ceneus conducted the following summer of 1968 (Domrose 197G .

The data seemed to indicate that the added Tishing pressure greried by &
winter fTishery would not be at  the detriment of the summer Tishery.
Furthermore, a more liberal winter fishery rould he adopted to  expand winter
fishing opportunities for the angier.

In 1948, & proposal to extend the winter fishing season for a six-week
period from January 14 through March 3 had the support of local sporismans’
groups and was approved Dy the Fizh and Bame Commission. A follow-up winter
creel census was conducted to determine total harvest with an extended season
(Domrose 1949). fn estimated 412 fishermen harvested 306 game fish during the
entire season, The average catch per angler was 0.74 figh, ami the average
catch per  hour was (.21 fish. Rainbow trout and largemouth bass were the only
spec1es contributing to the catch comprising 90 and 10 percent resperiively.

in 19569 the soason was liberalized further and extended from the opening
day of the gereral Tishing season in May to March 30 the following year, a
period of approximately 10 1/2 monihs. This season was 1in effect waniil May,
1982, when the season Was shortened by twe weeks to end March 15,

Since the initial winter creel census in 1967, periodic creel checks were
condurted from 1974 through 1986 to momitor winter angling success {Table 3).
The kokanee fishery experienced a marked improvement since 1967 and became the
sredominant fish species in the game fish harvest, comprising 96 percent of
the ratch. gngler success for kokanee taken on random census days over a 13-
year period averaged 5.4 Tish per angler at a rate of 1.7 fish per hour. This
catch rate represents data collected from both complete and incomplete trips.
The average catch rates per angler would be higher if only completed trip
information were collected. The average catch for all species was 3.5 Tish.

fotal fishing pressure and harvest estimates were ghtained for the winter
fishery in 1985 and 1986, The estimates were derived from coreel census
interviews and expanded from car count data. In 985 5,770 angler days were
expended resulting in a harvest of 42,508 fish at a catch rate of 6.7 fish per
angler (Domrose 1965}, In 1984 an estimated 3,301 anglers harvested 16,476
fieh ai a catch rate of 5.0 fish per angler (Domrose 1987).

& length Treguency of kokanee rnllected from winter cresl data is
presented in Table 4. During the past 13 years, the average kokanee ranged
petween 10.0 and 14.%4  inches. The age group composition of the catch and
average total length (by age class) is shown in Table 3. fige class 111+
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comprised the largest percent of the harvest with the exception of 1974, 1983,
and 1984. Collectively age classes II+ and 111+ comprised greater than 74
percent of the kokanee harvest with the exception of 1974 when these age

groups comprised 73 percent of the harvest.

Table 2. Summary of Lake Mary Ronan winter creel census data collscied for
years 1974-1986. (Species compasition percentage in parentheses.)

Tetal Catchi/fngler Eatrh/fa
Figh  Huaber Husber Husber #il oH
Caught fokanes Raiphow Cuithreal Soepies fokanee 5o
164 163 ! H 7.4 7.1
{989} {13 (%)
1975 1 24 %3 2.2 191 34 7 4 5.2 3.9 £.9 i.8
{23} {7 15}
1974 z 47 2148 3.2 182 189 ] ¢ 2.7 2.7 4.5 ¢.8
(9%} i (1)
1977 i &4 R i 274 273 1 & 4,3 4.3 1.4 il
139,61 (.4} {3
4 73 181 2.3 a3y 287 7 41 4,3 3.7 1.9 1.4
{8k} 23 (12}
1§79 & %3 34 3.3 432 38k H 32 §,7 .7 1.4 1.3
{30} {3 {7}
1984 3 £B 3ié h.& 331 318 g i 4.9 4,7 i, S
{54} {3} {1
1981 & 147 311 2.7 353 334 & 7 3.3 3.2 i.1 i.d
{95} {2 13:
{982 g 25 £ 4.5 17 4 7 i 4.7 4.2 4.3 &t
igq) {531 {241
1921 ] s 495 2.7 g8 978 i 43 4.1 5.3 2.2 2.2
{94} iy {4}
{788 7 08 gz 2.8 1956 1922 13 KH b4 5.3 2.3 Z.2
{33} 4.5 (1.5}
i%as i1 g 1783 3.4 3346 3337 2 29 £.48 5.7 2.4 2.4
{39} ) {1}
1334 2 49 7% 3.2 1289 1143 iz 52 5.5 5.7 1.5 1.5
{33} i) {4}
13 yr. &b 1817 573 3.2 10074 §749 78 247 3.3 g.4 1.8 1.7
709.." FOTHy (i‘; P21
cULHL BRI i3 L)
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A weak year class of II+ kokanee was evident in 1981 when they coaprised
3 percent of the catoh. This weak vyear class was Tollowed by & sucoessive
weak year class of 1[I+ fish in 1982. In 1982 only 3 kokanee (age class 11+
and 1114} were collected for length freguency analysis. Depressed populations
of both II+ and 11+ fish reflect a poor survival of young-of-year fry plants
stocked in 1979 and 1980. The catch success declined to 6.1 Tish per how and
0.2 fish per angler in 1982 {(Table 3), the poorest since the initiai winter
creel census was ronducted in 1967. In 1983 age group Il+ fish appeared very
strong, comprising 97 percent of the kokanee harvest, indicating excellent
survival of the 19B1 kokanee fry plants. In 1984, age class 11+ fish
comprised 72 percent of the catch as compared to 28 percent for age class RFII+
fish. In 1784 the average size of both Il+ and III+ age classes declined.

in 12 of the 13 years censused since 1974, kekanee comprised more than 86
percent of the fish creeled. Only in 1982 did rainbow and cutthroat trout
exceed kokanse in cosposition of the caich. Although catch per angler hour
and catch per angler rates were extremely low in 1982, rainbow and cutihroat
trout comprised 33 and 24 percent of the catch respectively. Starting in 17978
both rainbow and cutthreat frvout have shown a slight increase in the number of
fish harvested. Over the i8-year period, cutthreat trout averaged @2 percent
and rainbow trout 1 percent of the winter harvest. Largemouth bass are caught
on rare occasions and comprise less than one-tenth of 1 percent of the catch.

Two access areas serve winter anglers——the Lambeth State Park on the east
shore and an off-road parking area along the south shore. Kokanse anglers
generally congregate several hundred yards of f shore from these locations and
have a relatively high degree of angling success. Most of the cutthroat and
rainbow trout fishing is done along the litteral areas of east and south
sharelines near the lake outlet at depths of 6-12 feet.

dpening Day Creel Census

Opening day creel census data have been collected anmually since 1963,
Onening day catch statisticsy, in part, oprovide an indication as  to the
relative well-being of the fish population 1in any given season. Based on a
total of 2,067 angler contacts cver a 22-year period, anglers were successful
in creeling an average of 3.2 fish at a rate of 0.7 fish per hour (Table &!.
Kokanee comprised 79 percent of the catch followed by vainbow trout at 1i
percent, cutthroat trout at 7 percent, and largemouth bass at 3 percent. The
beat catch rates were recorded for the years 1977, 1978, 1981, and 1983 when
the catch rates squalled or eswceeded 5.0 fish ger angler (Table &).

Buccesstul angler rates {anglers successful in catching one or more Tish)
ranged from a low of 24 percent in 1982 to 100 percent in 1978 and 1983. On
seven opening days, successful anglers equallied or exceeded %0 percent of all
fishermen {Table &}.
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Table &. Opening day ocrefl Census summary for year 1945 through 1984,

Husbar Fizh/ £ feich itignidlt

Year Fier  Apslor Hoor  Anmlers Kk FE o pMB L7
198 3 iz 1.3 §.3 32 E T 5 -
1954 &5 BE i.B 0.3 4 15 74 b -
1957 Gl 1.2 0.4 58 EE 1.3 7o
1945 344 R 4.3 -= i1 3 ISR
1959 0.9 4.7 5 gy 5 6 -~
1976 127 1.3 ¢4 a1 7 2 ¥
1571 5 6 L5 0.5 63 94 & o -
1572 153 AEE 4.7 i.2 %3 8 i3 i e
1375 R 1A 0.7 34 85 5 & -
197 143 94 1.4 &2 R 74 i) e -
1A7E g7 188 2.2 4.4 i g4 & g -~
i#78 a8 139 2.4 4.5 34 72 g 78
{977 7 Th 3 2.9 2% 38 i g 7
1978 &9 Ts 1B 10 98 ! g H
1979 pEs 2.1 3.4 b3 i i 73
98 103 5a8 5.4 .0 g 46 5 4 &9
1981 g1 I 1.4 57 57 3 g 3
15982 83 g8 0.3 i 24 o B i5 23
1987 g8 3¢ 5.3 1.3 100 B4 Z & i
1984 oo 415 4.5 1.6 3 g4 3 H §
198S 7 BY 4. 4.8 &9 41 5 R
1584 B3 8. 1.1 7% 87 Z S
. 4.7 - 74 i 3 7

inbpw trout; LEB=largesouth bass; CT=cubthroat traud
spsizipne cutthreat frout.

The average hourly catch rates since 1960 varied from a low of .1 in
1982 o a high of 2.7 in 1977. Catch rates exceeding 0.3 fish per bour
occurred 59 percent of the time on opening day. Since 197C this catch rate
was exceeded 76 percent of the time. In most instances wmhen catch rates were
less than 0.5 fish per hour, kokanee comprised less than 50 percent
composition of the catch. Based on the catch per angler hour, angler success
during the winter seaszon was twice that of opening day. Since 1974 the
average catch per angler hour ia the winter was 1.8 fish as cospared to 0.9
fish on opening day.

The rvesidency of anglers fishing Lake Hary Ronan on apening day and
during the winter months is shown in Figure 3. Local residents from Lake and
Flathead Counties accounted for 76 percent of the angling pressure during the
winter months. The origin of anglers (by residencel on opening day is more
widely distributed with Missoula County residents accounting for the most (30
percent) angling pressure. Non-resident anglers comprised 14 percent of the
pressure on opening day as compared to P percent during the winter months.
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Fiathead 20

; Non—Res 2
! Qther 2

Flothead 40

Missoute 8

WINTER

Sanders 3 Other 11

OPENING DAY

Figure 3. Angler distribution {perrent of anglers by county arel non-
residents) winter vs opening day census at Lake Mary Ronan, Hontana.

The results of the 1947 winter creel census are similar to those of the
present siudy. In 1967, 84 percent of the anglers checked were residenis of
i ake and Flathead Counties with only ! percent being fram osut-ef-state.

The opening day rvesidency check iz probably not indicative af the
campusition of anglers for the entire summer sSeason. The percentage of noo-
resident anglers interviewed during the 1968 sumeer Season  CENSUS  WaS
considerably higher (41 percent) than the percentage on the opening day census
{14 percentl. In 1968 Montana residents comprised 59 percent of the anglers
as compared in 41 percent by mon-residents. During the summer of 1968 mosi
angler contacts were made at the iwo resori facilities scrupied by a large
perrentage of out-of-state residenis. The opening day census was conducted
almost satirely at the state access site used sostly by resident angisers on a

daily basis.

Trophic Status

A lake classification study of 33 lakes in northwesisrn Montana conducted
in 1972 by the Department of Fish, Wildlife angd Parks classified Lake Mary
Ronan as a eutrophic lake {(Domrose 1974). This classification was made on the
hasis of several criteria which included dissslved oxygen levels, vegetative
shundance, ampunt of littaral area, temperature regimes, water chemistry
{total alkalinity, pH, total dissolved splids), and fransparency.
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Lake Mary Honan was classified as sessivophic on the basis of an anmal
phosphorus loading factor of ©.18 gas/e™ (EFO Mational Eulrophication Burvey
1974 . The incoming non-point sources cosprised 98.7 percent of the iotal
phosphorus  loading. Fresland Oresek accounted for 29.9 gpercent of the
phospharus input, Donaldson Dreek 27.7 percenty intersittent tributaries 31.3
percent, and sources from direct nrecipitation 9.8 percent. Point sources
from septic sysitems comprised the resalning 1.3 percent of the phosphorus

inpui.

These findings added up te an annual total phosphorus iloading input of
$120 kgs. The total phosphorus sutput, by way of Ronan Creek,; was %G kglyr
with a net annual accumulation of 630 kgs. With & mean hydraulic retention
time calculated to be 17.4 years, it would appear that phosphorus loading is
asccurring at a rapid rats.

The incoming non—peint phosphorus source  i1s  believed to be associated
with logging and grazing activities in the upper drainage system. The U. 5.
Forest Service, Montana State Foresi, Plum Creesk Tisberlands, and a2 Tew seall
isclated private tracts make up the land ocwnership. Intensive clear-cut
logging in the late 1940°s and overgrazing Oy desestic stock probably
accelerated the suthrophication vrate and had a pronounced effect on altering
the water guality of ithe lake basin. Large mats aof filamentous blus-green
algae, comprised mostly of Aphanizgssnon spp. are phserved Tioating and
suspended throughout the entire lake basin during late susser and sarly fall.

In June of 1974, a feasibility study was conducted by a local consulting
engineering firm to determine alisrnstive methods of lake restoration
(Morrison-Maierle. Inc. 1974). This project was Tunded by EPR as a part of
Flathead Drainage 208 oroject. Escentially two areas of concern wers
addressed: reducing the nutrient loading and preventing further deter toration
of the lake through isproved land use management.

ceveral alternatives wers studied and evaluated for economic feasibility.
The restoration measures considered were: {7 fencings which included Tenning
the entire iakeshors perisster tn exclude cattle grazing 21 inflow
augmentation which involved drilling a w=ell and Flushing water through the
system to dilute nutrient lIsading; 3) edge dredging or resogval of littoral
area botiop sediments to which nutrients arg attached; £} aBration
destratification, amnd artificial mixing of colder deoxygenated botiom waler
with well owvgenatsd surface waters by aseans of mechanical puasping: 3)
nutrient inactivation by application of metal salfs io precipitate suspended
cnlids and nutrients and render thes inactivei and &) removal of agualic
vegetations this would he accosplished by sechanical harvesting.

This study concluded that fencing was the wost sconomically feasible
sethod of reduring the rnutrient Iloading. fithouweoh this alternative was
considerably less expensive than the eother alternativaes, it was beyvond the
capability of matching private funding {local iakeshore owsners) wiih
government funding.

However, Plus Cresk Timberlands,; which owns approximately 73 pevcent of
the lakeshore frontage. agreed to provide both manpower and material to fence
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the entire lakeshore perimeter angd open up sporing areas Tor watering cattle in
the upper drainage away from sirgam cCourses. This project was initiated in
1979 and completed in 1980. Annual maintenance of the fence line periaseler is
a copperative venture conducted by the Lake Mary Ronaners, Inc., a2 group of
lakeshore owners interested in preserving the lake habitat, and TfTield
representatives of Plum Creek Tisberlands.

Oxygen~-Temperature Profile Monitoring

Dissolved owygen deficiencies in the thermocline were Tirst obssrved in
fiugust, 1968. Concentrations of less than 2.0 ppe oxygen weve recorded in the
middle and lower ctrata of the thermocline within the lemperature ranges
normally inhabited by small kokanee during late summer. Kokanee fry and
fingerlings are not known to tolerate dissolved oxygen concentrations of less
than 4.0 ppm or temperatures higher than &0°F for any extended pericd of time
{Fulton 1943).

In 19697 and 1970 a2 study was conducted to determine dissolved oxygen—
temperature conditions in the thermocline during summer stratification. 6
vertical series of temperature and oxygen eesasuressnis were vetorded in the
despest portion of the lake basin at 47 feet. The data were collected at twe-
woek intervals from mid-June through the Tall overturn period. fi comparison
of the available kokanee habitat for the two years in relation ic depith is

shown in Figure &,

E i MAKEMM. TEMPERASUAE TOLERRCE (68°F)
g HINTHER B TUERRHCE (4.8 v
I 'HERMCCLING LIMITS

o« uo

ke
L7211 71 1714 L /11 B/22 2/5 TH ) T5/8

1870

/13 8729 F/2 S &/3 /1% &/31 B/t 89/38

Figure 4. A two-vear comparison of avellable kokanes habitat in relatien to
depth at Lake Mary Honan, Montana.
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The vertical depth limits of preferred kokanee habitat irwreased during
the summer months of 1970 as compared to 1969. The suitable depth zons from
mid-July through August rangsd from 4~% Feet in 1970 as compared to i-&6 fTest
in 1969. Dissolved owygen deficiencies {less than 4.0 ppm} wers recorded at a
minimum depth just over 29 feet in 1970 compared to 27.9 feet in 196%. The
nighest extensicn {(from the hottem? of dissolved owxvoen deficisncies into the
thermocline ocourred during late Sugust of beth years. fnasrobic conditions
were present at boitom depihs guring susmer stratification and on nrrasions
the odor of hydrogen sulfide was detectad from the w=ater sasples.

Water tesperatures exceeding 40°F exiended to depths of greater than Z0
feet beiween the period =f July 2% through Spptember 8, 1969. Buring a
comparable periosd of 1970, tesperalures puceeded &0°F at depths swxcesding 29
feet on only two occasions, fugust 3 and Bugust 31, curface teaperatures
rooled off more rapidly in 1970 rmaching 60°F on Septesber i as compared lo
October 8 in 1969. Correspondingly, thersocline development sxiended closer
ta the surface in 1970 thus enlarging the vertical depth limits of preferved

kokanee habitat.

The menitoring progras continued on & limited basis from 1970 through
1980 (excepting 19730 during the sonths of July and August. 6 summary of the
mid-August oxygen-tesperature profile opasurenents are presenied for Htatiosns
1 and II in Table 7. Location of the saspling sites are ghown in Figure 3.

Surface temperatures during the peried range from HaoF o 72°F ang botiom
temperatures from 44°F to S2PF. Hith ihe enception of 1972, the thermociine
formation in mid-fugust ranged fros 21 to 25 feei below the lake surface. ihe
depth of the thermocline was quile narros averaging only 10 feet and ranging
from & tn 20 feei. In most vears, adequate disscolved oxygen wWas available to
support salmon amnd  trout populations inm the upper 3 to 4 Teet of the
thermocling. However, dissslved oxygen concentrations declined rapidly with
increased depth from the mid to lowsr limits of the thersscline between depihs
of 30 and 35 feet.

The tesperature span beiween the upper and lower thersocline liait ranged
from degree units of 1I°F  to  2I°F, HBeth temperature and  oxygen levels
considersd optimimum for kokanee (9%F to 60FF with 0.0. levels above 4.0 pomi
pecurred near the 25 to 30 feet level in mid-fugust.
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Table 7.

Comparison of mid-fugust oxygen—iemperature profile measuremenis

{brackets indicate thermecline limits) for the years 1970 through 1980.
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Figure 5. Location of dissslived oxygen-tesperature sampling sites, 1970-1980.

Periodic monitering of dissslved owygen concentvations was cprwhicted in
e late wminter sonihe of 1970, 1971, 1973, and 1979 to deteraine 1T owygen
deficiencies occurred in the water colusn under winter ice cover. Dissolved
nxygen samples were collscied for depths ranging from 7 to 46 Teet at several
locations. Winter ice cover ranged from 14 to 18 inches with packed snow
depth averaging from 2 to 1€ inches. The data are presented in Table B and
the location of sampling sites are shown in Figure &.
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Tahis B.

Winter dissolved oxygen profile

for years 1970, 197t,. 1979, and 1979.

data colliected from Lake Mary Honan

Station §1 Station ¥2 station $7 Station #4
1157518 1857} (31% 1387
1970 Depkh D0ippe) fepth Bliippa; Benih ipeal Depth Glinam!
{379y Surface 9.6 Burface 7.8 surface §.7 Sgrface -~
g B.7 ge’ 7.0 167 7.7 18’ 16,58
i% 8.1 L 1.8 kLN 5.2 3 3.1
Station 5 Station ¥4 Bration ¥7
{557} 125 12941
1971 Depth DEinpas Denth B{zpsl benth Blinom}
f3/51 Surface L4 Surface 14,2 Surface 18.¢
&y’ 2.4 5 2.7 15 2.%
457 3.8 23 7.4 A 8.3
Siatinn 48 Station $7 Station $U
1287 140°3 {4871
i Bepib Blinng) fepih Dl{ponl Bealh L8{npst
{2718 Surface 14,0 Surface 9.% Suyrface 16.4
i’ 5.4 20° 8.5 hith 8.1
18 8.7 30’ 7.4 3 5.3
247 8.5 3’ 4.7 507 2.8
i 4.5 §%7 i.4
4n’ 3.1
Btatien #11 Station B2 Station #13 Sfation #14
{317} 1447} i1gh) (g1
1979 Depth Dhipoe} Dapth Bipeal fepih DRipnm} Bepih Diigne}
ig/a1 Surface 10,4 Burface H Surface 18,5 Surface 10,7
3 157 2.4 22’ g2 137 8.9 7* 3.4
ey ¢ 7.8 & i1

a2

1z paxisus depth at stalisns.
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Figure &. location of winter disealverd oxygen stations for years 1970, 1971,
1975, amg 1979,

Dissolved axygen concentrations heneath the ire appear to be adeguats to
support trout and salmon population during the winter stagnation periad. do
significant axygen veids were recorded except near the bottom in the deepest
portion af the lake basin. Dissnlved oxygen concentrations of  less thao 4.0
ppm  occur  anly  abt depths suceeding 33 foet. Surfare . 0.7s mere near
saturation and ranged from .4 to 14.7 ppa.

Figh Population Trends

Fish population trends weve delerained, in parts by data collected from
spring and fail gill netting Tor the years 19464 through 19854,

The spring netting was scheduled prior to the apening of the general
fishing season sometime during the Tirst two weeks of Bay. The ¥zl saspling
period was usually conducted within the First two weeks of Ooteber. For the
years of 198646 through 1970, data were rollected from bottom sels only. Hoth
bottom and surface sets, usually censisting of three sach were used for each
sampling period from 1970 through 1984, Bill nets were distributed throughout
the lake wusing both offshore gill nets and pelagic seis (Figure 1. For
purposes of comparing gill net cateh tremnds, floating and boltemr seis were
used individually or collectively depending op ratchability of the species
irvnlved.
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Pumpkinseed Sunfish

In the @mid-1940°s and early 197075, pumpkinseed were ghserved frequently
in the weedy, shoal areas. This spacies was pasily raught and comprised the
majority of fish creeled by shove fishermen. However. in more recent years,
this fishery declined dramatically and pumpkinsesd are now  only caught
ncrasionally. This decline seems to be consistent with gill net {boitom sets!
catch data as presented in Figure 7. The catch-per-net night has sieadily
declined since 1979. Hy 1980 the average catch of pumpk inseed caught was less
than 1.0 fish per-net-night (bottom sets) for spring and fall netting efforis.
The: reason Tor this decline is not known. However s a shift in management
emphasis was initiated after 1974 when sub-catchable cutthreat trout replaced
rainbow trout in the stocking pregram. The intra-specific reaction between
these species may have influenced a decline in the pumgkinsesd populaiion.

80 s SPRING METTING
70
§0 1
50 -
40
30 4 7'

20 4§

10 -

[N 3 55!1'!5'5'5
% & e& 62 W M T2 T3 W 15 % T 7 73 B @ 82 B B B 5

Figure 7. fAverage catch per net night from bottom gill nel sets for
pumpkinseed, Lake Mary Ronan, 1966-1986.

Largemcuth Baso

Largemouth bass are frequently observed in the shoal areas and are
commonly caught by anglers specifically fishing for hass. Howevers gill netis
are not effective for catching this species, and the freguency of fargemouth
hass captured by gill nets was so low that gill net ratch trends could not b
determined.

Hainbow Trout

The relative number of rainbow trout as determined by combined surface
and hottom gill net catches is shown in Figure 8. The average satch-per-net
night was highest for the period of 19463 through 1947 with a peak catch eof 9.0
fish sccurring in the fall of 1967. This higher gill net catch success rate
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could be related o the change from a catchable trout program in sffact from
1942 through 1966 to subcatchable plants after 19664,
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Figure 8. #Average catch per net night nf rainhow frout (194519865 and
westslope cutthroat trout (1975-1984) from betiom and surfare net setis,

iake Mary Honan.

From 1967 through 197%, the catch rate remained velatively stable ranging
from less than 0.2 fo 2.8 fish-per—net night effort. During this period the
number of suheatrhable tront  stecksd annually ranged from 0,000 o 71.0006.
The period following from 1974 through 1980, an increase in the catch ranged
from 0.5 to 9.8 fish-per-net-night. This increase  in nusbsr  was puper ienced
despite the discontinuance of rainbow frout stocking after 1974, The increase
in rainbow brout numbers is believed to have resulted from improved spawning
habitat in  fonaldson Creek, A pattle fepdlint aperation bordering the lower
end of McDonald Cresk was ressved in the sarly 1970°s resulting in improvesent
of streambank stability and cleansing of stream graveils.

Wostsiopne Cubthroal Troud

futthroat trout were reintroduced  in the Tall of 1974, The numbers of
cubcatchable {(4"-5%) ¥ish stocksd ramged from 28,306 in 1974 to 59340 in
1THE. In 1984 subcstchable fish were npot  available for stocking and were
replaced with a plant of 460,133 8" fish. The calch success as deterained by
uce of surface gill net sets is shown in Figure B. With the excepiion of 19V
and 1984, the numher of fish caught ranged from 2.6 to 8.4 fish-per-net-night.
Westslope cutthreat troul are ot belisved to utilize the iniet tributaries
for spawning and annual stocking is reguired te maintain a rutthroat Tishery.

¥onkanegs

The average catch-per-net-night of kokanee caught by a combination of
filovating and bottom gill net sets is presented in Figure 9. The spring giil
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net catch  is vomprised gprimacily of  two- and threse—year—olid Tish =hile the
fall vatch is comprised of immature Tish of age I+, Il+, and older. Spawning
adulte age classes [I+, 1II+, IV+, and alder were not included in ths fall
sampling data.

0
7 SPRING NETTING

G-—2FALL HETTING

*Catch from bottom sets only
*9Catoh from surface sets only

Figure 9. fAverage catch per-net-night ef immature kokanee from both bottos
and surface gill net sets. Lake Mary Ronan, 1965-1986.

The combined catch for spring and fall netting data during 1968 and 1949
ranged between 0.0 and 1.4 fish-per-net-night. This trend reflected the pouor
fishing success as determined by a summer creel census conducted in 1968 when
the catcrh rate for kokanee was less than 0.2 fish-per-man-hour. Thereafter
the gill net catch success improved with peaks occurring {spring netting datal
in 1973, 1977, and 1985. The catch success from spring netting fluctuated
widely hetween 1.0 and 21.6 fish per-net-night; whereas fall netting limits
with the excepiion of 1986, were much narrower ranging from 1.0 and 7.3 fish
per-net-night.

The average total length of various age group structures of immature
kokanee collected from the spring and fall netting series is shown in Table 7.
Alen included in the data are small yearling fish caught in fine mesh gili net
sets in conjunction with the spring netting series.
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Table 9. WNumber and averape toial length of ismature kokanes collectsd by age
group from spring and fall gill netting, 19651986
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fge | fge i Gae 1l fge 111 Gog 1Y
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The data reflert a scarcity of Ii+ and [II+ fish in the fall of 1967,
1948, and 1969. In the fall of 1965 the fishery showed signs of recovery as
age class I+ fish began to appesar in the net catch, Frem 1970 through 1980,
age class TI+ and 1II+ fish showed up in fairly consistent numbers in the
SOTiING. Similarly, the nusbers of fish appearing in the Fall as either I+ or
11+ Tish indicatsd good fall populations.

In the fall of 1980 and 1981, the nusber of age class I+ declined; and in
fall 1981, #Age class 1l+ fish deciined. These two year rlasses again proved
to be weak year classes in 1982 as JI+ and TII+ fish. this decline is thought
to have been related ito poor survival of  two successive ammual fry plants.
Howsver, age class I+ fish again showed predominance in the fall {1988) and
contributed largely to the excellent kpkanee fishery in 1983 as II+ fish. In
the fall of 1984, the combined catch of immature kokanse per net night {(I+ and
1i+ fish) was 23.2 fish, the highest recorded since 1945,



Overall, age class I+ and II1l+ fish comprised 83 percent of the spring
cabteh and immature fich of age rlass I+ and 11+ represented 94 percent af the
fall net catch.

Kokanee Spawning and Spawn-Taking

Lake Mary Ronan kckanee are shoreline spawners angd move pnto lakeshors
spawning areas in late Uctober. Spawning activity usually begins in late
fictobers peaks in mid-Nevember and continues through December after the lzke
freezes over. Spawning fish are attracted to incoming ground water seep areas
and spawn over gravel substrate at water depths ranging from 1 to 12 feest.
Alihough redd constrdction and eqq deposition occurs, the survival of eggs o
fry stage is very low. Kokanee generally spawn in sither their third or Tourth
vear of life. ficcasionally, however; fast growing Tish will mature during
their second year of life.

Kokanee spawning 1Lakes place in essentially 2 areas: the sast shore in
front of Mountain Meadow Resori; the socuthwest shore known as  the Chrisiian
Church Camp area, and in front of the boat ramp at Lambeth State Park., These
areas become popular kokanee snagging sites during the fall snagging season.

Fall spawn-taking operations begin at the onset of spawning and continue
through November and inte the first week of December. A 3007 x 12° seine iz
employed and operated Gy 6 te 5 people who collect kokanee for egg-taking
DU ROSes. Seining is conducted at night as fish move inshore to spawn.
Fertilized eggs are water hardened and transported o the Flathead Lake Salmon
Hatchery for incubation and hatching. Lake Mary Ronan is a major source of
kokanee eqggs for the state hatchery system. This lake supplied 83 percent of
the kokanee =2ggs taken for propagation in 1984; 37 percent in 19858, and 93
percent in 1986, A summary of Lake Mary Ronan egg collectiens for the years
1971 through 1984 is shown in Table 10.

Tabie 16. Kokanee egg-take operations, 1971 through 1986,

Year Number of Egus

1971 280,000
1972 173,000
1973 130,000
1974 none

1975 P4, 000
1974 300,000
1977 380,000
1978 360,000
197e none

1980 1: 106,000
1981 235,000
1582 300,000
1983 1,887,000
1984 1,027,904
19485 2:.670:4610
1986 s 184,448
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pandom sasples of mature  spawning  kokanee are roliected anmually for
jength and weight measuremenis. The average total length of

spawning males
and females for the years 1936 through 1966 is presenied in Figure 16. fhese

mescurements vary considerably from year to year. # riose relationship exists
hetween size (iotal length)  of spawning  year class with age group strengih.
The weak year ¢lasses that spawned in 19467,
10BF show up as  extremsily  large fish, probably a gdensity dependent Tacior
related to abundance of fish. In contrast, large spawning  runs developed in
1975, 1976, 1977, and 1984 were comprised of relatively smaller fish.
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derisiens for the Lake Mary Honan fishery are based largely on
the findings of

spring and fall gill netting data and cresl rensus information

collected during the winter fishery and on opening day. These data, when used

in combination, are fairly reliable in pradicting the well heing of the kokanee
finhery.

The kokanes Tishery 15

maintained by annual stocking of hatchery-reared
fry. The year ¢lass sirength of yeariing fish begin to appear in the late
fpugust fishery and in the late fall gil net catch as fish ranging from B.O to
9.5 inthes. These fish enter the winter fishery as 1[I+ ¥fish along with 11l

fish from the previous year  rlass. In most years, these fwe age groups

comprise over Y0 percent of the kokanee harvested during the winter and summer
months.

Kokanee sturking metheds throughout the years have svolved from releases
of small fry from the shore to stocking larger fry in pelagic  areas by boat.
the success of shore plants was unpredictable, eften resulting in high moriality
from predation or loss by strong onshore wave artion at ithe tise of release.
Since the earty 1970's, fry plants were dispersed by a planting boat in the
pelagic areas in mid-fApril. Beginning in 19B1 to the present, fish were
raised to  the advanced fry stage (3 17287 2%y pefore being released in sid-

P29



May. It is believed that these delayed relegases of larger fish imgrease the
survival to adult {ish.

fnnual kokanee stocking nuebers from 1954 through 1983 varied from a low
of 110,00 in 1947 to a masimum of 720,000 in 1972. fAnnual fry stocking rates
averaged about 300,000 per year from 1924 through 1968 or about 200 fish per
arre. This rate was increased to an average of 600,000 per vear or 400 fish
per acre for the yvears 1969 through 1973. The numbers were reduced io 400,000
fish in the mid-1970's because of a substantial decrease in size and growth
rates. In 1940, the kokaenee plant was again increased to 300,000 fish or
abput 333 fish per acre. With the exception of 1981, when only 400,000 fish
{267 per acre) were available for stocking, this stocking rate continued
through 1983. The increase in stocking rate was initiabted when year rlass
farlures of the 1979 and 1980 plants bDecame evident. The reason for the
failure of these plants is not known.

A5 strong vear classes emerged from the 1981 and 1982 fry plants, growth
rates of both age 11+ and I1I+ fish exhibited a2 wmarked decline in the winter
of 19B4. In view of these findings, the annual plant was decreased o 500,000
fish in 1984 and continued through 1986,

The future of the kokanee fishery is directly related te the incoming
sources of nulrient envichment. The small drainage area, low water sexchangs
rate, and the relatively shallow lake basin are conducive to vnubrient buildup
and acceleration of the lake aging process. The data show that the biclegical
oxygen demand 1s high in late summer, appyoaching critical levels in the cooler
portions of the thermocline. Under a certain set of conditions, lower water
ievels and a warmer-than-average summer, summer kokanee mortality could be a
reality.

Hithough rainbow trout; westsiope cutthroat trout and largemouth bass
comprise less than 10 percent of the total fishery, these species provide a
diverse supplement to the kokanee fishery. Mature rainbow trout in the trophy
size range from o8 pounds offer a challenge to the fly fishermen ¥ishing the
{ittoral areas. The guality of this unigue wild trout fishery hangs in the
palance of maintaining suitable spawning and rearing habitat in the Donaldson
ang Fresland Creeks drainages. Adverse land wuse practices in the drainage
area above the lake such as significant logging activity, increased grazing,
or lakeshore hose developments could have a gross impact on water guality and
gliminate the spawning habitat of rainbow trout.

in 1985 Plum Creek Timberlands inotiated a timber cutting plan {clear and
selective cuts)  te harvest 50 mallicon board feet of timber in the drainane
during the nexit 20 yvears. In addition, the Flathead Forest plans to harvest
insecht killed jodgepole pine at the headwaters of Donaldson and Freesland creck
drainages. Ihe state will alsp enter section 16 in the Freslangd Ureek
drainage to selectively harvest timber. The cumulative logging impacis aver a
relalively short fevm entry time will greatly increase water yields amd could
have long-range adverse impacts on the entire watershed. Mitigation measures
to partially offset logging and roading impacts will be implemented. These will
include fencing sitreambanks to  exclude grazing, providing leave sirips alon
stream Ccourses, seeding road cut Tills, and restoration of streambank

vegetation.
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Cutihroat iroul  are managed  as hatchery-reared fish with an average of
40,000 to 20,000 yeariing 4-&4 inch  fish being stocked annually  in late May.
these fish  enter the Tishery as 10-12 inch fishb the follewing winter and grow
to 12-14 inches by summer. After two years, cutthroat trout will average 14-
t6 inches; bubt few resain in the population two years after stecking. Similar
to the vainbow Tishery, the majority of cubthreat are taken by artificial
Flies and lures in the 1ittoral argas

Litiie is krown about  the status of the largemouth bass population.
Howsver, 1t is believed that the numbers of  fish have decreased since the
ger line o the puspkinsesd beginning in the lats 1940°s. Recent increased
fishing Tor largemoulh bass counled with the loss  of spawning habitat due io
shoreline develogment praclices may have contribuled to the decline of this
species. In 1985 several brush shelisrs were constructed and placed along the
south shore te preovide cover for Bass and forage Tish species. The primary

forage base is orayfish which are sxivesely abundant in sheoal areas.

i. In Hegion i, the Lake Mary Honan fishery ranked third in the susmer
ard Toyrth in the winter Tor Tishing pressure during the 19731974 sgason,
Total anmual angler use was estisaled at 31,5%4%4 mandavs.

2. Hokanen cospriss the largest segeent of  the harvest, making up 97
percent of  the catch during the winter sonths and 79 percent ef the caich on
npening day.

3. Eoranpe age Classes [+ and 111+ cellectivelv gfomprise greater than
P53 percent of bhe @;%é%z aﬁﬁ apening day kokanse harvest,

4. Hainbow troutl @ade up | percent of the winter catch compared to 13
pereent on apening day.

S Cutthroat broul comprise 3 peroent of the winter harvest coapared o
7 pereent on opening day.

fi. Largemcuth hass weve seldom  hervested during  the winter,  but
provided 3 percent of the catch on opening dav.

7. The averasge caltch per angler-hour of kokanee zince 1974 was 1.8 fish
during the wintey seasen comparsd to 0.9 Tish per angler howr on opening day.

g, Mutrient snrachement 1w oocurring at a rapid rate greating a high
biological oxvgen demand 1n ihe lowmer and mid-thermocline during summer
stratification. The poor  kokanee Tishery in 1968 and 1949 is belisved
related, in pard, o siress caused by oxygen levels of  less than 4.0 ppe in

the thermoolines.
7. Dissolved oxygen levels remale adeguate through the winter months and
1z not believed a siress-reiated factor in kokanese survival.

19, Kokanee sggs taken at Lake Mary Honan for resiocking other maters are
an integral part of ihe bokanes mansgement progras in northeestern Montana.  The
peroent of tobal kekanes enus taken  for propagation in the state from Lake
Mary Honan was 85 gercent in 1984, 07 percent in 1983, and 959 percent in 1984,

1. Hontana vecidends comprised 98 percent of the winter angling pressure
with 746 percent of the anglers residing in nearby Lake and Flathead counties.

id. TMoniana residenis romprised 6 percent of  the opening day Tishing
pressaas Missoula County residenis comprised 3% aercent of the angling
pressure.  Non-resident fishereen, sosily from  Idaho and Washinglon. made up

the remaining 14 percent of the angling pressure.
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RECOMMENDATIONDS

it 15 recommended that the current moniloring programs be continued on an

annual basis in support of the ongoing Tisheries sanagesent program. The
total manpowsr rvequived for  this minimal monitoring effort will requive an
ectimated 22 wsargiays of field activities per yvear. In addition, i Lime,

Tinances, and manpowsr hecome available, periodic intensive monitoring programs
should be initiated to strengthen suppori of the management progras.

fAnnual Monitoring

1. Dontinee spring and fall gill net sampling series  to detersine
relative trends in abundance, size, and species composition of all fish species.

2. Continue winter creel census. CDontinuee opening day creel densus
along with periodic sampling through the summer o detersine frends in
fishermen use and catch success of game fish species.

3. Continue collections of lengths, weights, and scale samples fo
determine size, age class structure, and growth of game fish populations,
These data will be used as a basis in formulating various management options
such as stocking, setiing bag limils, or seasons.

4., Continue collerting length-weight measurements of mature kokanee
spawners in conjunciion with egg-ifaking asperations.

3. fttend at ieast one meeting per year of the lLake Mary Ronaners, Inc.
te present an update on the management program and address concerns of the
membors,

Monitoring Needs

i. initiate a vyear—round creel census to estimate total fisherman use
and game fish harvest. Since the last creel census estimate of 1968, 1t s
believed that both the fishing pressure and game Tish harvest have increased
ronsiderably since the decline of the kokanee fishery in Flathead Lake.

2. Heactivate the summer monitoring of temperature and dissolved pxygen
profite regimes from the onset of suesmer siratification to fall overiurn.
Sampiing should be ronducted at two-week intervals to measure changes 1n the
vertical kokanee habitat during the summer stagnation peviod.

3. Conduct a guantitative year—round water guality--plankion monitoring
orogram to evaluate trophic status of the lake.

4, Monitor the spawning migration run of rainbow trout  in Donaldson and
Fresland creeks to enumeraie the strength of spawning year classes and gut
migration of fry and fingerling recruitment o the lake.

5. Inventory redd construction activities and suitable spawning gravel
cubstrate of Donaldson and Freeland cresks.

&. Conduct a seasonal food habit study of kokanee, itrout, and largemouth
bass.,

{ither vital management concerns relative to land use activities in bhe
Lake Mary Honan watershed must be addressed. The future of the kokaneg hangs
inn the balance of maintaining and/or  improving wabter gqualitly. Several
proposed dredoing projecis to improve boat sccess by lakeshore property owners
could impact the lake ecology by accelerating nutrient releases intoc  the open
water. Close cnordination efforts by the Department and the Lake Uounty
Planming Department are imperaiive o initiate sgund pelicy for lakeshore

sy ey
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development. Other agencies confrelling land use in the drainage: Plum Creek
Vimberiands, the . 5. Forest Service, and the Stale Forest Service have an
obligation fo wmarntain the integrity of the walershed. finy actaivities
associated willy logoivg or Liveslook grazing are g matiter of concern for the
Bepar tment.

Prepared by: tHobert 1. Dosross

Date: Movenber £, 1987

Waters referred to: . Hater Water Code MNo.
Donaldson Creek O7-1210
Fresgland Oresk G7-1373
Lake Mary Ronan O7-F700

HBonan Dreesk Q73720



Figure

Figure

Figure

Figure

Figure

figure

Figure

Figure

Figure

Figure

7

LIST OF FIGURES
Bepth contour wmap of Lake Mary Honan and gill net sampling

Kokanee fry plants stocked annually in Lake Mary Roman. . coo.... ... 7

Distribution of residence by county for winter and opening day
fisherManN. s ueecereanecnananca B mwn s e meaenaaEmEEaE AT s g A e is

the avaliability of veritical kokanee habital in relation to marimum
water temperature tolerance and Minisaum dissolved oxygen
tolerante. ..o eanees merdemamEtusEAnaE e e mmaEEM ke m ey ig

location of dissolved oxygen—temperature sampling sites, 1970 to
Location of winter dissolved oxygen stations for years 1970, 1971,
1975, and 1979 .. 0t iinneonannnnananssnnnsnn bamreesenenar IR 206

The average catch per net-night of pumpkinsesd from bottom gill net
sets, 1966 to 1986. .0 ciiuevuscnnannconacncnnnnanen bemEeuweeaaaee e el

The average catch per net-night of rainbow and cutthreat trout from
combined surface and bottom gill net sets, 1965 to 1986, ... v eunn 25

The average catch per net-night of immature kokanee from combined
surface and bottom gill net sets, 1965 o 1986. . 0v v necencnennns 26

fverage length of mature spawning kokanee from Lake Mary Honan,
vears 19594 to 19B6. .00 veeans Assmaessssasrecsessdccnansanesnnan e 89

I



Tabie

Tabie

Table

Table

Table

Table

Table

fabigp

fable

Table

10

LISY OF TABLES

Fish planting records of rainbow and westslope cutthreat trowt for
Lake Mary Honan, 1933 o 1986, . o vt s iinasvenssnconacrunnsnnssunhd

Summary of rainbow iroul spawn-taking operations fros Donaldson and
Freeland creeks; 1904 to 1967...0vcnvvennnes semsuesseuwsmusnsasonoa 10

Summary of Lake Mary Ronan winter creel census data collected for
vears 1974 to 1986. ...t nsannan ammsussevemmannapasy Beeme e ig

tength freguency of kokanse collected from winter creel rensus,
1974 to 198A. .. . iavciccancncanacsanonansassnanvannsaunsnascncnannas 13

fige group composition and  average total lengih of kokanee creeled
guring the winters of 1974 o 19B6........0- pasmeammaasannne e i3

Opening day creel census summary Tor years 1965 o 1986, ... cuvat 15

Comparison of mid-fuoust oxygen-—temperature profile measuressnis

for the years 1970 1o 1980, . ... s acemsnenananasnancssnssannasensn 20
Hinter dissolved oxvgen profile data collected from Lake Hary
Honan for years 1970, 1971, 1973, and (979 .. .vccacaccnnnnnnnannnn ae
Number and average total length of immature kokamnee collected by
age group from spring and fall netting, 1943 fto 1986.... . .0 onen 2
Kokanee sgo—take operations, 1978 to 1986, ... ccvoonnvnaoncvoncnnn 28

35



L ITERATUERE CITES

flvord, William. 1975. History of fisheries management in Montana (1900~
1979}, 92 pp, M Dept. of Fish, Wildlife and Parks publication.

Domrose, R, J. 1968, Inventory of waters of the preject area, Complelion
Hepoart, F-7-R-16, Jobh No. 15 M7 Dept. of Fish, Wildiife and Parks.

Domyose, R. J. 1949, iLake Mary Ronan summer creel census, Job Progress
Report, F-7-R-18, Job No. 3. MT Dept. of Fish, Wildlife and Parks, 11 pp.

Domrose, R. J. 1969, Lake Mary Ronan winter creel censuss Job Completion
Heport, F-7-R-17, Job. No. 2; MT Dept. of Fish, Wildlife and Parks, 7 pp.

Gomrose, R. J. 1974, Inventory of waters of the praoject area, F-7-B-Z3, Job
1-fA, MT Dept. of Fish, Wildlife and Parks,; 22 pp.

Damroses R, J. 1985, Lake Mary Ronan winter creel rensus, F-7-R-3&, Job. HNo.
i, MT Dept of Fish, Hildlife and Parks, 11 pp.

Damrose, B,  J. 19846, lLake Mary Ronan winter creel census. Fi-8-35, Job
My.ls MT Dept. of Fishy Wildilife and Parks, 11 pp.

fulton, Leonerd A. 1963, The effect of temperature on incubating eggs,
juvenile,; and adult salmon. Administrative repert B. €. F., Seattle, WH.

Montana Dept. of Fish, Wildlife and Parks, Statewide mail survey fishing
precscure estimates, 1976, 1985,

Morrison-Maierle. 1976, Lake restoration program for Lake Mary Honan, James
M. Montgomerys Consulting Englneers, Inc.. Helena, M7, 17 pp.

EPS National Futrophication Survey. 1976, Report on Lake Mary Honan, Lake
County, Montana National Eutrophication Survey, EPA,; Region VIII, 13pp.

34





