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Hark-and-recapture methods were used to determine survival
of the various plants. Large fish planted late in the season
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of fish planted.
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THE IRFLUSKCE OF NATURAL MORTALITY
AND OTHER LIFE HISTORY PACTORS O THE YISLD TC THE ANGLER OF
PLANTED CUTTHROAT TROUT IV MUIBEL LAKE, OREGON

INTRODUCTION

A study to evaluate the contribution of various hatchery plants

of cutthroat trout (Salmo clarki elaerki Richardson) to the zngler

in Munsel Lake was initiated by the Division of Wildlife Besearch
of the Oregon State Game Commission in the fall of 196l. Feeding
habits, growth rates, yield to the angler, migrastion and natural
mortalities of the varicus plants were examined.

The totel catch of sach of the various plarts wes determired
acecording 1o a stratified random sampling program wtilizing one
weekday and one weekend day per week as sewpling periods. Fish migra-
ting out of the lake were cgptured in an upstrean~downstream weir.
They were tagged subcutaneously. Population estimates to determine
survival were made three times in 1962.

Growth rates in the three arcas of cutthroat irhsbitetion in
the Munsel Lake drairage were examined. Aleo changes in food habits

during 1962 were determined.



PHYSIOGRAPHY

Munsel Lake is located in Sections 13 and 1k, T18S, R12W, Heceta
Head Quadrangle, Lane County. Florence, Oregon, lies three miles
south of the lake. Munsel Lake is the lowest in a chain of four.

Its outlet empties imto the Siuslaw River (Figure 1).

It has a surface area of 103 acres and a volume of 3190 acre-
feet. The lake's mean depth iz 31 feet and the length of the shore-
line is 11,720 feet. Thirty-two percent of the lake's area is from
zero to 15 feet in depth (8, p. k). Figure 2 shows the contour map
prepared by the Oregon Fish Commission.

On the east shore of the lske is a stand of old timber made up

of sitka spruce, Picea sitchensis; Douglas fir, Pgeudotsuga menziesils

and hemlock, Tsuga heterophylla. The remainder of the land surrounding

Munsel Lake has been recently logged and a dense cover of rhododen-

drons, Rhododendron sp., huckleberry, Vaccinium spp., salmonberry,
Rubus spectabilis, thimbleberry, Rubus parviflorus; salal, Gaultheria

shallon, Western red alder, Almus rubra, and vine maple, Acer circina-

tum, has formed. Swampy areas are found in the northwest corner and
the northern arm of the lake.
Much of the littoral area of Munsel Lake 1ls covered with dense

patches of water shield, Braseniaz schreberi, and with smaller patches

of pond weed, Potamogeton spp., also yellow water lily, MNuphar sp.
In the swampy areas sedges, Carex spp., and willows, Salix spp.,
are predominant.
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Figure 2
g =~ Range 12 West, Lane County, Oregon.

Contour Map of Munsel Lake, Sections 13 and 14, Tovmship 18 South,

NOTES:

TOTAL BURFACE AREA 103 ACRES
VOLUME ABOVE 15 %1260 ACRE FT.
TOTAL YOLUME 23191 ACRE FT.

FISH COMMISSION
STATE OF OREGON

MUNSEL LAKE
SEC 13414, TIBS R IZW.
LANE COUNTY. ORTCON

DATE OF SURVEY 25 AuG. 53

SURVEY BY OAKLEY & STEWART

oare

= CL-8i-1

*q



The following gspecies of fish were fourd in Munsel Lake during

this study: Cutthroat trout, Salmo clarki; rainbow trout, Salmo

gairdneri; coho salmon, Oncorbynchus kisutchj kokanee, Oncorhynchus

nerka kennerlyi; largemouth bass, Mlcropterus salmoides; yellow perch,

Perca flavescens; bluegill, Lepomis macrochiruss warmouth, Chaenobryt-

tus coronarius; brown bullhead, Ictalurus rehulosus and prickly scul-

pin, Cottus asper. Three-spined stickleback, Gasterosteus aculestus

and black crappie, Pomoxis nigro-maculatus have been reported in

Munsel Lake by Griffiths and Yeoman (L, p. 32h4). Cutthroats, raine
bows, coho and kokanee are common owing to extensive planting of
hatchery fish.

Surface temperatures werc recorded on a maximumeminimum thermo=-
meter located in the southwest corner of the lake at a depth of one
foot. Changes in surface temperature are preserted in Figure 3.

The lowest temperature recorded in 1962 was 37°F and the maximum was
L°F. A rapid increase in surface temperature sccurred in March ard
April while a rapid decrease in lake temperatures occurred in October
ard December. During the summer months there were only small tempera=
ture fluctuations.

Vertical series of temperature readings were made during nine
morths of 1962 (Figure L). Munsel Lake "overturned" in the winter
but did rst freeze. By May, 1962, the lake had developed g thermo-
cline 12 feet in thickress. In August the thermocline reached its
maximal thickness of 20 feet with a change in temperature from 71°F at
20 feet to LE®F at LO feet. By December, 1962, there was orly a four

degree change in temperature from the surface to the bottom.
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Chemical properties of Munsel Lake were measured in August, 1960
(8, p. 11-12). A supersaturation of oxygen was found in the thermo-
cline, oxygen in the epilimnion was near ssturation, and in the hypo-
limrion oxygen concentrations ranged down to one part per aillion.
Total dissolved solids renged from Ll to 50 parts per million; PO,
was from 0.000 to 0.066 parts per million, and N0, ranged from 0.11 to
0.10 parts per million ir the two months sampled in 1963 (February
and April).

Munsel Lake drainage area is orly 3.29 square miles. There are
arly five tributaries to the lake. The inlet which connects Munsel
Lake to Aikerly, Clear and Collard Lakes supplies most of the surface
water flowing into the lake. The other fowr tributaries have a com-
bined drainage of 0.67 square miles (8, p. 9).

Rairfall in the Florence area during a l9-year period has aver-
aged 65,12 inches (5, p. L). In 1962, there was a total of 65.3k
inches. Most rair falls in the months of November through March.

The yearly change in lake level has been as much as three feet
(8, pe 3), but in 1962 it varied by only two feet.

Munsel Creek flows out of the northwest erd of Munsel Lake and
then south with a gradient of 30 to LO feet per mile for three miles
until it reaches the estuarine area of the Siuslaw River. The last
30C yards of the creek are gubject to tides. Munsel Creek flows
through a very dense cover of salal, huckleberry, salmonberry and
rhododendrons.

Flows in 1902 ranged from two cubic feet per second in the

sumer to 21 cuble feet per second in the winter. Lake levels and
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stream flows are meintained primarily by ground water discharging
from sand dunes around Florence (5, p. 13). Flows increase in a
downstrean direction because of the discharge.

Temperatures in Munsel Creck ranged from LLOF to 63°F. The
biggest change in temperature for any one day was 3°F. Night tempera-
tures were usually higher because of the length of time it took
water from the lake to reach the weir where temperatures were recorded.

Derse stream cover limited the temperature increase during the day.



HATCHERY PLANTS OF TROUT IN MUNSEL LAKD

Planting of trout in Munsel Lake and other coastal lakes of
Oregon has Leer based on the judgement of field biologists as to
what species and how many fish of various sizes were best able to
supply the angler with legal-sized trout (over eight inches). The
season usually opens the third weekend in April and e¢loses the end
of October. Since the first introductions of hatchery-raised trout,
binlogists have swit¢heé back and forth betweer planting of rain-
bows and cutthroats. Fry, fingerlings and legal fish have been
planted in varying numbers (Table 1). Analysis of the yield to the
argler of the various plants was usually limited te a few observa=-
tions of angler success early in the fishing season and total catch
of the different plants was not tabulated.

Ir the fall of 1961 the Research Division of the Oregon State
Game Commission began this study. Because there had been ordly
limited work on stocking retes in lakes in this region, planting
rates were similar to some of those previosusly tried. Six plants
were made in the year from December 1961 to November 1962 (Table 2 .

On Fovember 21, 1961, 7632 both ventral (BV) marked fingerlings
were planted by boat. There were 10.6 fish per pound. Length and
weight data can be seen in Figures 1L and 15, Section IV. Another
plart of 7579 fish was made in Aikerly Creek. The fish were marked
with a right ventral-adipose fin elip (RVA). By using two planting
procedures which had been used by fishery biologists of the area,

differences in yield to the angler were compared. In the following
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TABLE 1
Humbers of Trout

Stoeked in Years
Prior to Study

Date of  Ilumber Per Size in
Harl: Plant Pound Inches Species Tmber
BY ef2i/é1 160 2.5 Cutthroat 35,0L0
BY L/10/61 hei 3 " 1,71k
BY L/1k/63, 5 8 " 2,300
1960 2« Rainbow 15,052
1966 8 and over " 2,994
1959 & and over " 3,000
1958 "on o " 5,067
1957 2=l " 9,905
1357 L=t " 6,650
1957 & and over " 2,574
1956 2=l " 6,180
1956 6 and over Cutthroats 2,000
1555 wowoon " 1,500
1955 2-L Rainbow 65100
195h
1953 6 and over Rainbow 1,550
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pages the plant will be called the fall plant when reference is made
to the total plant, or secgments of the plant will be termed the RVA

or BV plant (Table 2).

TABLE 2

Cutthroat Plants Made During the Study

Harlk Date Planted Pish/Pourd Humber Type of Plant
BV 11/21/61 1046 7,632 Boat
va 11/21/61 1046 75579 Irlet
LvA Lf2/62 Las L, 000 Boat
LV &/ef6z 2.7 1,499 Boat
LV-RM 11/1/62 1.k 1,369 Boat
RM 11/29/62 1049 8,088 Inlet

On April 2, 1962, L,000 legal cutthroats, marked by an LVA
clip, were planted'by'boat in order to pet rapid distribution of the
fish. The plant was used to get an estimate of the mortality of the
fall fingerling plant. It will be referred to5 in the following pages
as the legal or LVA plant.

On August 2, 1962, 1499 left-ventral-marked cutthroats were

lented by boat. The fish were used in a population estimate to

o]

determine the number of fish of the three earlier plants that re-
mained after three months of fishing.
Or: November 1, 1962, 1369 left-ventral-right-maxillary=-

marked fish (LVRM) st 1.l fish per pound were planted by boat in



Munsel Lake. They were used to determine the number of fish re-
naining after the 1942 fishing season.
On MNovember 29, 1962, 8008 right-maxillary-marked finger-

lings were planted for study in 1963.



Stomach contents from fish collected during eight months (not
cansecutiﬁe) of 1962, were analyzed for volume and percentage of
sccurrence of £ood organlsms. Food intake and growth rates can be
compared. A4 lack of intake of rutritious foods by hatchery fish
gives a possible insight 4o the cause of mortalities in the various
plants.

Flgh from which the stomachs were taken were collected by gill
retting or were obtained from fishermen's crcels. The use of two
collecting methods may introduce some bime into the examination of
changes in feeding patterns. Fish from creels were utilized in
April anc Fay when the lack of apparent evening insect hatches
resulted in little change of diet between night and day. Differences
in feeding of different sizes of fish was unimportant as the fish
collected were of about the sano size.

Stomachs were initially fixed in five percent formalin to pre-
vent digestion. Individual stomach contents were later put in vials
contairing 7% percent ethanol.

Aguatic insect irmaturc stages were identified to family, while
all insect adults except mayflice were identified to order. All
stomach contents were dried for two minutes on tissue paper before
voluncs were measured. Stomach conterts fronm the fall of 1961 fingar-
ling plart werc used as a base for cxaminring feeding changss. The
percentage of occurrence by volume and the total mean volume of all

organisms occurring in the LVA gtomachs collected in April were about
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the same as that of the fall plart, indicating a rapid adjustment to
feeding on ratural foods. When necessary, stomachs from the LVA
plant were pooled with fall plant stomachs to give a total of ten
stomachs per month sampled. In September, LV plants were pooled with
the fall and LVA plants to get a larger sample. Such a.prscééure
tended to reduce the mean volume per stomach because the LV plant
had 1ot completely adapted to feoding on natural food but probably
increased the reliability of data on the types of food organisns
cater. In December, LV and LVBY plants were used t0 increase the
sample size. The resulting decrease in total mean volumes in
December can be seen in Figure 5,

Plarkton made up of 99 percent cladocerans and one percent
copepods, was the primary food eaten during the late winter and
spring of 1962. From February to April ard May the volume and
percentage of oceurrence increcased (Tigures 6 & 7s Table 3). Plankters
were found in much smaller amourts in June. ﬁufing the remainder
of the year they were not found in the stomachs examined. Hildee
brand and ?@wefs (é,kp. 3%h) and other authors reported finding
plankton in cutthrost stomachs during the summer worths.

Aquatic ingects consisting primarily of nymphs and subimapos
of iphemeridac constituted the predominant food throughout 1262,
Dimick and Mote (3, p. 7) also reported that mayflies were the main
f20¢ eaten by cutthroat trout in Uregon. ZIphemerid nymphe sccurred
in stomachs in large amourts in February, 1962, ard in the sampled

summer months of June and August. Subimagos were fourd in large
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TABLE 3

Percent of Cutthrpat Stomachs Containing Various Food Types

Date ~f Sample
3 * %* % 33 e 3t #H
Organisn Feb., 2 Apr. 28 May 12 June 22 Aug. 3 Sept. 20 Nove & Dec. 12

Cladocers 60 100 70 60
ltgpepods 30 30

sids 10 10 - 10 39 0
Ephemeridae-Nymphs  LO 30 80 23 gg %‘3 ;25
Ephemeridae~Subimago 30
Tendipedidae-Larva 20 15 33 10
Tendipedidae~Pupa 30 30 20 30 8 20 22
Fish-Fry 10 20 30 20 11 '
Coleoptera=-Adult 10 10 8 10
Diptera=-Adult 10 30 10 10 8
Hemiptera=-aAdult 10 20 10 11
Homoptera-Adult 10 10 8 10
Hymenoptera-Adult 30 11
Arachnida 20 10
Eggs~Fish 10 10
Plant & Dirt Pieces 8 1 20
Empty 30 Lk 10 LL
Worms (Bait) 30
Mollusks 1 10 10

¥wrish collected in gill nets
#Fish collected by angling

8T
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anounts ir the June stomach samples. It is probable that during
all of June and sarly July subimagos were present in large amounts.
Pupa and larva of Tendipedidae were second in abundance of aquatic
insects occurring in stomach contents. In Pebruary, tendipedid
pupae occurred in large amounts, and in Vovember, larvac made up
two percent of the total volume of stomsch contents. Chaoborinae,
Heleidae and Bactidae were found irn cutthroat stomachs also.

Surface food organisms were found in stomachs in every month
sarpled. In Jure and September large volumes of flying ants, Hymenop=-
tera, were found in cutthroat stomachs. Coleoptera, Diptera, Hemip-
tera, Homoptera and Hymernoptera were also present (Figure &), Arache
nida were present in mary of the months sampled.

Mysids (Neomysis merccdis Holues) were fed upon throughout 1962,

In August they made up 35 percent of the total volure.

Fish first appeared in stomach contents ir late April and were
found every month sampled until Yovember. Prom Figure 7 it is apparent
that there were two periods of predatory action on Tish. They
probably coincide with the times of hatching of eottids, perch, and
bass.

Kokanee eggs were eaten in large amounts in November. The
extent of feeding was probably increased becausc of the lack of
suitable spawning gravel for Lokance and the resultant exposure of
SELS .

Sphacriidas were found in stomachs in September and Hoveuber,

In December gastropods made up 69 percent of the total stomach volume.
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Plants and other detritus, classed as miscellaneous in the
graphs, mainly oceurred in stomachs of newly planted fish which had
not adjusted to feeding on natural foods. Figures 9 and 10 show the
differences in feeding patterns of fish that had been in the lake for
two months or less to those of older plants during the same period.

sZopty stomachs were first found in August. In each of the
three months sampled after August erpty stomachs also occurred,
probably indicating elther a lack of food or slow adaptation to
winter feeding habite. Fifty-eight percent of the newly planted
fish had empty stomachs. Orly 10 percent of the stomachs taken
Zrom fish of the old plants at the seme time were empty. The come
parison aids in reaching the conclusion that newly planted fish
experienced sone difficulty in edapting to a natural covironment.

Total food intake throughout 1962 is shown in Figure 11.
Aguatic insects were the most prevalent form by volume. Plaricton,
kokanee eggs and surface inscets regpectively followed in importance.
Fleh fry were fifth and mysids sixth. Two percent of the total
volume was t00 well dipested to be identified.

Changes in mean volume of stomachs ir ecach sampling period and
the change in mean volumes for rewly planted fish with respect to
the old plants are shown in Figure 5. Trom these data it can be
concluded that the maiﬁ growing season must have been from early
Hay until about the end of August, coinciding with the growing time
as shown in Section IV in the discussion of growth. Fish samplec

in February, fpril and Hay were maintainirg 2 slight growth ratc.



Mysids
10.5%

Surface Insects
6519,

Insect. Parts

Figure 9. Percent by Volume of Food
Types Consumad by New Plants of Cut-
throat Trout.

rayfish 11%
Mollusks 129,

Aquatic Insects

Surface
Insects

12.8%

Kokanee Eggs
- 421%

Figure 10. Percent by Volume of Food
Types Consumed by 01d Plants of Trout
During the Same Periocd as the New
Plants.

. ¢



Insects

Aquatic
28.4 %

Surface
Insects

- 14.0%

Plankton
18.3%

Kokanee
Eggs
1 8; 3 _OIO .

Unident 1.8%

X Mollusks 1.0%
Misc. 0.2% -

Figure 11. Percent Occurrence of Food Types in A1l Trout Stomachs Analyzed.

. €2



In each of the times sampled the mean volume of gtomach contents
was just over (.30 milliliters. Thus it appears that the mean
volume is enough to maintain condition in fish feeding mainly on
planktorn and small aquatic insects. In the period from February to
Hay the average maximal temperature was 55°F with means of L&, L&,
57 and 59 degrees in the four months of the period.

Ir the sample of fish collected in September, November and
Decenmber there was a drop in weight and condition. The mean volune
of stomach contents of fish collected in November and December (not
including volume made uwp of eggs) was under (.15 nilliliters. In
September one of the nine fish sampled had 85 percent of the total
volunc., The mean volume of the other eight fish was 0.09 milliliters.
From the fish examined in the three months it appears that with a
nean volune of 0.15 milliliters or lcsg of a paz&;icular food, there
is a loss of condition in these months. The mean maximal temperature
for the four-month period, from September to December, was 60°F.
Yeans of 70, 63, 56 and 52 degrees respectively occurred in the four

ronths.



GROVTH

Ir an evaluation of hatchery plants it is necessary to know
growth rates and condition factors of the planted fish. Such values
are an indication of the success of the fish in meeting natural condi-
tions. Fingerling plants should grow enough to reach the legal size
by the opening of the season.

Before a plant was made, lengths and weighte were obtained at
the Alsea Hatchery from a sample of fish, thus fixing the first point
on the growth curve. This point usually carnot be compared with those
that are obtalved later since the colleetion methods in the hatchery
and those in the lake are probably different in selectivity. Perindi-
cally throughout the year fish were collected by gill nets and from
Tishermen. Lengths were measured to the neerest millimeter. Fork
lengths were used because modification of the caudal fin in hatcher-
ies made the use of total lengths impractical. Weights were measured
to the nearest gram. Condition factors were computed using fork
lengths, Ker, (7, p. 160-162).

Because the fall, 1961, fingerling plant migrated through or
inhebited three areas in the Munsel Lake drainage the increase in
length in each area was studied (Figure 12). The main period of
growth in Munsel Lske was from April to the end of August. The
epparent increase in length from November, 1961, to March, 1962, may
have resulted from gill net selectivity for the larger fish in
February and March. Data from individuals of the plant indicated

that less than five percent of the fingerlings were under eight inches
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ir total length, the legal length in Oregon coastal streams by the
opening of the season on April 21, 1962. The average gain in length
per month was seven millimeters. Fish from the plant which migrated
out of the lake and took up residence in Munsel Creek had a much
slower growth rate, four millimeter per month. Because the estimate
was computed from the size when planted, it is probably high. It is
probable that the fish entered the outlet in late February or early
March when they had a mean length of about 185 millimeters, giving
a growth rate of about 1.7 millimeters per month. In streams in
vestern Oregon the spring months are the period when growth rates
are highest.l Saltwater growth rates were considerably higher than
in either of the other habitats; 21 millimeters per month. 4 slight
decline of growth rate appears to start in August possibly coinciding
with the time of movement of searun fish from the ocean t0 tidewater.

velghts were taken only from lake-dwelling fish (Figure 13).
Prom the initial planting date until the end of August data from
samples of the fingerling plant showed that they had a steady gain
in weight. The largest rate of gain was from late March to late
August. For the remainder of the year the fish appeared to have a
slight loss of weight possibly because of the apparent lack of suffi-
cient food or because of the competition for food after the August plant.

Condition factors were periodically calculated for all plants
but because of the large confidence limits the value of the estimates
was minimal. There seemed to be»a decrease in condition soon after

pianting and an increase during the summer months.

Personal communication with Joseph H. Wales, Oregon State University

3
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The data teken from a sample of the LVA plant showed that they
had ar increase in length of six millimeters & momth in the lake.
In saltwater they had the same growth rate as the fall plant; 21
millimeters per month. The plant, therefore, had the relatively
same pattern of growth during the year as the fall plant.

The LV plant in August had an extremely high conditiorn factor
before planting. After the plant it had an spparently normal gain
in length but lost over L0 percent of its weight. In the hatchery
these fish were feeding under almost optimum conditions end when
planted the lake enviromment could not duplicate these conditions.
Slow acclimatization to feeding under wild conditions probably

contributed to the loss of weight.
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WIGRATION

then eoastal cutthroat trout are planted in streams during the
spring months, usually most of them migrate downstream to the
acean,g This 1limits the number of nrewly planted fish which can be
caught by anglers. Uhen figh are planted in a lake with an sutlet,
migration out of the lake has been known to occur. The number of
fish making up this migration has not been determined.

To measure the extent of the migration from Munsel Lake, sn up=
stream-downstream welr was constructed about 100 yards upstream fron
highway 36 (Figure land 1h). Tt has tws electrically driver screen
drumg, four feet in diameter and ten feet long, which pass debris
over the weir, thus minimizing clogging of the traps.

There are two downstream traps. One is an inclined plane trap
where water flows over a flat screer, tilted downward in the direc-
tion of the flow. Pish gwimming down this sereen are collected in
a screened box connected 1o the lower end of the inclined screen.
This box is divided into two sections. The forward section has a
serles of bars which allow small fish to fall through, while figh
eight inches or over pass on to the second section. The other down-
streanm trap catches fish which pass through a pipe two inches in
diameter. Yater flows through the pipe due to a head difference
between the backed up water upstream from the weir and the water in
the trap. A screen prevents fish from esceping from thie trap.

ZPersoral commurication with Paul Vroman, Game Commission Hatehem,
Alsea, Oresgon : ’
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Water flowing into these traps flows under stoplogs separating the
downstrean trsps from the upstream trap and up through a screen
grating in the floor of the upstream trap. This water forms an
attraction for upstream migrating fish by passing through a A
shaped lead constructed of screen. Downstream trapping began on
March 30, but the upstream trap did not begin operating until April 27.

A1 fish passing through the weir were measured to the nearest
millimeter, fork length. Twelve species of fish were caught in the
weir during the 1962 trapping season: Cutthroat trout, rainbow
trout, kokanee, coho; largemouth bass, bluegill sunfish, perch,

brown bullhead, three-spined stickleback, prickly sculpin, brook

lamprey (Lampetra plsneri) and Pacific lamprey (Lampetra tridentata).
A large mumber of crayfish were captured also.
All cutthroats which were caught in the weir were tagged with
a yellow subcutaneous tag., The fish were anesthetized with M.S8.222.
The tagging procedure was the same as explained by Butler (1, p. 203~
206). The tags were rumbered consecutively to facilitate identifica-
tion of individual fish. The numbered side was inserted so it could
be read through the skin (Figure 15). The underside of the tag had
"Return to 0SGC" written on it. A total of 1,037 cutthroat trout and
58 rainbow trout were tagged at the weir from April to December, 1962.
Because construction work on the weir was not completed until
the end of March, & total count of fish migrating out of the lake
was not obtained. Sumner (10, p. 78) found that during a period of

three years of study on Sand Creek only ten percent of the downstream



Figure 15. Tagging Tool and Subeutaneous Tag in a Cutthroat Trout.
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migration occurred before April. The total mumber of migrants of
the fall plants in Munsel Creek, as shown in Table L, is therefore
probably ten percent too low. An estimate of the total rumber of
migrants computed by multiplying the total known migration by 1.10
is shown in Table L. Fish may have escaped capture during periods
when debris clogged the traps. No estimate can be made of the
mnumber escaping but it is probably quite low.

TABLE L

Humber of Downstream Migrant Guﬁthroat\Tagged at the Weir

Total Number Bstimated
of Downstream Percent of Bgtimate of Percent of
Mark Migrants Total Plant  Total Migrants Total Plant
BY 309 h.05 340 L.Ls
RVA 286 3.77 313 Lh.12
LVA L22 10.55 L22 10.55

The migrational pattern in weekly imtervals of the BV, RVA and
LVA plants can be seen in Figure 16. Most of the downstream migration
occurred during April and May. By the end of June downstream
migration was complete. Orn July 3, the last cutthroat was captured
in the downstream trap. A total of eight fish of the 1961 legal
plant were captured during the downstream migration. Fourteen wild

cutthroats were captured in the downstream traps.
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Upstream migration until Fovember was made up primarily of small
wild cutthroats probably migrating into Munsel Creek from the wpper
tributeries of the Siuslaw River. Orly ter of these fish were caught.

Ir lovember two searun cubtthroats were captured in the upstrean
trap. These were the only searun trout captursd in the weir. Three
other searung were captured below the weir, two in Hovember and one
in February. Other trout were seen below the weir but were not
recovered. Throughout the year there was poor trapping efficiency
resulting from a lack of attraction water. High tides which osccurred
in the wirter wouths caused flooding of the upstream trap. High
water behind the welr during high tides allowed fisgh to juwmp over
the revolving drums.

Ter tagzed cutthroats were reported by anglers fishing in tide-
water in the Siuslaw iner. Figure 1 shows the five locationg where
these fish were caught: 1. Mouth of Horth Fork of Siuslaw River,
one fishs 2. Cushman, two fish; 3. between Cushman and C & D Dock,
ome fishj L. in front of ¢ & D Docks, three fish, and 5. by David=
sons ¥ill, two fish. All reported tag recoveries were from figh
taken above the mouth of Munsel Creek. TFive of them were over eight
miles upstrean from Munsel Creek. It is therefore probable that
searun cutthroat trout wander throughout most of the tidewater ares
belore homing to thelr spawning streanm.

Higratiorn of fish out of the lake to Munsel Creek where the fish
ook up residence was found to ocour. Trout in Munsel Cresk were

collected with a pulsating direct currert backpack shocker,
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developed by Uceanic Instrument Company of Seattle, hashington. In
September and November about one~fifth of the outlet was covered
by this method. In September, 13 marked and four wild cutthroats
were captured. All were bagged with the subcutaneous tags. In
lovember when shocking in the same areas of the outlet, eight marked
and three wild cutthrogts were captured. Two of the marked fish
that were tagged in September were recaptured. All of the marked
Tish were of the two fall fingerling plamts. Chepman (2, p. 100-101)
found that in coho salmon the Tisgh which had established a territory
usuelly were able to keep that territory when other coho tried to
obtain it. This type of behavior in cutthroats would explain why
no LVA fish were caught since they began their downstream migration
at least o morth later than the fingerling plant.

I June, cutthroats in Munsel Lake undergs a vertical migration
from the surface to the cooler water in the thermocline. This
sceurred when the surface temperature was above aboub 65°F, This
was substantiated by a rapid drop in bank angler success because théy
were not able to fish in water as deop as boat anglers. In September,
these fish returned to the surface where they became easier to catch.
This resulted in an ircreased catch per angler hour.

In the evenings during June and July, fish came to the shallow
arcas of the lake to feed during abundant May fly hatches and could
be caught at the surface. In the daytime they were rarely caught

at or near the surfacs.



Thege three types of migration serve to reduce yleld to the
angler. Migration out of the lake to the ocean causes a loss {0 the
angler of wp to 1l percent of the total plent (Figures 17, 18, 19
and 20). These fish have a two~to-five-month perisd of ocean resi-
dence when they are not subject to angling pressure. During this
perisd natural mortality can reduce the number of fish before they
return to tidewater where they enter the fishery. Fish that migrate
into Munsel Creek and remain there are for the most part safe from the
angler due to the heavy undergrowth along the stream and inaccessibi-
lity of the stream throughout much of its length. Vertical migra-
tions of figh into the thermacling\makes them less available to the
angler who fishes the lake's swrface. During this period the thermo~
cline mortality reduces the number of fish that may be caught in
the fall.
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NATURAL MORTALITY

Egstimates of survival of the different plants were made three
times in 1963. Natural mortality and migration out of the lake
determine the mumber of fish available to the angler.

Marked cutthroats were boat-planted in the lake to obtain a
marked-urmarked ratio uwpon recapture. Trap nets, high-speed trawls,
gill nets, the welr and creel census were all used in an attempt to
recapture fish, thereby determining the ratio.

Experimental sinking gill nets with one, one and one~-half,
two and three inch stretch mesh, 100 feet long were used. Netting
sites were chosen randomly. No nets were set completely in water
over LO feet in depth (in the hypolimnion) as I felt that they would
not catch fish. Because all fish caught would be of the same year
class and the nets used had a variety of mesh gizes, it was felt
that there would be very little selectivity for fish of any one
plant. It was found that this assumption was not correct at least
during the first estimate. It was necessary to use gill nets in
later estimates because they were found to be the only way fish
could be caught after they had moved into the thermocline. -

If the fish were allowed to remain in the lake for about &
month before fishing on them, markedeunmarked ratios of fish taken
by anglers proved to be a reasonably unbiased estimate of the actual
ratio. This occurred only during the first estimate and could there-

fore not be used in the two later estimates.
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Migration out of the lake of the different plants proved to
be a reliable way of getting an estimate since the mmber of migrants
of each mark is a good indication of their abundance in the lake.
This method can only be used in the spring when there is downstream
movement out of the lake.

Irap nets and a high-speed trawl were each used for two days
to try to capture fish during the summer months. No fish were
captured by these methods. I felt that the trout were swimmirg over
the leads on the trap net rather than entering the trap and the
swinming speed of trout over eight inches long allowed them to
evade the trawl.

In April the LVA plant was used as marked fish to determine the
survival of the fingerling plant. Fish were recaptured using gill
nets, the weir and by angling. The total population and the variance
of the population were computed using e Peterson estimate (9, p. 83~
8ii)s The mumber of survivors from the BV and RVA plants was determined
by subtracting the known number of marked fish from the estimated
total population and multiplying by the mumber of fish with s specific
mark which were captured and dividing by the number of fish caught,
not including those of the LVA plant. Confidence limits (95 percent)
for the other two methods of recapture were determined by calculating
the variance and using a normal distribution (Table 5).

The gill net estimate showed a survival rate of eight to 11
percent for the two fingerling plants, There was no significant
difference in survival estimates as shown by the migration and



TABLE 5

Results of the Estimates of Population Survival of the Various Cutthroat Plants

Percent. Percent

Month of Mean Number ’ Remaining Total Sampling
Mark Estimate of Survivors 95% CaLe From Plant Mortality Procedure
BV April 762 Lo5- 939 5.3-12.3 91.2 Gill net
RVA April 706 428« 984 5.6=13.0 90.7 Gill net
BY April 2,189 2,048~2,330 26.8-30.5 71.3 Migration
RVA oril 1,888 1,761-2,015 23.2~26.6 75.0 Migration
BV spril 2,085 2,020=2,150 26.5-28.2 73.2 Creel Census
RVA April 1,939 1,876-2,002 2h.3-26.0 73.6 Creel Census
BV August Lo 2- 27 D= 3.6 82.3 6111 net
RVA August 97 5~ 525 0= 6.9 83.8 Gill net
LVA August Th L= 629 0-15.7 Lé.2 Gill net

November 18 - 22 0.1- 0.3 82.0 Gill net
gg& November 6 25- 67 0.3- 0.9 83.8 Gill net
Lva November 65 37- 93 0.9~ 2.3 L5.6 G111 net
v November 176 B1- 271 5.4-18.1 1h.9 Gill ret
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creel census data, 20 to 33 percent. In both estimates the calculated
mumber of survivors from the BV plant was greater than the RVA plant,
however the differsnce was not significant. The conclusion was made
from these data that a fingerling plant made in November must be four
times as large as a legal plant made near the season opening to pro-~
vide the same number of fish to the angler.

In August the LV plant was used as marked fish to determine
the survival of the fingerling and legal plants after three momths of
fishing. Fishermen were removing the newly planted fish during this
estimate thus survival was estimated using the Schnabel method. 4
complete creel census was therefore conducted during the five days
used to determine the dilution of marked fish. Gill nets were used
to capture the fish.

The survival was determined using the formulat

ﬁx = Z‘(Ct, &)

Where:
ﬁx = Total population in the lske.
Cy = Total sample taken on day t.

Ht = Total number of marked fish at start of day t.

R 2 Total number of recaptures during the census.
Survival of each plant was obtained by subtracting the total number of
planted fish from the Nx estimate.
Ninety-five percent confidence limits were set using the
normal distribution and computing the variance by using the following
formulas
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The results of this estimate is shown in Table 5. The large
confidence linmits are a result of the small number of fish captured,
51 recaptures. The actusl number of survivors from each plant
ﬁndaubtedly falls within the large confidence limits. Selectivity of
gill retting may have caused some bias in the estimate. However, I
feel that this estimate is correct. Results of creel census data
also indicates that the plants have been greatly reduced in rumber.

After the close of the fishing season the rumber of remaining
fish was determined using the LVRM plant as marked fish in a gill
net census. The total number of fish in the lake was computed using
a Petersen estimate and confidence limits were set using a binomial
distribution. Because of gill net selectivity the actual results
may be somewhet biased. They do indicate that at the close of the
fishing scasor fishermer had eliminsted almost 81l of the fish
available to them.

The results of the three population estimates showed that
natural mortality is the major factor in determining yield to the
angler of any plant and that natural mortality is probably related

to time of plant and size of fish (Figures 17, 16, 19 and 20). The



determination of when to plant fish is therefore necessarily

dependent on the natural mortality expected from the plant.



CRERL C¥NBUS

The most important aspect in determining the velue of any plant
of fish is the yield to the angler. Changes In catch per unit of
effort, rumbers of fish caught and rumber of hours fished in relation
to the various plants were examined.

The fishing in Munsel Lake is typicsl of almost all coastal
lekes in that the heavieet fishing pressure cccurs during the first
few weeks after the start of the fishing sesson. During this period
Tew of the weekend anglers are from the Florence area, and in the
summer months vacationing arglers fish almost as many hours asg
resident anglers. ixcept for a few weekends following the opening
of the season, resident fishermen sut-rumber anglers from other
than the Florence area.

Boats may be rented at the Munsel Lake Resort on the west shore
of the lake or may Le launched at a public boat ramp st the south=
west corner. Bank anglers fish in an zres 300 yards on each side
of the launching site. Many home owners in the area keep boats at
the lake.

kith the cooperation of the Department of Statistics at Oregon
State University, a creel sampling program wes devised to estimate
the total catch of the various hatchery plants. 4 stratified
random sampling scheme whereby weekends, weekdays and holidays were
treated separately was used. Because of the size 5f Munsel Lake and
the presence of only two access points it was possible to interview

almost all of the parties that had completed fishing on the daye
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sampled. One weekday and onc weekend day a week was sampled. It

was necessary to make the assumption that all weekdays were alike,
and that all weekend days were alike. The day sampled was chosen
randomly, and was not sampled again until all days of the stratum
were sampled. All holidays were sampled. Saturday and Sunday of
the opening weekend was sampled because of the large engling pressure
on these days. The first five days after planting 1500 cutthroats
in August were censused because of the increased angling pressure.

All parties leaving at elther of the two access points were
checked for total number of figh caught of each mark, number of fisher-
men in the party and total hours fished. Residents of the lake
who di¢ not use the two access points were asked to keep their
own records of each fighing trip. A creel census form and a key
to identification of marked fish was given to all of these residents
(Figure 21 and 22). Becauée gach resident was interviewed every
month, there was an excellent return of the forms.

The total catch estimate was determined by dividing consecutive
weekend or weekdays sampled into groups which were strates, with
similar numbers of total fish caught. On some of the days sampled,
a complete check of all anglers fishing the lake could not be made.
0f a total of LCY boat or bank fishing parties fishing Munsel Lake
on the days censused, 385 or L.l percent, were checked as they
left the lake. The assumption that the missed parties caught the

same mumber of fish on the average had to be made. Total catch
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Figure 21. K¢y Used by Resident Anglers for Identification of
Marks on Cutthroat Trout

RECORDING MARKS

CUTTHROAT TROUT
d Dorasl Adipose

:/;.%"I;;ﬁ Sidé of Fish
~ *

« Caudal

Pectoral Left Ventral

Steps
1. Check adipoget a. If present mark is a both ventral BV
I? fish is over 11" recorded "BV 1961"

b. If absent see step 2
2. Check ventral finsg:
a. If right ventral is shorter than the left the
mark is RVA

b, If left ventral is shorter tham the right the
mark is LVA

The BV marked fish over 11 inches long were planted in the
spring of 1961.

The RVA and BV marked fish were planted in November 1961.
The LVA marked fish were planted in April 1962,

Fish with no merk sre probably wild fish.
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Flgure 22. Resident Argler Creel Cersus Form

Lake Resident COreel Census

April

Date and  Number of
day fighermen

Potel hours  lumber of fisii of each species caurht
fighed Bass Percit Painbows Cutthrost

Species fished
for

Sun

Mon

Tues

Hed

Thurs

pegeied

Mon

3




estimates were made by using the formulas

Pig & i
Z‘"‘?‘;“")Eg(z«y) n

theres TCX = Total catch of fish with the mark x.
Miy = Total rumber of parties of a known type y, boat or
5 » th
bank, on the sampled i-- day.
my.. = Total number of parties sampled, of a known type ¥,
P 3

9 th
boat or bark, on the sampled i  day.

"3\‘}
"

tumber of fish caught and recorded of the mark x on
th
the i day.

Total number of days irn the stratum.

o
3

i

Number of days sampled in the stratum.

%
[}

fstimate of the number of fish caught of the mark x
on the iég day.

The total catch of any plant, mark, can be determined by swming
the total cateh estimates of all strata.

The variance of the total cateh of the individual strata can be

determined by usirg the formulat

s
n s T

V(TC) - “ix )
s 2 Szﬁix)z
there: 2P, = Pix® =g x _Nen
Tl ¥

By pooling (adding) the variances of the total catch of all the

strata, the total verlance of gll the strata can be determined.
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The decline in total catch of each plant on the weekends and
holidays censused is presented in Figure 23. ‘Figure 2l; shows the
decline in total fish caught of each plant on the weekdays‘censuseé.
The rapid decline in numbers of fish as the season progressed is
quite apparent. In the first six weeks of the fishing season,
anglers had taken about 90 percent of the estimated total cateh of
the BV, RVA and LVA plants for the entire season. The LV plant
made in August followed the same rapid decline as that of the LVA,
BV ard RVA plants. Five days after making the LV plant, 50 percent
of the total 1962 catch of these fish had been made.

The caleulated totel catch of each plant is shown in Table G,
The LV plant made in August was the most successful with 608 to 89
percent of them getiting into the fisherman's creel. The lepal
plart was the next most successful with 3L to L7 percent taken.
The finperling plants were the poorest in percentage of return to
the angler, with nine to 15 percent for the BV plant and nire to
12 percent for the RVA plant. It can therefore be concluded that
the larger the fish at planting time, the greater the vield to the
angler; or that the later the plant ie made the more fish of that
plant will be taken. Wales and Borgeson (12, p. LOS) also found
that the percentsge of return to the angler is greater with
rainbows of larger size. These statements are true even if
migration is added. The bigpest factor deteraining the yield

of a plant to the angler is the natural mortality of the plant.
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TABLE &

Estimates of the Total Cateh
of the Various Plants of Cutthroats

95% CL of Percent

Hark Total Catch 95% CL of Plant Caught
BY 1,002 765 to 1,219 10.28 - 15.97
RVA &7 732 o 963 9.66 - 12,71
LVA 1,666 1,L83 4o 1,889 37.08 - L7.22
LY 1,100 2L 4o 1,282 63.2L - 83.52

The total mmber of parties was caleulated by using the same
method as in determing the total catch. By uwsing the total nunber
of parties fishing on the sampled day instead of F;x the total
rumber of parties and their variance cen be calculated. Table 7
shows the results of the calculations. A4 total of 11Ch parties
(£ &4 at 95 percent C.L.) of all types (resident, boat and bark)
fished in Munsel Lake during the 1962 fishing season. By maltiplying
the mean number of parties of each type by the average rmumber of
anglers per party of that type and adding the products, ar estimste
of the total mumber of anglers was determined to be 2262,

Changes in the number of boat parties fishing each month
can be seer ir Teble 8. The decline in number of boat pertics
per day is less rapid than the decline in nudber of $ish caught per
day. Aflter the middle of May to the LV plant in August, the namber

of parties fishing is nearly constant. The highest peak during the
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period sccurred on Memorial Day. The LV plant in August caused an
increase in number of parties fighing until September. From then
on there was very little fishing.

Changes in the rumber of bark parties fishing each month are
shown in Table 8. Until June the rumber of parties fishing each
day was nearly constant. After June the fish evidently moved to
the thermocline and became hard to catch so that the rumber of bank
parties fishing declined to almost zero. Vhen the LV plant was
made the fish could be caught from the bank and the rumber of bank

parties increased.

TABLE 7

Number of Parties of Bach Type
Fishing in Munsel Lake During the 1962 Fishing Season

MNumber of  Anglers Per Total 95% CL
€ ng ] 5%

Day Type of Party  Parties Party o?yﬁﬂgﬁgrs Parties

Al Resident 83 2.1 200 o
WE & H Boat 337 2.13 718 307~ 367
15)] Boat k51 2.1k 965 289~ 613
Al Boat 788 &oli- 952
WE & H  Bank 76 1.65 129 28~ 126
WD Bank 155 1.61 250 87- 223
All Bark 233 1o~ 317

Total All 1,10L 2,262 919~1,289




TATLD &

Change by morth in the Average Iumber
of Hours Fished and Parties Fishing on the Deys Censused

Weekends and Holldays Veskdsys
Boat arnd Resident Bank Boat arg Resident Bani;
Arnglers Arplers Anglers Anglers
Honth  Tumber of Lve. Ave. Ave. Ave., Humber of Ave,. Ave. Ave. Ave.
Days Sampled Iumber of Mumber 57 Ihmber Iuwsber of Days Sampled ilumber lumber lMumber Humber
Hrs. Parties of Hrg. Parties of Hrs. Parties irs. Parties
Fished Per Day Fished Per Lay Fished Per Day Fished Per Day
spril 3 2h2.3 30.0 18,3 2.7 1 50.0 6u 0 7.0 2.0
May 5 o6 9.2 16.4 5.0 L 22.8 LG 6.8 3.0
J'Jl:’ ‘5 20.2 20? 0.0 (S i}, éj.{:} 20? (.2 el
fupust b 3%.5 B2 7.0 3.0 5 15.8 8 1.8 1.k
S@{g*t‘ﬁﬁﬁh&r 6 ? . 3 11 3 {} 2 (e 2 L‘ 205 ln 0 0‘2 {}02 ‘;{E
Getober z& li b 0 Ca B 0.2 0.2

Ga2 1.0 0.6 0e0
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Total hours fished by each type of angler was czﬁm;pute& in the

same way as the total number of parties was caleulated (Table 9).
Boat and residert anglers fished a total of 3531 hours (+ L70 hours

95% CL). Bark anglers fished a total of 5L3 hours (+ 1h2 hours

955 CLY.
TABLE 9
Fumber of Hours Fished by the Angler Types

' Pisherman Total Hours ‘
Day Type v Fished 95% CL
YE & H Boat & Res. 2,076 1,976 - 2,178
WD Boat & Res. 1,453 993 = 1,913
Al Boat & Res. 3,531 3,000 - L,001
VE & O Bank 279 23 - 327
i) Bank 20k 130 - 396
211 Bank 543 Lol - 685
Total A1 L,o7k 3,583 ~ 4,565

The changes in number of hours fished each month can be seen
in Table ¢. These changes reflect the same pattern as was found in
fish caught and mmber of parties fishing.

In evaluating the success of any plant of fish, catch per unit
effort as well as total catch is important. Opiniorn on what is a
good cateh per unit effort varies with the species, habitat, and

the biologist. Usually for a trout fishery a fish per angler hour
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allowed fish to move to surface waters and to become more availasble
to the angler. The increase could have been ecaused by a reduced

food supply which promoted more active food seeking.

TABLE 10

Catech per Angler Hour
of Bach Plant of Cutthroats
for the 1962 Pishing Season

Type of A1l All But  Fall BY RVA Lva w
Angler Plants LV Plent Plants

Boat 1.35 1.0k Q.50 .28 0.22 0.5k 1.5L

The effect of making a plant during the season can be seer in
the large catch per hour of the LV plant. The rapid reduction in
catch per hour of this plant is similar to that which oecurred with
other plants. The reduction did not continue but in September and
October rose again to over a fish per hour. The fish spparently
did not eat readily during their first month in Munsel Lake. It
is therefore feagible that with increasing appetites they became
easier to catch in spite of their reduced numbers. Von Geldern
(11, p. 260) made a similar observation and said that it nay be
related to hablt adjustment, ircreased hunger, distribution, or

other unknown Factorsg.
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The achievement of a stable cateh per hour is impractical but
may be reached by inereasing the number of plants without inereasing
the rumber of fish planted. By reducing the number of fish planted
before the season opening (late April) and planting them later, after
June 15, the natural mortality and migration out of the lake may be
reduced thus increasiry the pércentage of return to the angler
(Figures 17, 18, 19 and 20). Hatchery mortality in fish of legel
size is less than one percent during these two msnths‘g Feeding
costs for a twd month period for fish of this size is about ten
cents per fish. Migration and nabtural mortality amounts to sbout
a L0 to 50 percent loss. Therefore a plant in Jume of 1000 fish
would return about LOO more than a similar dpril plant at a ned
cost of L0 cents per extra fish. A plant in August would undoubtedly
be necessary again to inerease the catch per angler hour. The
determination of how many fish arc needed for each plant cannot be
adequately deduced at this time. The study will be contimued for
gt least four more years in an attempt to determine the required

MEbers.

JPersonal communication with Paul Vroman, Game Commission Hatchery,
Algea, Oregon



SUMMARY 4¥D CORCLUSIOH

1. This investigation was initiated in 1961 by the Division of
Wildlife Regearch of the Oregon State Game Commissiorn to determine
factors which may affeet the yield to the angler of various plants of
cutthroat trout in a coastal lake with an outlet to the ocean. The
major objectives of the study were: (a) to determine feeding patterns
of recent versus old plants; (b) to study growth rates in the lake and
other habitat used by these fishi (¢) to determine the affect of migra-
tion on the yield to the anglerj (d) to estimate natural mortality
for the different plants; and (e) to analyze cateh informstion in
relation to the previous objectives. Four plarts were intensively
studied.

2. Tish from which stomachs were obtaired were collected primarily
by gill netting. Stomach contents were identified to family for
aquatic insects and {o order for surface foods. During the winter and
spring months, plankton was the most importent food. Aquetic insects
were second in occurrence during this period and in the summer were the
primary food organism found in the stomachs examined. In the fall,
kokanee egps and surfacec insects were the most abundant. Feeding habits
and volume of conterts for plants which had been in the lake for less
than two months were urlike that found in older plants.

Se Growth retes were examired utilizing lengths and weights
cbtained from fieh in the three habitate: (a) lake, (b) outlet, and
(c) salt water. Growth rates in thesc areas were found to be different.

In the lake growth averaged between six and seven millimeters a month.
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Ir the outlet stream it was under two nmillimeters a2 morth. Salt water
growth was about 21 millimeters a month and seemed to be divided into
| two periods which probably indicate a fast growth while in the ocean
and a slower growth in the estuary. Growth rates were related to
changes in mean volumas of stomach cortents.

Li. Fish migrating out of the lake were captured by means of a
weir. They were then tagged subcutaneously for future ldentification.
A total of 1017 downstream migrating cutthroats of the plants made
during this study were tagged. JApproximately ten percent of tie
trout in the lake at the start of the downstream migration were
captured at the weir.' Downstream migrants were captured in the weir
from April to Julyj the bulk of the migration was in April and May.
Only 15 tags were recovered. Fishermen reported catching ten téggeé
fish. 411 angler recoveries were upstream from the mouth of the
outlet of the lake which empties into the estuary. This indicated
that there was movement of searun fish throughout tidewater before
homing to their spawninrg streanm. Migrétinn in the lske and outlet
was also studied.

5. Survivel estimates were determined three times during this
study. #Merked fish were boat-planted in the lake and recapture was
conducted using gill nets, angling and the weir to determine the
marked-urmarked ratios. Mortality was the most important factor in
determining yield to the angler. The amount of mortality was
determined in relation to the time of planting and the sigze of the

fish planted. Mortality in two lovember fingerling plants was between



66

75 ard £2 percent, for an April plant L6 percent ard for an August
plart 15 percent. 7

6. & stratified random sampling scheme whereby weckdays,
weekends and holidays were treated separately wes used to determine
the total catch of the verisus plants. Angling pressure wes heaviest
during the first two weeks after the season opered. A totel of
about 110 parties (2260 anglers) fished L4100 hours in the 1962
seagon to cateh 4630 hatchery trout. Catch per angler hour averaged
1.35 for the 1962 fishing season. A month or less after planting,
the catch per hour was reduced to less than a half figh per hour.
The August plant showed the largest return to the angler (74 percent),
the April plant second largest (L2 percent) and the fingerling
plants the lowest (11 to 13 percent).
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