
JU I law



ANNUAL REPORT

FISHERY DIVISION

1950

C. A. Lockwood
State Came Director

OREGON STATE GAME COMMISSION

January, 1951



TABLE OF CONTENTS

As2

Introduction 	  5

Umpqua River Investigations 	  6

Rogue River and Curry County Stream Investigations . 	  18

McKenzie River Investigations 	  36

Lower Willamette 	  51

Northeastern Oregon 	  54

South Central Oregon 	  75

Central Oregon 	  85

North Coast 	  114

Fish Liberations 	  140

Fish Propagation 	  150

Warm—Water Game Fish 	  151



INTRODUCTION

The Fishery Division of the Oregon State Game Commission
continued in 1950, with activities of previous years embraced under
the general categories of research, management, and production. Some
activities were expanded or added where a need arose, and others were
reduced or eliminated. In general the over —all program followed much
the same course as in 1949.

The field agents were concerned with a variety of programs
relating to fishery management, but their primary concern has been an
inventory of the fish populations and an evaluation of factors influ-
encing them. Some men have been required to confine their efforts
almost entirely to a single stream system or group of lakes. Others
have been able to accumulate valuable data covering a wider geograph-
ical range.

Fish hatcheries have produced trout and salmon in 1950 in
an unprecedented poundage volume. Expansion and renovation of propa-
gation facilities was necessary to accomplish the increased production.
Reports of improved trout angling from many areas of the state are a
reflection of the expanded production.

The information presented in the following sections summar-
izes the progress that has been made. Trends from year to year in
such matters as fish populations, fishing intensity, and production
have been included whenever possible.



UMPQUA RIVER INVESTIGATIONS

Winchester Dam Counts

Fish migrating upstream through the ladder over Winchester Dam on the North
Umpqua have been tabulated since 1946. One of the principal reasons for the maintenance
of a counting station is to inventory the spawning populations of spring chinook sal-
mon but all species are counted.

The counts obtained for all fish are presented in Table 4. The figures
are for the runs ending in the listed calendar year. For example, the winter steel-
head run of 1946 is the run of the winter of 1945-46. The 1950 counts are to October
31, which means that the silver salmon and salmon trout runs are incomplete, though
most of the fish have passed through the station prior to this date. Perhaps a few
fall chinook salmon are also missing from the 1950 figure. The summer steelhead run
is arbitrarily set to start on June 1 and end October 31, and the winter run starts
on November 1 and is completed on May 31 of the following year. While both runs over-
lap those dates, the daily records show that the dates closely approximate the time
of the runs.

Table 1

Winchester Dam fish counts

1946 1947 1948 1949 1950 (1)

Spring Chinook, adults 1974 2994 2245 2109 2044
Spring Chinook, jacks 533 817 248 484 277
Fall Chinook, adults --- --- 13 22
Silver Salmon, adults 1380 1010 737 1330 1036
Silver Salmon, jacks 58 28 53 82 77
Summer Steelhead 3361 5113 2762 1672 2835
Winter Steelhead (2) 6563 11220 9700 9225 7008
Coast Cutthroat (3) 1138 974 433 475 602
Other Trout (4) 82 69 83 175 420
Squawfish (chub) 726 1692 471 487 256
Suckers 5158 12856 6192 4930 3050

(1) Counts to October 31, 1950, spring chinook and summer steelhead
considered complete.

(2) Runs ending in calendar year listed.

(3) Not separated from other trout at time of counting, but estimated
from records of migration dates.

(4) Increases in last two years due largely to the releasing of legal
trout immediately below the dam.

No trend can be plotted for chinook salmon from the counts made to date.
Spring chinook follow primarily a five-year life cycle in the Umpqua River system,
therefore, only one count has been made of each of the five runs, and no returns have
been experienced. The only information that can be extracted is the probable spawn:-
ing escapement, since few fish are caught by anglers above the counting point. For
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the five-year period, that escapement has averaged 2,273 adult fish, or a drastically
low population level for a river system such as the Umpqua.

One return of silver salmon has been counted and the second is now in pro-
gress. The 1949 count was slightly under its parent of 1946, but the 1950 run has
already surpassed its 1947 parent. If the 77 per cent figure, the four-year average,
of silvers counted by October 31, can be used with any reliability, it would be
reasonable to expect some 1,345 salmon in 1950.

Considering steelhead as basically a four-year fish, the single counted re-
turn of summer steelhead is down 15 per cent from its parent, while the 1949-50 winter.
run has shown better than a six per cent increase over its 1945-46 parent.

South Umpqua Resting Hole Counts 

In order to determine the number of spring chinook salmon using the South
Umpqua River, physical inventories have been conducted through the counting of fish in
the resting holes just prior to the spawning season. The 1950 count was accomplished
from August 30 through September 1. It included the lower reaches of Black Rock and
Castle Rock Creeks as well as the South Umpqua downstream to the mouth of Boulder
Creek where past experience has indicated that the great majority of the spring sal-
mon rest and spawn. A total of 104 fish, 92 adults and 12 jacks, was found. Ob-
viously such a survey method will not detect all the fish present, but if conducted
in a similar manner from year to year, it might be a basis for determining the popu-
lation trends. The annual variation follows closely that observed at the counting
station on the North Umpqua.

The counts made during past years are: 1946, 70; 1947, 198; and 1948, 141.
No check was conducted in 1949.

Lower River Tributary Spawning Ground Counts 

Trends of population numbers of adult salmon in the lower Umpqua tributaries
are being determined through the making of physical inventories of the fish in
selected spawning areas. During the winter of 1949-50, 16 streams were checked. Seven
of those had been surveyed since 1945, five additional since 1946, and the remaining
four since 1947. From the counts obtained from the 12 streams that were checked in
1946, it appears that the 1949 spawning escapement of silver salmon has increased
fourfold over its 1946 parent run. The figure takes on validity when it is noted that
the 1948 count on the seven streams checked in 1945 also showed a fourfold increase
over the parent escapement.
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Table 2

Silver Salmon spawning ground counts

1945 1946 1947 1948 1949

Schofield Creek 28 (1) 50 (1) 211 (8) 104 (3) 114 (23)
Brush Creek 1 6 25 (1) 13 13
Buck Creek 16 28 (13)290 (8) 95 115 (17)
Paradise Creek 0 4 (2) 19 15 23 (3)
Little Paradise Creek 0 5 0 10 (1) 5
Mehl Creek 13 (1) 9 (7) 2 26 (4) 30 (4)
Spencer Creek 16 (2) 5 16 39 35 (1)
Miller Creek 7 85 (9) 51 (3) 93 (20)
Dry Creek 10 (1) 37 (3) 5 40 (19)
Alder Creek 4 11 (2) 16 (1) 42 (13)
Dean Creek 0 (2) 2 8 (2) 16 (6)
Chapman Creek 5 (11) 32 (3) 9 13 (3)
Charlotte Creek 2 3 (1) 7 (5)
Hancock Creek 12 (2) 9 2
Wells Creek 6 5 (3) 1
Little Mill Creek 87 0 4 (1)

Numbers in parentheses indicate jack salmon.

The question arises as to why excellent recovery is apparently being made
in many of the lower river tributaries while the counts at Winchester Dam remain
fairly constant. The only explanation readily available is that it was the fish of the
lower reaches of the system that bore the brunt of the commercial silver fishery in
earlier years while the upriver silvers passed through the fishing areas at the sea
son when large-meshed chinook nets were being used.

Further study of Table 2 shows that while Schofield Creek did not show the
average increase in 1949, two of its tributaries, Miller and Alder Creeks, had gains
much greater than the average which was very probably due to logging activities and
the resultant debris which covered a good portion of the study area on the main stream.
The tributaries enter Schofield Creek in the study area and consequently many fish
that normally would have spawned in the main stream were shunted into the branches.
The total for the three shows an increase over the 1946 escapement. This is further
borne out by the counts in Dry Creek, a tributary entering below the logging site.
The 1949 count there was exactly four times the 1946 count, or the average gain for
all 12 streams.

DOWNSTREAM MIGRATIONS

During 1950 the downstream migrations of chinook salmon have been watched
by periodical seining. at various points in the watershed. A total of 17 stations
have been worked, but consistent records have been taken from only nine. Six were
spaced at approximately equal intervals along the main river. Changes in personnel
and variations in weather and water conditions have undoubtedly altered the results
obtained. Because of these it is impossible to use one seine haul or seining period
as a standard, but it is believed that on the whole the results are indications of
periodic abundance.

Seining records obtained indicate that the recently hatched chinook fry

8



begin to appear in March, with the period of greatest abundance of the young occurring
during May and June. The fingerlings apparently disappear from the main river in.
July, but are still present in the vicinity of the North Umpqua spawning grounds.
It is presumed that the young found in the main river in the spring include both
spring and fall chinook. Those in the North Umpqua throughout the summer, and passing
through the main river in the fall and winter, must be largely spring salmon.

The timetable of migration periods thus established for the Umpqua is simi-
lar to that obtained from the results of downstream trapping on the Rogue River. In
the Rogue it has been found that the peak of migration takes place during the summer
following hatching. The numbers taper off during the fall and winter months, and
only the extreme tag-end of the downstream migration occurs during the following
spring. Apparently that segment of the population that would compare to the Rogue's
peak summer migration has been eliminated from the Umpqua. Perhaps the pressure of
limiting physical or biological factors, such as warm water conditions throughout the
main river or large populations of piscivorous fishes that would be more active dur-
ing the summer season, have destroyed this run segment. Working on that premise,
there would be one downstream migration peak of spring chinook during the late spring
and a second appearing in mid-autumn which tapers off during the winter and ends the
following spring.

The collections made are presented in Table 3.
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CREEL CENSUS STUDIES

North Umpqua Trout Fishery

A partial creel census of the week-end summer trout fishery was conducted
on the North Umpqua River in conjunction with the tag recovery program. The area
covered extended from Trask Ford, just below Glide, upstream to Copeland Creek, a
road distance of some 145 miles. While the work was not complete, it gives relative
figures concerning success and catch composition. Thirty-four summer steelhead were
checked, but they were incidental to the trout fishery.

A total of 14,908 legal trout were reported captured by 1,931 anglers in
3,884 man hours. Each angler trip was slightly more than two hours in duration.
Individual anglers caught an average of over 2.5 trout per trip, or approximately
1.25 trout during each hour of effort.

A few salmon trout are represented in the catch, but most of the effort for
the species takes place below the area surveyed. Three German brown and one eastern
brook trout were recorded. The remainder was made up predominantly of rainbows
with some cutthroat in evidence. Anglers also took twenty-seven chinook jacks.

Spring Chinook Sport Fishery

Information pertaining to the angler effort and catch of spring salmon in
the Umpqua River system has been collected over a period of five years by counting
the anglers on sample days which amounted to 35 to 50 per Cent of the entire open
season. Owing to the small number of fish taken, it is relatively easy to hear about
and recheck on practically all of the legal catch. The effort is computed from what
is actually seen or directly reported and is a minimal figure.

The similarity of success ratios found independently on the lower and upper
river fishing grounds during any one year is good reason to believe that the study is
sufficiently accurate for its purpose.

On the whole, the spring salmon fishery is one of increasing effort and
diminishing returns. The proportion of fish taken to those counted at Winchester
also appears to be on a decline. The information collected for the various years is
compared in Table 14.

Table 4

Comparative data for the upper and lower Umpqua
spring salmon sport fishery

1946 - 1950

Year
Lower	 aver	 Upper River

A :lers	 Fish	 Fish Angler: An•lers Fish Fish
Combined

ler: Anglers Fish Fish	 ler

1946 1151 233 0.20 : 1250 250 0.20 : 2401 488 0.20
1947 762 101 0.13 : 1023 149 0.15 : 1785 250 0.1/4_
1948 550 75 0.114 : 3103 514 0.16 : 3653 589 0.16
1949 1000 125 0.13 : 1500 200 0.13 : 2500 325 0.13
1950 1573 89 0.06 : 2564 152 0.06 : 4137 241 0.06

Average 1007 125 0.12 : 1888 253 0.13 : 2895 379 0.13
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Winchester Bay Salmon Fishery

The newest fishery of any magnitude on the coast is the Winchester Bay
summer salmon fishery at the mouth of the Umpqua. Foraging chinook salmon appear
in the bay and just outside in July. Usually in August the numbers of chinook
dwindle to be replaced by silver salmon as the season progresses. The greatest
attraction for the fish apparently is the horde of pilchards that usually appear
there during the summer months.

During the 1950 season the schools of forage fish were not to be found in
the bay. Bait fishermen reported them difficult to locate. As a result and in the
absence of bay salmon, most of the anglers went to sea to make their catches. Bad
weather, jetty construction, and the sadly depleted condition of the whole coastal
sardine population could have deterred the entrance of forage and game fish in 1950.
Such was also responsible for the decrease in effort during the 1950 season. It had
been expected that the effort would have been much larger than that of 1949 because
of increased advertising and facilities. The catch was slightly above that of the
previous year.

Table 5

Computed Winchester Bay salmon fishery effort and catch.

1949	 1950

Boat Trips	 7,243	 6,452
No. of Anglers	 18,107	 16,947
Number: Chinook	 1,153	 2,482

Silvers	 3,760	 2,826
Average Weight: Chinook	 21	 19

Silvers	 9	 10
Fish per Angler	 0.28	 0.31
Anglers per Boat	 2.5	 2.6

Winter Steelhead Fishery

With the exception of trout, the winter steelhead fishery is the largest
in effort and catch on the entire river. During the period 1946-50 creel counts
have been conducted in order to determine its magnitude. Unfortunately limitations
of time and personnel have restricted the work principally to the main river and
forks and no studies have been conducted on Smith River, Elk, Calapooya, and Mill
Creeks.

The total effort and catch are determined by making physical inventories of
principal fishing areas at frequent intervals. Success is computed from the catch
of anglers checked at the close of their trips. The consistency of the figures in
following similar patterns is felt to be sufficient reason to believe that they are
reliable. Error lies in the ultra-conservative nature of the estimates. The results
of the study are summarized in Table 6.
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Table 6

Winter steelhead angling effort, catch,
and success on the Umpqua River.

Year
Lower River	 •

Anglers Fish Fish/Angler:Anglers
Upper River	 :	 Combined

Fish Fish/Angler:Anglers Fish Fish/Angler

1946-47 7300 2900 0.40 : 3700 1200 0.33 : 11000 4100 0.37
1947-48 6000 1400 0.23 : 6452 1000 0.16 : 12452 2400 0.19
1948-49 4750 1100 0.23 : 2993 458 0.15 : 7743 1558 0.20
1949-50 5778 11o4 0.19 : 4529 694 o.15 : 10307 1798 0.17

Average 5957 1626 o.27 : 4419 838 0.19 : 10376 2464 0.24

Bad weather was largely responsible for the 1950 steelhead angling success
which was the lowest of the four years checked. Frequent fluctuations from high and
muddy to low and very cold stages reduced the number of fishable days during the win-
ter of 1949-50. The run of fish as counted at Winchester Dam was below average but
the angler success ratio has never been consistent with the count at the dam.

TAGGING AND RECOVERY

In April, 1950, 848 yearling fall-spawning rainbow were tagged by means of
a circular jaw tag and released at various points along the North Umpqua River. To
November, 1950,.121 or 14.3 per cent have been returned, a figure considerably less
than the 25.5 per cent return for 1948, and the 20.4 per cent recovery for 1949•
It is believed that that decrease is due largely to the lack of continued enthusiasm
for the program on the part of the angling public. The returned tags verified
the same general movement tendencies of the fish liberated prior to the opening of
the season in 1949. Fish moved farther in both directions in 1950 than previously
reported, with distances of to 32 miles shown for either direction. Twelve fish
moved an average of 7.47 miles upstream while 63 fish proceeded downstream for an
average distance of 3.07 miles. The remaining 46 fish were taken within one-half
mile of the point of liberation.

In addition to the 1950 tags recovered in 1950, four fish bearing 1949
tags and one with a 1948 tag were caught. All of them were taken within one mile of
release points. Such sparse returns corroborate the belief that the greatest return
from any plant must be expected during the year of liberation. Yet extant are 737
tags from 1948, 1,270 from 1949, and 727 from 1950.

One hundred rainbow were tagged and released in Loon Lake during the latter
portion of March 1950. A total of 33 have been recovered, and others are believed
to have been taken. Five of the recovered tags were from fish caught in Mill Creek
below the lake. The study indicates that a minimum of 33 per cent, or 633 fish, of
the 1,919 rainbow released into the lake were caught by anglers during the 1950 season.
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LIBERATIONS

During 1950 a total of 1,748,858 fish were planted in the Umpqua River
system. They included 1,355,895 fall-spawning rainbow ranging in length from fry
to ten-inches, 8,610 cutthroat six to eight inches long, and 384,353 fall chinook
fry. Approximately 11,000 came from the Bandon Hatchery and were planted .11. Loon
Lake; the remainder were raised at the Rock Creek Station. The biological staff
assisted hatchery and liberation personnel in the planting.

Assistance in some of the liberations, and particularly that of the yearling
fish released in June was received from the public. Members of the Roseburg Rod and
Gun Club helped in the bucketing and boat planting of fish in the North Umpqua River.
Several members of the Canyonville Boy Scout Troup assisted in obtaining a very good
distribution of fish of legal length planted in the South Umpqua.

SALMON PROPAGATION

In order to aid in the restoration of the salmon runs in the Umpqua River
system, spring and fall chinook are being reared at the Rock Creek Hatchery. In
1949, spring chinook eggs were received from the Rogue and Imnaha Rivers, as well as
from the Umpqua. It is planned to hold the fish for approximately one year and to
mark them prior to release in the North Umpqua below Winchester Dam. With the excep-
tion of liberation, such has been accomplished for the 1949 brood. The count of fish
on hand is: Umpqua, 4,770; Rogue, 35,524; and Imnaha, 12,552. Eggs were again taken
in September of 1950. Poor results were obtained in the Rogue and Imnaha but 40,000
were taken from Umpqua River fish.

Nearly 385,000 Columbia River fall chinook of the 1949 brood were planted
as fry during 1950. They came from eggs secured from the Fish and Wildlife Service.
Another 450,000 eggs of the 1950 brood were received from the same source, and are
to be reared to the fry stage and liberated in the Umpqua.

STREAM IMPROVEMENTS

Fishways

An inventory of barriers requiring the installation of fishways has been
in preparation. Several mill and irrigation dams have been located and the owners
interviewed concerning the construction of ladders. Blueprints, specifications, and
technical advice have been given wherever possible. As the result, two private
fishways have been constructed on Hubbard Creek, and a number of others are now under
construction or contemplated on other streams. Negotiations for the removal of.
several abandoned dams are also in progress.

Considerable work in the form of ladder construction or rock barrier re-
moval has been outlined for the Commission's stream improvement crew. In all instances
such is concerned with natural barriers existing _ in the streams. During the spring
of 1950 the stream improvement crew was responsible for the removal of five obsolete
dams that had been blocking tributaries.

Screens

During 1950 eleven screens of the rotary type were installed by Game Com-
mission personnel on gravity ditches located within the South Umpqua drainage. At
the time it was felt that no other streams required such correction. It is understood
that at least three more ditches will be put into operation in 1951 underlining the
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necessity for continued surveillance in the matter.

Pollution Abatement

The greatest source of pollution in the area stems from operations of the
lumber industry. On several streams logging has left the channels choked with debris.
Some mills have inadequate or unsatisfactory methods of disposing of sawdust and
other wastes. Many millponds have direct effluents into natural waters, or are
frequently flushed out so that old bark and foul water is carried into streams. Several
rock crushers and other gravel operations throughout the county have inadequate or
are lacking in settling basins for their suspensoids, and the dam construction pro-
gram on the upper North Umpqua has caused tremendous amounts of pumice, grit, and
other silting materials to enter the river.

Whenever any source of pollution is found or reported, an investigation
is made and the responsible parties are interviewed. The causes and results are dis-
cussed, and in most instances the conditions are alleviated. Occasionally situations
have been met where conditions could not or have not been corrected through coopera-
tive agreement. In such circumstances the matters have been turned over to the
State Sanitary Authority; the County Health Offices or the State Police.

As the result of efforts in the alleviation of stream pollution, the opera-
tors of three rock crushers have constructed settling basins to prevent siltation.
Logging operations in several areas have cleared their debris from the stream chan-
nels. Two sawmills have either relocated or improved their burners in order to pre-
vent wastes from escaping to public waters, and two others have installed conveyors
to carry accummulated bark from their log ponds directly to the mill burners.
While other similar situations still exist, it is felt that a satisfactory start has
been made in clearing up such conditions. More effort will be expended toward
eliminating such types of industrial pollution throughout the watershed.

An outstanding example of the use of cooperation in alleviating pollution
was the agreement reached between the Forest Service, California-Oregon Power Company,
Sanitary Authority, and the Southwest Regional Office of the Game Commission, to reduce
siltation in the North Umpqua River. Great quantities of pumice and other materials
were getting into that stream as the result of COpco's dam and road construction
work in the Toketee area. The amounts were such that angling was ruined and the
spawning areas seriously jeopardized. Copco officials realized that the situation
was undesirable, and agreed to take all necessary steps to bring about effective
correction, but their problem was one of controlling the various employees of the
construction contractors. The outcome of the situation was that the Forest. Service
employed an engineer who is stationed at the construction site. Copco is to reimburse
the Service for salary and expenses. The engineer's duties are to be the watchdog over
situations that might cause siltation, to see that unsatisfactory conditions are
alleviated, and to suggest operational methods that would preclude such conditions.
He is now on the job.

Sewage disposal, especially along the South Umpqua, remains as a serious
problem but it is in the process of solution. The•town of Myrtle Creek, which now
discharges raw sewage directly into public waters, is to have a disposal plant in
operation by the spring of 1951. While Roseburg has a filtration plant; it is woe-
fully inadequate. Construction of a new disposal system that is to take in new parts
of town as well as some of the adjacent districts and the Veterans' Hospital is now
underway. It should be operating by 1952. In addition, Glendale, Canyonville, Riddle,
Sutherlin, Oakland, Yoncalla, Drain, and Reedsport have inadequate systems or need
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new ones for proper sewage disposal. Even though sewage disposal is a big problem,
the State Sanitary Authority has advised that it will have been eliminated by 1954.

FISH PROTECTION

In order to insure a maximum spawning escapement of spring chinook salmon
in the South Umpqua River, one man was employed as a protector throughout the season.
He vas stationed in the resting and spawning area from the time of the runts arrival
until the completion of spawning, or a period of approximately five months. His
duties were to maintain watch over the fish, especially in the areas where poaching
could most likely occur, and to check anglers throughout the area. Protection was
so successful that there is no reason to believe that any salmon were lost through
illegal activities.

Two other men were stationed to watch over the main river fishing areas
during the spring angling season when fish were present. While their activities un-
doubtedly restricted the illegal take to some degree, the size of the areas involved
prohibited ample coverage and poaching was practiced to some extent.

A sea-going patrol boat was chartered during the summer months, and made
available to the State Police in order to check on angling and commercial fishing
off the mouth of the Umpqua. Such action was deemed necessary after a public meet-
ing in Reedsport, and conferences with local and state police officials. Without
an adequate landing law for anglers in effect, it was impossible to maintain any
control from the docks. It is hoped that the coming legislature will enact sufficient
laws to make such action unnecessary in the future.

PREDATOR CONTROL

Many complaints have come from the areas of the lower river and bay con-
cerning predation on salmon by seals and sea lions. Early in 1950 a man was employed
on a part-time basis to harrass and destroy the offending herds as they entered the
river. During May and June several sea lions were killed, and a large part of the
herds was scattered. The sea lions left the areas much earlier than usual. The
seals present another problem, since they are difficult to frighten. Perhaps the
use of dynamite on the herd's resting grounds, might discourage the animals in the
future.
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ROGUE RIVER AND CURRY COUNTY STREAM INVESTIGATIONS

Fishery investigations on the Rogue River have been carried on since
1941. Studies have covered many phases of investigations with a concentrated
effort directed toward the most serious problems as they were realized. Fishery
management studies have predominated in importance, but much effort on the Rogue
has been directed toward river basin work in relation to dams proposed by the
U. S. Bureau of Reclamation.

Angling for the depleted stocks of spring salmon in the Rogue basin was
generally considered to have been poor during the 1950 season. The fall chinook
is important only to the fishery at the mouth of the river and though the runs
continue to show a general increase, the 1950 catch was not up to the numbers taken
in other years.

Steelhead fishing success of 1950 did not vary markedly from that of 1949
in the upper and lower river. Fishermen in the middle section enjoyed exception-
ally good angling success. The summer steelhead received the most extensive fish-
ing intensity, and the run is declining rapidly.

Most of the silver salmon are taken incidental to the catch of fall chi-
nook in the Gold Beach area and incidental to steelhead in the middle section. The
general trend in numbers of silver salmon appears to be toward an increase with
substantial gains noted in the Applegate and Illinois Rivers, which may be related
to irrigation canal screening and the planting of yearlings from the Butte Falls
Hatchery.

Trout fishing in the Rogue was considered to have been excellent in
1950. Many sportsmen believed it to have been the best the basin has enjoyed for
many years. It is presumed from studies conducted elsewhere in Oregon that the
continued planting of rainbows of legal length in streams receiving heavy angling
pressure results in a firm supply of trout for the creel.

The results of four years of packing fish into the Cascade lakes between
Crater and Fourmile Lakes have been evident in 1950. Excellent catches were re-
ported in many of the lakes through June, July and the first part of August.

Trout angling in Curry County streams was found to be comparatively light
with most of the activity being confined to the months of April, May and June. Dur-
ing the summer, flows become low and sand bars appear at the mouths of the streams.
The bars remain until the first heavy, fall rains. The fall salmon are then ready
to ascend the rivers, and salmon angling takes precedence. Good steelhead fishing
is experienced during the winter months. In general, Curry County streams have a
light to moderate sport fishery except in the Rogue River.

Considerable illegal fishing is carried on by snaggers and gill netters
on Sixes, Elk and New Rivers, and Floras Creek.

Counting of Upstream Migrants -- Gold Ray Dam

The decline of the spring salmon is clearly evident in the counts made
of migrants at Gold Ray dam. The counting station has been in continuous opera-
tion since April 1942. Table 	 presents the annual counts by species. Table
illustrates the return of those runs using the river above Gold Ray. The chinook
count is made up of spring run fish only. The silver count is made up of that
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part of the run which migrates to the upper parts of the watershed. All of the
summer run steelhead and parts of the fall and winter runs make up the steelhead
count.

Table 7

Annual counts of anadromous fish over Gold Ray Dam

Year Spring Chinook Silvers Steelhead

1942 43,429 (15.6) 4,6o8 ( 4.7) 22,359
1943 38,052 (11.0) 3,290 ( 6.1) 19,623
1944 31,940 (13.1) 3,230 (10.4) 19,478
1945 33,718 (17.8) 1,907 ( 4.4) 15,989
1946 30,065 (16.5) 3,840 ( 5.5) 14,020
1947 34,740 ( 9.5) 5,340 ( 3.1) 12,138
1948 27,742 (10.8) 1,764 ( 4.8) 10,068
1949 20,028 (10.5) 9,440 ( 4.3) 12,428
1950 16,767 (18.8) incomplete incomplete

Figures in parentheses are percentages of jack salmon

Table a

Percentage of return of salmon progeny at Gold Ray

Chinooks /1 Silvers /2
Year of
Return Run

Parent
Run

Per Cent
Return

:
:

Parent	 Per Cent
Run	 Return

1945 - - (1942) 41.1
1946 (1942) 69.2 : (1943) 116.7
19147 (1943) 91.3 : (1944) 165.3
1948 (1944) 87.2 : (19145) 92.5
19149 (1945) 59.4 : (1946) 245.5
1950 (1946) 55.8 •

Note: A 100 per cent return would indicate that the return equals
the number of fish in the run from which it originated.

/1 Chinooks generally return in their fourth year in the Rogue.
/2 Silvers return in their third year.

A sample count plan was used in counting fish over Gold Ray after May 1.
The weekly count figures are applied to a formula provided by the mathematics de-
partment of Oregon State College. Less than 10 per cent of error occurs in the
count of any run and less than one (.58) per cent occurs in the total count of all
species. The advantage of the plan is that only one man is needed for the count-
ing procedure.
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Factors influencing the abundance of fish stocks in the Rogue River
system are set forth in Table 9.

Table 9

Factors affecting anadromous fish of the Rogue

Spring Summer Fall	 Summer	 Fall	 Minter
Problems	 Chinook Chinook Chinook Steelhead Steelhead Steelhead Silvers 

1. Savage Rapids
and Gold Hill
turbines X X X X X X

2. Overfishing
Lower River X X X
Middle River X
Upper River X

3. Water diversion X X X X X
4. Illegal catch x X X
5. Predation X X X X X X X

6. Disease X X X X X X X

7. Temperature X X X X X X X
8. Water use X X X X X X

Savage Rapids 

One of the most important factors responsible for a general decline in
the Rogue fishery is the Grants Pass Irrigation District's unscreened turbines at
Savage Rapids dam. Much headway is being made toward the correction of the prob-
lem. The engineering and fishery divisions of the Game Commission have provided
the District with a guide to the type of screen most suited to the need. The
development of an efficient screen is the result of a decade of testing of the
type. The problem now facing the installation of the screen is in the financing
of the cost. Aid may come from the Bureau of Reclamation which body has received
application from the District for an emergency loan in order to carry on maintenance
repairs needed for continuance of irrigation services in the 1951 season.

As in the past, attention was directed in 1950 toward conditions and
operations at Savage Rapids which affect fish. The dam was operated to the best
advantage of fish as was possible with the existing facilities. The cooperative
attitude of maintenance workmen at the dam vas exemplary.

The loss of fish through the unscreened turbines and pumps occurred in
the usual excessive quantity. A test was again made of the fish pumped and lost
to the highline ditches in order to provide a continuation of evidence of the loss.

Work was started on the southside fishway by the fishways and screen
crew in order to complete work begun three years ago but delayed because of objec-
tions from the District's manager. The objections arose over the use of dynamite
near the dam.

Catch

The quantity of salmon and steelhead taken in the catch is an important
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Gold Ray
Escapement Ll	 Total Run	 Catch

35,625
40,080
29,506
29,336
16,967 A
30,303

53,230 33
51,380 22
46,158 36
39,573 26
25,243 33

43,117 30

per cent
per cent
per cent
per cent
per cent

per cent

factor in the continuation of the runs. Various phases of the legal catch have
been measured from time to time, but it has not been possible to study it through-
out the basin. A different segment is studied each year. In 1950 emphasis was
directed toward a more accurate analysis of the catch in the lower river. In the
study it was quite obvious that figures obtained prior to 1950 were too conservative.

Table 10 presents the 1950 salmon catch of the lower Rogue and is compared
with catches of previous years. The table also depicts the percentage of catch of
the salmon (chinook and silvers) comprising the runs. The comparison is presented
to illustrate the annual fluctuation of the lower river catch. The 1950 catch of
chinook salmon during April and May was 3,568 fish. Almost all of the chinook
count over Gold Ray dam is of fish entering the river before May 30. The 1950
count of spring chinook over Gold Ray was 16,767 and the lower river catch was
approximately 17.5 per cent of the total spring run.

Table 10

Annual catch of counted runs, Lower Rogue River

Year
Salmon Catch

Fish	 Pounds

1945 17,605 352,000
1947 11,300 226,000
1948 16,652 332,480
1949 10,237 204,740
1950 8,276 155,426

Average 12,814 254,150

- Combined chinook and silver counts

/2 - Incomplete

Note: Catch figures not available for 1946.

The monthly salmon catch for 1950 and the catch success forithe lower
Rogue is presented in Table 11. August 15 was used as they line of demarcation
between spring and fall fish.

Interest has been attracted to the effect of the commercial fishery
on the salmon of the Rogue with the taking of Rogue River fish which had been
tagged in California waters, offshore. The returns are evidence of the Rogue's
contribution to the California fishery. Two tagged chinooks were taken in the
Rogue in 1949. In 1950 two more tags were found on angler-caught chinooks at
the mouth of the Rogue. One had been tagged in October, 1948 at a point five
miles off shore from Trinidad, California and was taken in the Rogue in May,
1950. Another tag was found from a chinook in September, but its history had
not been received by November, 1950.
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Table 11

Lower Rogue salmon catch and angler success, 1950

Per Cent
Season — Per Cent Catch Angler Angler	 Days Av. Fish Fish per
Month Catch Seasons Year Days Seasons Year per Day	 Angler Day

Spring

April 2,159 40 26 8,275 38	 26 46.7	 0.26
May 1,409 26 17 7,333 33	 23 29.5	 0.19
June 317 6 4 1,467 7	 4 6.8	 0.21
duly 885 16 11 2,977 14	 9 18.5	 0.28
August* 632 12 7 1,838 8	 6 27.4**	 0.34

Spring Total 5,402 100 65 21,890 100	 68 39.4	 0.25

Fall

August 806 28 10 2,971 29	 9 50.4	 0.27
September 1,383 48 17 5;549 53	 18 46.1	 0.25
October 685 24 8 1,832 18	 5 22.1	 0.36

Fall Total 2,874 100 35 10,352 100	 32 37.3	 0.28

Year's Total 8,276 100 32,352 100 38.6	 0.26

* First 15 days in August
** Average number of fish per day for August was 46.38

Salmon boards were again tabulated in the area from Savage Rapids to
Graves Creek. Although salmon fishing success was poorer than in previous years,
121 boards were tallied in comparison to 99 for 1948. The spring chinook catch
from the boards in 1948 was 1,315. The number of boards used in 1950 indicate
that fishing pressure increased 22 per cent over that of 1948. The salmon board
catch is not available for 1950.

Three years of guide catch reports have been used to measure catch suc-
cess on the Rogue. The reports for 1950 indicate that there was poorer fishing
for salmon in all three sections of the river, better steelhead fishing in the
middle section, and much better trout fishing in all sections. The annual compari-
son of catch success for guided parties is illustrated in Table 12:

Water Diversion

Users of Rogue water are diverting excessive amounts for irrigation
during the spring months and are thus causing the screening program to be rendered
ineffective on some ditches since excessive flows overrun the screens and thus
destroy downstream migrant fish.
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Table 12

Guided Catch Success, Rogue River

Fish per man-day effort
Section Year Salmon Steelhead Trout

Lower River 1948 0.59 0.76
(from Illahe to mouth) 1949 0.47 1.69 *

1950 0.57 1.38

Middle River 1948 2.16 1.81
(from Savage Rapids to Illahe) 1949 0.20 0.80 2.96

1950 0.04* 2.85 4.73

Upper River 1948 0.81 1.44 7.16
(from Laurelhurst Br. to 1949 0.67 0.81 6.84
Savage Rapids) 1950 0.30 0.38* 7.60

Rogue River 1948 0.60 1.40 6.08
(mouth to.headwaters) 1949 0.53 1.14 6.53

1950 0.h9 1.13 7.47

* Insufficient number of reports for accurate comparison

Screens which are made large enough to carry the unnecessarily large spring flows
are unable to turn freely during smaller summer flows. The Applegate and Illinois
drainages were found to be considerably affected in 1950 by such a problem of ex-
cessive diversion of water. A more vigilant enforcement of water-right allocation
by the respective water masters, the gauging of flows in all ditches, and the help
and understanding of the water uses could provide a solution.

Special attention has been given some of the tributary streams of the
Rogue basin on which extensive water right applications have been filed. Even
though 1950 was not a critical water year, further water grants for the tribu-
taries could seriously effect downstream escapement when years of shortages occur.
Information has been gathered in 1950 concerning tributaries needing restricted
water diversion.

Illegal Catch 

Even though the known catch of salmon in the lower river is of particular
importance, the illegal catch is believed to represent a quantity of fish large
enough to cause concern. The total of the two catches might represent a loss that
could be detrimental to return runs. Violations were common on the lower Rogue in
1950. The selling of salmon and the taking of over-the-limit catches occurred.

Predation

In conjunction with other coastal studies, cutthroat stomachs were ex-
amined for the presence of trout and salmon fingerlings. In the spring, stomachs
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were collected from 1.8 downstream migrant spent adult cutthroats. Most of the
stomachs were obtained from fish caught in tidewater sections of the Chetco River,
while others were obtained above tidewater on the Sixes and Elk Rivers. Fish were
found in 12.5 per cent of the stomachs while the remaining 87.5 per cent contained
aquatic insects and crustaceans. Unidentified fish were found in six of the stomachs
containing fish, but there was no evidence to indicate that they were trout or sal-
mon. Table 13 presents the contents examined and their occurrence.

Table 13

Cutthroat stomach analysis,
Curry County streams, Spring, 1950

Fish Occurrence Others Occurrence

Cottid 5 Terrestrial insects 10
Unidentified 6 Aquatic insects 31

Crustaceans 22
Earthworms 13
Mollusks 2

An effort was made to study the food habits of seals and sea lions at
the mouth of the Rogue. Whenever possible the animals were shot from shore when
they were feeding in or near the mouth of the river. Recovery was dependent upon
currents carrying carcasses to the beach. Ten sea lions and one seal were re-
covered. Unfortunately, four of the sea lions were too badly decomposed for stomach
analysis. The meager data on stomach contents are presented in Table 14. Unfor-
tunately, equipment for the taking of specimens did not arrive in time to be used
during the most important period. Further work is planned for 1951-52.

Table 14

Food habit studies of seals and sea lions,
Mouth of Rogue River, 1950

Month of
Recovery	 Species 

April	 Seal
Sea Lion

May	 Sea Lion
Sea Lion

Sea Lion

Stomach Content 

Vertebral Column and flesh of small salmonoid
Empty

4 shrimp, 1 rock
3 adult lampreys, 5 lamprey notochords, 5 lamprey
mouth parts, 6 shad vertebrae

7 partially digested lampreys, 13 lamprey mouthparts,
24 shad vertebrae

June
	

Sea Lion
	

2 lampreys, many shad vertebrae
Sea Lion	 Empty

While a fish trap was operated near Wedderburn in 1949, seals were ob-
served to have a definite preference for shad. Sea lions fed upon salmon and shad
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but they ate greater numbers of shad.

A collection was made of the vertebrae from salmon, shad, flatfish, black
sea bass, red snapper and ling cod and it was used in the identification of verte-
brae found in the stomachs.

Results of the 1948 stomach study of Rogue River fish-eating birds were
received from the Food Habits Laboratory of the U. S. Fish and Wildlife Service.
The stomach contents of 28 birds are presented in Table 15.

Table 15

Stomach content of fish-eating birds,
Rogue River, 1948

Species
Month	 No. Game

Stomach Content in Percentages

Am hibia
Fish

Trash	 Insects	 Crustaceans

American Mergansers
(Mergus americanus)

3
3
2
1

3

1

1

1

42.3
3.3

15.0

55.6

20.0

73.3

100.0

51.0
60.0
35.0

100.0

44.4

62.8

6.7

50.0

52.5

6.7
36.7
50.0

tr.

10.6
20.0

tr.
50.0

47.5

tr.

6.6

100

January
February
March
May
August

Western Belted Kingfishers
(Ceryle alcyon)

January
February

Anthony Green Herons
(Butorides virenscens

anthonyi)

January
February
August

Great Blue Heron
(Ardea herodias)

February

Disease 

The mortality of Rogue salmon and steelhead as a result of the inroads
of Cytophaga columnaris, was negligible in 1950 in comparison to those of 1946-49.
Losses of fish were first noticed in 1944, and it is assumed that the mortality
was caused by C. columnaris. Water temperatures during the summer in the main river
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were high enough to have caused mortalities if the disease had been active.

Turbines ) Gold Hill Power Plant 

A loss of Rogue River fish was investigated in 1950 at the Gold Hill
power plant of the Pacific Portland Cement Company. Tests were conducted in
June and July in the tailrace of the turbines in order to determine the percentage
of mortality of downstream migrants passing through the plant. Of 537 fish trapped,
a 13 per cent mortality was realized with an increased loss with larger size groups.
Table 16 shows the mortality by size groups of downstream migrants passing through
the turbines.

The figures are minimal since only those fish were counted as dead which
showed excessive hemorrhaging or actual physical mutilation.

A third power turbine is being installed. An additional 500 c.f.s. of
water will supplement the present diversion of 1,000 c.f.s. The additional water
is being obtained by damming the river channel.

Mortality figures show justification for screening protection in the
forebay canals of the plant. The cement company was asked to screen the canals
and improve fish passage facilities in a letter dated July 18, 1950.

Table 16

Mortality of downstream migrants sampled from tailrace of
Gold Hill Power Plant, Rogue River, June and July, 1950

Per Cent Mortality by Size Groups
All Size

Species	 0 to 2"	 2 to 4" 4 to 6" 6 to 8" 8 to 10" Groups 

Chinook	 0.0	 11.6	 24.4	 *	 12.6
Steelhead	 0.0	 0.0	 25.0	 80.0	 100.0	 21.4
Silvers	 0.0	 0.0	 0.0	 0.0

Total

	

	 0.0	 11.4	 214.0	 80.0	 100.0	 13.0

* Blank spaces indicate no fish trapped of that size group

Construction of the new diversion dam at Gold Hill in September created
a blockade to upstream migrant salmon and steelhead. A four-foot cut through their
present diversion dam was recommended. The work was done immediately, and the fish
were held up for only four days.

Flood Loss, 1950

A most serious loss of spring chinook eggs occurred on October 28 and 29
when a severe storm hit southern Oregon causing the Rogue to rise to a level near
to that of the 1927 flood, the worst on record. Eleven inches of rain fell in six
days and five inches of that in less than 24 hours. Many spring chinook eggs in
the gravel were shifted and dug up. All spring chinooks had spawned, and the first
part of the fall runs had just completed spawning.
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Untold numbers of downstream migrants of the 1950 brood year were also
lost as the flood waters rapidly receded. Several days were spent on large salvage
operations with the cooperation of sportsmen and farmers, but it was possible to
save only a small portion of the fish.

The loss of eggs and of downstream migrants will be felt in the return
runs of 1953 and 1954.

Management, Rogue District and Curry County

Liberations

Approximately 1,830,000 rainbow trout were planted in the Rogue district
during 1950 of which approximately 200,000 were of legal length. Pond space was
provided at the Butte Falls Hatchery to permit the holding of yearlings until
later dates making it possible to get the fish into the Union Creek area and above,
an area not lending itself to access heretofore because of snow which stayed on
through the period of yearling release. Good distribution was accomplished in
1950 with the fingerlings and yearlings.

The transportation of fish to remote areas of the Rogue and Chetco water-
sheds was carried out in 1950. The introduction of the McCloud River hatchery stock
can now be said to be complete in all available streams and lakes of the Rogue drain-
age. A special effort was made to place fingerling rainbow above and beyond access
roads where many miles of fishing tributaries are available. Even though the streams
are accessible by trails only, they receive moderate fishing pressure. Most of such
streams are of glacial origin, and natural rearing is slow. Fish Lake, at the head-
waters of the Applegate near the Oregon Caves, received fish for the first time.

Two Curry County lakes were stocked with 6,744 eastern brook fingerlings
in September. One of these, Vulcan Lake, was a virgin body of water receiving fish
for the first time.

Other distribution improvements were made with a small liberation truck
which was used to take fish into back roads heretofore impassable to the larger
liberation units.

A surplus of 200,000 rainbow fry were released in the main river because
road conditions would not permit accessibility to high feeder streams.

Trout liberations were necessary from the Bandon Hatchery during February
and March as a result of flood damage to hatchery installations. A total of 37,766
yearling cutthroat trout were released in Curry County streams and lakes. Road
conditions prevented widespread distribution in most instances.

Economic Evaluation 

During the spring salmon fishery in the section of the river from Savage
Rapids to Graves Creek, 34 anglers and 13 accompanying non-anglers were inter-
viewed as to their investment in equipment and expenditures for the salmon trip.
Table 17 gives the result of the interviews. A creel census was made in conjunc-
tion with the economic interviews, and it was found that the expenditures involved
in catching one salmon totaled $146.54 per angler. In addition, an investment of
$213.56 was made by each angler for equipment involved in salmon fishing which in-
cluded tackle, salmon boards, boats and motors.
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Table 17

Spring salmon angler expenditures,
middle section Rogue River, 1950

Total Costs 

Item	 Cost per Angler (1-34)

Expenses	 $70.12
Mileage	 17.26

Total	 $87.38

Mileage 

Miles per angler
	 287

Cost per angler
	 $ 17.26

Catch

Angler days	 208
Catch, salmon	 20
Catch per angler day 	 .0961
Days per fish	 10.4
Investment and cost per fish 	 $148.54

Trash Fish Control

Unusually cold water conditions prevailed at Fish Lake, Jackson County,
and poisoning was not successful until early July and in August. Almost 200 pounds
of rotenone was used to obtain a kill of approximately 15,000 adult roach and 17,000
fingerlings and fry. The kill is believed to have had little effect upon the total
roach population of the lake. Trout grow less each year and even with annual plant-
ings of rainbow of legal length, few trout are caught which exceed 8 inches in
length. As an exception, four unusually large fish weighing from 3i to 64 pounds
were taken in 1950. Three were rainbow and one was an eastern brook. The stomach
of one five-pound rainbow was found to contain plankton and roach. This fish was
found to be at least in its sixth year (center of scale regenerated), indicating
that it might have been one of the original rainbow plantings made in the lake in
1946 or before.

Stream Improvement

Much of 1950 has been spent in the study of water-use problems and in
recommendations for the correction of water-use abuses affecting the fishery. With
rapid development and settlement of the valley, the demand for water has increased '
many fold. Different uses and methods for water diversion are presenting new prob-
lems in protection of downstream migrants.

A report was submitted recommending corrections of screening, grilling,
and ladder construction on some of the valley projects needing immediate attention.

Murphy, Cheney and Limpy Creeks were cleaned in March of log jams
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resulting from high water. Several large log jams in Murphy Creek were removed
two days prior to the arrival of a big run of steelhead.

A ladder on the old "Bob Hill" dam on Sucker Creek was completed and
put into operation just one day prior to the arrival of a good silver salmon run.
The ladder worked properly and a good broadcast of eggs was obtained in the upper
reaches of the stream for the first time in several years. The October flood
undermined the dam so the ladder will not be necessary for fish runs in the future.

The presence of many fish in the Medford Irrigation District ditch was
investigated, but the origin of the introduction was not determined. The problem
will be studied through coming winter months.

Pollution

The Oregon Sanitary Authority has stationed one of their engineers in
Grants Pass to investigate pollution problems in southern Oregon. Game Commission
personnel have not found it necessary to spend as much time on pollution offenses
as in previous years. As pollution is discovered, it is turned over to the sani-
tary engineer and such assistance as can be provided is given.

The contents of the log pond of the Southern Oregon Plywood Mill in
Grants Pass was dumped into Skunk Creek on July 3. A formal written warning was
issued by the Authority on the date of July 14. A letter in return from the com-
pany assured future compliance with provisions of the warning.

Another Grants Pass offender was the Pacific Wood Products Company
which processes wood separators for use in storage batteries. Their draining off
of fluids used in soaking the separators into Skunk Creek constituted an offense,
and a warning was issued by the Authority on October 4. Tests showed that the
BOD in the creek was raised from 15 to 49 by introduction of the effluent.

Several cases of sawdust pollution were investigated and corrected with
the assistance of the state police.

Bear Creek was again subject to the dumping of unknown poisonous fluids
which killed all fish life on May 10. A number of steelhead and many trout were
killed. State police and Game Commission personnel were unable to determine the
source of introduction.

Water was relatively plentiful in 1950 and as a result, domestic pollu-
tion was little in evidence. Inadequate septic tanks and open sewers are being
bettered through the efforts of the Sanitary Authority and county health offices.

Repairs have been made on the digester of the Grants Pass disposal plant,
and some improvement is noted in the degree of treatment of municipal sewage.
Plans for additions and improvements needed to supply Grants Pass with an efficient
secondary treatment plant have been submitted by the Authority. An engineering
firm has been retained for the purpose of studying costs. The city is to make
application for a Federal loan to defray the expenses involved.

Salvage

Most of the streams usually requiring fish salvage operations had suf-
ficient flow in 1950 to allow free downstream escapement. A few streams requiring
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attention because of irrigation diversion were Deer, Long Branch, Cheney, Bull and
Antelope Creeks. Deer Creek was the only one in which salvage was successful.
Approximately 7,500 silver salmon fingerlings from 2 to 4 inches in length were
taken to the lower living sections of the creek. Only a few fish were involved in
the other streams and salvage operations were not economically justified.

An estimated 37,454 salmon and trout fingerlings were salvaged from Dry
Creek, a tributary of the Sixes River, and released in the Sixes River. A port-
able fish tank mounted on a pickup was used in the transfer. Approximately one
and one-half miles of the creek become dry each year.

Other streams which may require future salvage are Jim Hunt and Saunders
Creeks, tributaries of the Rogue, and Hunter and Floras Creeks.

The annual October salvage of stranded fish life in the Savage Rapids
Dam system was accomplished by the Game Commission's Dept. of Fishways and Screens.
More than usual amounts of adult steelhead and large trout was reported, and the
job was considered more difficult than in previous years.

Squaw Lakes

In 1950 an agreement was reached with the owners of the property sur-
rounding Squaw Lakes which allowed the angling public free access to the lakes
and parking facilities. The owners now charge'only for the use of adjacent camp-
ing facilities.

Of importance was the fact the Commission could not plant the lake as
long as the owners charged fishermen for entrance and parking. Fishing success was
at a low ebb. A little more than 12,000 rainbow of legal length were planted in
the lake in April. A good fishing season resulted and 4,013 people, more than twice
the 1949 number, used the facilities.

A property owner at the east end of Upper Squaw Lake made plans to rack
off the main tributary to the lakes for a private fishing stream. The creek offers
the most important spawning area for rainbow and cutthroat of both lakes. The
development of the fish populations would have been jeopardized if the stream had
been racked. Our interest in the project at least temporarily delayed rack con-
struction.

City of Medford, Municipal Water Development 

The City of Medford is constructing a reservoir capable of holding 10,000
acre feet of water on Willow Creek for the purpose of enlarging the municipal water
supply. A water right of 13 c.f.s. from Big Butte Springs has been granted. The
State Engineer issued a decision that requires the city to supply supplementary
water on low water years to the Eagle Point Irrigation District. Stored reservoir
water is necessary in order to supply a prior water right held by the District.

Our Butte Falls Hatchery is involved in the development in that it also
depends upon Big Butte Springs for water supply. When the project is completed,
stored reservoir water would probably be taken into the hatchery and the , supply is
considered to be undesirable for fish cultural purposes.

Ponds

The desire for privately owned fish ponds continues to grow in the Rogue
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Valley. Nine new ponds are known to have been built and stocked with fish in 1950.
Advice has been given the pond owners on stocking and management of their ponds.
Four commercial fish culturists in the valley have been advised concerning holding
and feeding problems. Seven owners of small ponds were assisted-in overstocking
and feeding troubles.

The four commercial fish culturists experienced trouble with fin rot and
furunculosis. All diseases were treated successfully.

Ashland Creek which flows through Ashland City Park was planted with 1,000
rainbow of legal length the day before fishing season opened. A city-wide cele-
bration was held and only children under the age of 12 years were allowed to fish
in the creek. Ashland grade schools were dismissed on opening day.

Considerable explanation was necessary in September when the Oregon Fish
Commission issued Glen Wooldridge a permit to blast a channel in Rogue River to
facilitate his excursion boat trips between Grants Pass and Galice. Many people
thought the Game Commission had issued the permit and were indignant over the
"unorthodox favoritism shown".

River Basin Studies in Relation to Proposed U. S. Bureau of Reclamation Dams

A report of the 1949 inter-agency investigation was completed under
date of January, 1950, and titled, "An Interim Report of the Fish and Wildlife
Resources in Relation to Plan 'A I , Rogue River Project, Oregon". The report pre-
sented all previous, fishery findings as developed in the 1949 investigations. New
data included game evaluation estimates, temperature studies and the evaluation
of reservoir fisheries.

A drive was made by proponents of the dams to get an authorization bill
through Congress in January. The efforts failed because, as reported by congres-
sional representatives, there exists too much dissension between interested groups
within the basin. In February, the Game Commission Bulletin's feature article
was dedicated to the Rogue River fishery.

In March, a Supplement A, "Revision of Recommended Stream Flows" was
released. A few of the previously recommended minimum flows were changed where
they were felt to be exhorbitant.

Little has been done by opponents of dams within the basin other than
efforts completed by the "Preserve the Rogue" organization which has been collect-
ing funds in preparation for new "outbreaks".

Secretary of the Interior Chapman announced in early October that the
Rogue project will have four more years of fishery investigation before the project
will receive further consideration. Later one year was cut from the project.

Six recording thermometers were operated in the main channel of the Rogue
River during the late spring, summer, and early fall. Since temperatures would
play an important part in fishery maintenance problems in relation to possible dams,
the studies will contribute much toward ultimate planning. Four of the thermometers
were operated by the Game Commission and the remaining two by the Fish and Wildlife
Service.

Figure 1 illustrates the weekly maximum water temperatures found at the
0
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six stations in the main river channel. Figure 2 gives temperature transition
through the six stations on two peak periods occurring on July 24, 25, and 26
and on August 17, 18, and 19.

These temperatures cannot be considered maximum for the river because
of the plentiful water flows of 1950. In a year of low water, higher temperatures
can be expected.

Harbor Developments

Two harbor development programs are pending for rivers of Curry County.
One, the development at the mouth of the Rogue, received congressional approval
in the fall of 1950. It provides for the dredging of a shallow draft harbor be-
tween the state highway bridge and the jaws of the river. It is believed that the
development will tend to disperse the present heavy fishing pressure at the river's
mouth during the summer months. On the other hand, ultimate development of mills
and cheap marine transportation would encourage logging operators to use the river
to float logs to these mills. Development of the mining resources of the County
could follow and result in the further pollution of the stream by mining wastes.

The other harbor, known as the Chetco Cove development, was discussed
at a hearing in Harbor, Oregon, in the spring of 1950. The development provides
for a breakwater in the cove, outside the confines of the Chetco River, and for
the removal of rocks to provide for a docking and turning basin. In conjunction
with the development, it is proposed to provide a small-boat basin at the mouth
of the river. Again the possibility of mining pollution and use of the stream to
float logs to mills enters the picture but the floating of logs in the river would
be confined to winter and spring months as was done to a limited extent during
the winter and spring of 1949-1950.
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MCKENZIE RIVER INVESTIGATIONS

OREGON STATE GAME COMMISSION

November 16, 1950

The McKenzie River investigation is in the third year of a five-year
fishery research program.

To date, the program has been concerned with returns to the fisherman
from marked fish released in the study area, with trout migration, and with the
evaluation of tributaries as feeder streams in supplying trout to the main river.
In addition, several temperature recording stations are being maintained in the
study area.

Method of Study

The determination of the total catch in 1950 was accomplished in much
the same manner as previous years. In addition to conducting an intensive creel
census throughout the study area (from Coburg bridge to Olallie recreation area
on the main river and including the three largest tributaries--Blue River, South
Fork and Horse Creek-- t Figure 3') catch record cards were given wide distribution
by personal interviews and by posting the cards in conspicuous places along the
stream and in business houses. In addition, a survey was conducted to determine
the degree of return of the catch cards and to determine the average catch of
individuals not reporting. It is from these data that the annual total catch of
fish in the study area (excluding guides) is calculated. Catches of guided par-
ties were reported by guides as required by law.

A check on the migration of planted fish was made possible by dividing
the study area into 10 creel checking zones and gathering data from each zone
separately as depicted in Figure 3.

The average size was taken from a 59 per cent sample of all fish exam-
ined from the creels.

Liberation--Marked Fish

From 1947 through 1950, twenty-two differently marked lots of rainbow
trout, including one group of wild fish tagged in the fish ladder of the Leaburg
Dam, have been liberated in the McKenzie River and Gate Creek as shown in Table
Spring-spawning rainbows were used extensively during 1948. For the following two
years, 1949-50, fall-spawning trout were introduced for purposes of the comparison.
Fish released varied in length from 3 to 22 inches. Three groups of small fall-
spawning fingerlings planted in 1950 are not listed in Table 23 because they had no
bearing on the returns.

Results

Calculations, based on the methods of study used in the McKenzie area,
indicate that 15,885 fishermen caught 50,713 trout during 1950 as revealed in
Table 18. Marked hatchery fish accounted for 47.61 per cent of the catch. In
1949, the catch was 47,614 of which 41.4 per cent were marked and in 1948, 27,837
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of which 27.44 per cent were marked.

Although the fishing pressure was greater in 1950 than for 1949, the
average catch per bank fisherman increased slightly while the average catch per
guided boat party decreased.

The return of catch cards was slightly under that of 1949.

The survival of hatchery trout in the stream from one year to the next
was again found to be poor.

The average length of fish in the 1950 catch was 8.4 inches, approxi-
mately the same as that of 1949.

Fall-spawning rainbows grew fastest while the greatest extent of migra-
tion occurred with the spring-spawning fingerling fish.

Catch, Bank Fishermen

Bank fishermen and private boats accounted for 42,189 fish, the majority
of which were caught in the river above the Leaburg Dam. The average catch per
fisherman, as taken from catch cards, was approximately 6.3 fish in the area above
the dam, 5.7 in the lower river, 6.3 in the South Fork, 5.1 in Blue River, and 6.5
in Horse Creek. The 1949 average was 5.7 and 4.4 in the upper and lower river
respectively, and 5.6, 4.9 and 5.7 in the three tributaries. It may be noted that
the average catch per fisherman during 1950 increased in each area. Such was also
true in 1949. (Table 19.)

Catch, Guided Parties 

Professionally guided boat parties caught 8,524 fish in 1950 in compari-
son with 11,718 in 1949 and 8,948 in 1948. Marked fish contributed approximately
40 per cent of the catch during the last two years and 24.1 per cent in 1948. The
average catch per trip was 8.9 fish during 1950, 10.32 in 1949, and 8.99 in 1948.
The poorer catch of 1950 may be attributed to the high water conditions during May
which resulted in many cancellations of guided trips. (Table 20.)

Creel Census

Table 21, a summarization of data collected from 7,366 creels examined,
discloses the number and percentage of fish caught from each lot of fish. Data
are recorded in four week periods.

Card Survey

Of the anglers interviewed on the upper river, 33.4 per cent indicated
that catch cards had been returned. In the lower river the return was 16.5 per
cent, while the tributaries averaged about 23 per cent. Table 22 presents card
return information. The 1949 survey indicated a slightly higher return on the
cards. A correction factor should be applied to the 1948-1949 data upon comple-
tion of the investigation.

Annual Recoveries 

The calculated total annual returns from each group of marked fish
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TABLE 22

CARD SURVEY ON MCKENZIE RIVER AND TRIBUTARIES SHOWING THE PERCENTAGE OF
RETURN OF CATCH CARDS AS REPORTED BY FISHERMEN, 1950

Date Reporting
Catch on Cards

Not Reporting
Catch on Cards

Total No. Fish Unre-
ported (Col. 2

Average Catch Per
Angler	 (Col. 2)

Leaburg Dam to Olallie Rehreation Area
5/1 to 283
5/27 34.51 537 820 1062 1.98

5/28 to 265 529 794 835 1.58
6/24 33.38

6/25 to 398 725 1123 1565 2 .16
7/22 35.44

7/23 to 267 545 812 1035 1. 90
8/19 32.88

8/20 to 149 383 532 793 2 .07
9/16 28.01

9/17 to 61 121 182 159 1.31
9/30 33.52

1 23 3.	 2	 0 2.3 1.919

Leaburg Dam to Cobur Bridge
5/1 to 13 96 109 212 2.210
5/27 11.93

5/28 to 29 129 158 181 1.140
6/24 18.35

6/25 to 21 96 117 151 1.57
7/22 17.95

7/23 to 16 53 69 78 1.47
8/19 23.19

8/20 to 5 57 62 89 1.56
9/16 8.06

9/17 to -	 3 10 13 23 2.30
9/30 23.08

87 (16.5%)I	 441 528 '734 1.664

South Fork McKenzie
5/1 to 95 294 389 611 2.078
9/30 24.42

Blu e River
5/i to 42 1140 182 340 2.429
9/30 23.08

Hor se Creek
5/1 to 20 71 91 128 1.803
9/30 21.98
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planted from 1947 through 1950 are revealed in Table 23. Of general importance
is the poor survival of fish during their second year in the stream when large
numbers of fish are theoretically available. Fall-spawning rainbow stock (group
16-18) proved to be superior to spring-spawning rainbows (group 15-17) as measured
in returns to the fishermen in 1950. The same condition prevailed during 1949
among fall-spawning groups 9-12 and the spring-spawning groups 8-11. Fingerling
plants, groups 6-7 and 13-14, give poor returns to the fishermen with a slight
margin favoring the main river plants (7-14). In general the size of fish at the
time of liberation governs the degree of survival to the creel.

The last group (19) in Table 23 is made up of native brood fish Which
were trapped in the fish ladders of the Leaburg Dam. Many of them were ready to
spawn when tagged. The 19 per cent harvest, of the group, although not seeming to
be an alarming figure at present, may prove highly detrimental to the stream if
the year to year survival of the fish is in direct relation to the harvest of hatch-
ery planted trout.

Migration

The catch of marked fish in the lower river, other than those planted
therein, indicates an approximate 8.9 per cent movement of fish from the upper river
downstream over the Leaburg Dam as revealed in Tables 19 and 20. Generally, the
highest percentage of migration (Tables) occurs among the fingerling plants BV
and BV-ad, survivors from the 1948 liberation, and RP and LP from the 1949 libera-
tions. In each instance, the fingerlings (BV and RP) planted in Gate Creek, a trib-
utary of the McKenzie, migrated the greatest distance. Spring-spawning stock show
a greater migration tendency than do the introduced fall-spawning fish. In several
instances, marked fish have been found as far as 20 miles below the dam.

Upstream migration over the dam occurred among one group of fish (RV-dorsal)
but only to a small extent. Migration upstream into the tributaries was negligible.

The operation of traps in the ladders of the Leaburg Dam from April through
May, 1950 disclosed a substantial run of native spring-spawning rainbow trout whose
lengths varied from 11 to 22 inches. Many of the fish in the 12-inch class were
immature and probably in their third year.

Size

The average length (snout to fork) of the rainbow trout measured in the
study area in 1950 was 8.42 inches as compared to 8.4 inches in 1949. Approximately
83 per cent of the unmarked rainbow were under 10 inches,. about 15 per cent from 10
to 14 inches and 2 per cent above 14 inches.

Figure 4 is a representation of the seasonal average length of each group
of fish caught by fishermen from 1947 through 1950. With the exception of the first
group BV,.: (one fish only) the fall=-spawning, fish LV-ad and RV-ad liberated in 1949
and identical lots IV-0 and RV-2D liberated in 1950, show the greatest average
length for their age. The 1950 average length of two.fingerling groups, RP and LP,
from the 1949 plant, are only slightly under lengths recorded in 1949 for similar-.
groups, BV and BV-ad, liberated in 1948.

In many instances, the low rate of growth shown for some lots of fish from'
one year to the next may indicate that the largest fish in any one group are caught
during their first year in the stream, and that many of the slower growing fish sur-
vive to be caught the following year.

144



ti

H
al0 a)H C)+3 g 0	 LA LA IA V- 0.1 M 0.- M Q	 N ON .4 0) sO H CV c-cp 0 cr.	 NC) 4 0 N- --.1 LA r• 30 0 a) ON

§
-C-	 e- 4 HI-. H N .....i H rn en 0- NO 0 0' 0 CV 0- UN N	 01 H0 4 .*a a, a a .. a ., .. • a .. ..	 + ot

a) r0
.4

IA	 ao
H

tn C\
H

ac)en 0.4 a)
CV

6 • H
CV-

xlCV 'inen Hen 4,CV LA	 e----en	 CV --I0E. -O

V) IA ---"N
0 ,...,tcoH fa	 1 0 0.- 0 CV ON NO ....1 eA H 00 00 en ao 0 en H 6 co en r-- •• NO H W•0 IA 6 0.4 N. 6 C- co N. ch 0 .4 6 6,•"--cc,	 0 6 cA CA (A 07, r- 4 co •	 N. 6 cn x) e-- tn In .4 oN rn NO H 0' H N. 6 .-1 H LA LA 0 ON NO •0 CV 00 cn C! <AN

-p 4.3	 •
'0 a) 0

IA •en•
(Na	 •

.,co
r.--	 •CV H •O. •	 •^NO H •0

MN •0 In •......i N. •..V\
•CV c)	 •0.1 NO Ha0-•	 r-4	 •0 cv	 •0 H •.• 0 .0	 •... c0 (..-	 •	 •--.10,	 a H •ON NO -.....„••• •.....

E. I:=	 Z 6 .4 H H _1 cv H H N. CV en 30 CV rn 0 CV H	 N- CV H (A
H

11)54
0 .4 0- NO NO 0 070 .17p CO r-i Les r-I-.I NO VD 0 0 ON r-1 Cs- ts- NO 1A CV ON -4 r-- CV C- CO 0- O. o -.I cv cn0 CV 0 MN 40 r-I Q 01 NC-OM0 en O --1 ,0 111 CV -4 HLA *LP, 0 o. No 6 sea NCO MM Incr. • • • • ,-1	 • cm	 • ,--4	 • • H •	 H	 • N• H • .0	 • N.	 •	 • • N.

en0 r-I 0 0 0 0 0 H 0 0 0 •	 O.en •	 co0 C') -....1.	 • HH	 N. CV cc.H a,
...1I- H CV

+3 ON HN 0 en ON NO CV ON -.1 CD 0 NO 0- VD CV m NO A en 0- ON lf 4 tx...,;;JZ C-(1) In 4",% In --1" CV	 NO en r-- .0 ) _..1 en r-- en `-0 CA st.) •	 teN -0 CV - ON l•
w a, 0.1	 • M • •	 • ,...1	 • • H • ,-1	 • ...0	 • • ■•	 • a, •	 a	 --4 NO
Ta)4-10
H00

H

ONH

--1

6. 6N-4C-	 •CV

H

0 enNO•.*•0

H	 0	 CV

IA 6H -I	 H H CO*H	 . CV	 •H	 0. a en

0

"O7, r.

0 .0■0•1H "UNI-- 6 en ...UN OTC-r- NO -..:.
6 .14.".■

C`i

a0.H
oNens-C)a

H H	 _06 H Cr- -- N.al--0 0-- 01.,:3 en--.11.A --1'ONH UN •NO UNaI- CV H
- - -

1:i•Z ,•"--- ,--- -,-->
'-'`...., 93	 0), ,-,-I +3 0 UN ON	 co :■,-‘1 0 0 0 H re)0	 0	 0 0 0 Q 0 0 .0 ONs..r..•	 as H a. en in .o o o o CL-.o	 0 , en o In 0 0 o N. -4Cz.	 4- t4

•	 W
'..... 0 ,D

co
etUN

0
e

6	 0	 -,...0'
et

.....2). 0 , et33
0

ftH
0

et0
30

OS0.
H 0	 CV , en

et	 wN	0.,	 cps k, 30
CD••NO

N.
4

en..%0-
0
,N.

0..1-1■
H •NO

N
0'. •-1 i

2 ,-1 , c()
\--■

4 6 6	 6 4" CM
1i•-......-

01 en en UN

• g
0 .-4 H H

0_0 .4-1srl	 5. CC CV,..1	 C) -->. V H• M• 6	 00I	 • 0• 4• 0• 30• c•1	 0•	 • 0• 30• UN• • UN• CVI
H C- ■,0 N N. cn c0N 111 N •	 ON	 el cn LA 33 0.- 0.

.5:50 CO.M +,I, 0al 1.-

4 

as
ii-4t›.PO

000Hi
• a

T3-4I
co

'C3	 ,
-4I	 ,

00adE-4.

TI

H0	 '00	 .4of-o
P

CII
A-1101I
1-4

A
t: 4

I0-MXI
r4

Pr 011ea	 VS'''	 El

ce3
cn

'0	 •r4 \O V) H- V) CI) CV	 0- CO 30 CO M CO 30 Cf5 M CO o cn - CO M CO 0. CO ON Cr) Ch (r) ON u) ON CO 0. (I3 •cs .00	 f...	 o -I cc) -4. u) co _1. rn -1 u) --• co --1_ co ..- r.• M co co ..../ r=4 -.1. u) --I in -.1. to --1. f.x• --/ co -7 rm• H COo cd w 0.. ON ON a.	 ON ON ON Cr. ri ce.	 ON	 ON cr. ON ON Os ON .,-I	 ,-.1CA	 CD	 p,CO	 ..1 CO
H H HHH,4H IIHHH.--1 HH HHINer.

co4 20
0LA 0LI's

-
o

ce.•	 a) r- co I	 I x) .4 ON ON O. O.	 0.	 ON O. I I 0 .4 0 -4
.0 -P --I ....1 C- .4 I ....1 -4 -7 -4 	 --7 4.1 45 , UN UN I 101 E.4*-I 	 Of
..-4 A I

N.
I-.1 ILA ION 0

H en I I...i. I	 I	 I
N.	 r-	 ^co I	 ,M +

Icn IN. H IH LA 0E.*
Ci'........1 (X(

, -
....■fr
'''.■ 	 .4t

Osr., .

C)
H
Cd

i5



Date

TABLE	 24

LIBERATION OF TROUT FROM THE MCKENZIE HATCHERY 1950

Ident.:
Mark Total

Total
Pounds

Size
Fish/lb

McKen.	 Small
River	 Tribs

Blue
River

South Horse
Fork	 Creek

Spring Spawning Rainbows

3/29-30/50 2120 13 28130 LV-D 28130

4/27/50 .330 11.6 3828 LV-D 3828

6/14/50 4995 7.4 3700o RV-D 37000

7/27-8/50 200 187.5 18750 18750 37500

7/28/50 100 121.5 12150 .12150

9/26/50 828 56 46368 46368

5/22-6/16 50.01 2848 ,172304‘618420 80278 101816123496! 996314
Total 8923.01 306380 630570 80278 101816142246 1161290

I3/16-28-50 640o 4.4

;4/24-27/50 2672.5 3.5

7/5-13/50 11120 3.0

I6/26-7/50 1117 3.6

:8/10-1/50 445 91

8/11/50 242 95

8/30/50 111 90

8/21-3/50 652.23 61.5

8/25/5o_____, 290 40

411 Spawning Rainbows •

	

! 27970,	 LV-iD	 27970

	

9147	 Lv-2p	 9147

	

33343	 i Rit-2p , 33343

E 700	 1132	 2227	 4059

	

40027,	 ! RP-Ad 1 40027

	

22990!	 --	 22990

10000	 10000

401oo	 I LP-Ad	 4010o

11596 1/2D	 11596
134177 61696 1132 2227: 199232

440557 692266 81410 !104043:42246 1360522

	

Total	 23049.73

	TOTALS	 31972.74
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Liberation (Table 24)

During 1950 1,360,522 rainbow trout weighing 31,973 pounds were liberated
in the McKenzie River and its tributaries. Fall-spawning rainbow from the Roaring
River Hatchery contributed 19.2 per cent of the total. Approximately 1 million of
the spring spawners were liberated as advanced fry in small tributaries. Yearlings
were liberated before and during the mid-season. The planting boat was used to
liberate the larger fish whenever practicable.

Miscellaneous Activities 

Weekly minimum and maximum temperature recordings in Gate Creek and the
South Fork are shown in Figures 5 and 6. Gate Creek temperatures were , above 65
degrees F. for two months in 1950 with a maximum recording of 69 degrees on August
26. In 1948, a maximum temperature of 70 degrees F. was reached with the water re-
maining above 65 degrees for a period of two weeks only. The South Fork reached
its peak of 63 degrees on July 29.

Fishing in Gate Creek has failed, to disclose a trace of the fish planted
there during the past three years. Severe predation is suspected.

A crew of four women were employed for about one_month during the marking
program. Trout, subjected to an aereated urethane solution while being marked,
showed less than a 0.3 per cent mortality in the following two week period of obser-
vation.

A trolley device capable of transporting ;a bucket of fish from the libera-
tion truck to the stream was developed. It reduces the transit time from tank to
stream and eliminates any possible injury to the fish.

Maps are being completed which will show all possible liberation spots in
the study area and will designate the type of liberation possible at each point.

A cost account maintained for liberations throughout the 1950 season estab-
lishes the extent of the operation locally. The total cost was $1,480.86 or .01463
cents per pound for fish liberated. Mileage cost $373.38, labor $872 .17/ meals,
lodging and miscellaneous expenses, $236.31.

Observations made during the budworm control spraying of the upper McKenzie
drainage, showed that trout fed heavily on insects killed by the D.L.T. As the sea-
son progressed, however, the trout became thin and very little food was found in
their stomachs. The usually heavy bug hatches did not develop after the start of
this budworm control program.
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LOWER WILLAMETTE

The Willamette River Chinook Salmon Sport Fishery

During the spring months of 1950, the chinook salmon sport fishery in
the Willamette River was investigated for the seventh season. Studies were con-
ducted during the periods 1941-42 and 1946-50. The studies of 1941-42 were con-
ducted by the U. S. Fish and Wildlife Service. From 1946 through the present
season, annual investigations have been undertaken as a cooperative project of the
Oregon Fish Commission and the Oregon State Game Commission.

The Willamette River spring chinook fishing area consists of two
principal sections of the main stream below the Willamette Falls at Oregon City.
The upper section is comprised of the water from Ross Island bridge upstream to
the Willamette Falls exclusive of a restricted angling area located approximately
300 feet downstream from the Willamette Falls fishway. Here the water currents
are generally of sufficient velocity to operate salmon trolling gear from anchored
or slowly moving boats. In the vicinity of the Willamette Falls and the mouth of
the Clackamas River, casting with lighter equipment is practiced with varying
degrees of success.

The lower river section of the fishery extends from opposite Swan Island
in northwest Portland downstream to the mouth of the main river. In addition, the
entire length of the Multnomah Channel from Portland to St. Helens is included in
the lower river area. The main type of angling practiced here is that of trolling
from slowly moving boats.

In order to determine the total annual catch, a record was kept of the
daily catch by the various boat moorage operators and the total number of boats
fishing from boat concessions. In addition, airplane counts of all boats fishing
were made at least twice weekly for the purpose of determining the over-all angling
intensity.

The total spring chinook catch for 1950 was calculated to be 8,839 fish.
A division of the total catch between the two fishing areas revealed that the
lower river contributed 4,903 fish. The upper river catch was computed to be 3,936
fish.

The first spring chinook salmon was caught at the mouth of the Clackamas
River on February 3rd while the last was taken at Oregon City on June 11th. Be-
fore April 1st, few fish were caught but the catch rapidly increased. The peak
for the upper and lower river sections occurred during the period April 22-28.
After the peak period, an abrupt decline was experienced in the lower river catch
in contrast to a gradual decline in the catch of the up-river section.

There were 69,868 man-days expended in fishing with a maximum of 3,842
anglers fishing on April 30th. The average catch per angler per day was 0.126
fish which represented an average catch of one salmon per angler in eight days of
angling effort. The catch per angler per day was 0.149 in the lower river or one
fish in seven days of angling. For the upper river, the catch per angler was
0.106 fish per day or one fish in nine days of angling.

In general, the chinook salmon catch in the Willamette is dependent upon
the size of the run entering the river, water conditions, and angling intensity.

For the 1950 season, the run was the lowest on record as determined by
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the total catch and the fishway escapement counts at Willamette Falls. The calcu-
lated reduction in the run was later substantiated by a decline at the egg-taking
stations in the up-river tributaries.

Water conditions were exceptionally good throughout the entire season in
contrast to periods of high and muddy water normally occurring in previous seasons.
Favorable water conditions coupled with the heavy angling intensity undoubtedly ac-
counted for the unusually large catch in comparison to the small population avail-
able in the river. Assuming that the greater part of the run consists of five-
year-old fish, the 1950 population cannot be compared to its parent run as studies
were not made during 1945. For the approaching season of 1951, a parent run oc-
curring in 1946 showed an escapement upstream through the fishway at Willamette
Falls of 53,000 fish.

TABLE 25

Comparison of the Willamette River Chinook Salmon
Catch for the Seven Years l of Study and Also

Showing the Annual Escapement 4 Upstream
Through the Fishway at the Oregon City Falls

:
:
:.Total

Year: Catch

:
:
:
:

Angling
Intensity
(Man-Days)

:
:
:
:

Average
Catch

Per Day

: Angling Effort: Average
:	 in Days to	 : Weight
:	 Catch One	 :	 in
:	 Salmon	 : Pounds

: : : :
1941: 30,000 : - - : - :

1942: 12,000 : - - : - : -

1946: 12,630 : 29,483 : 0.21 : 5 : 17.0

1947: 12 1 0oo : 43,728 • 0.13 : 8 16.3

1948: 8,330 : 79,574 : 0.105 : 10 16.5

1949: 9,100 : 81,438 : 0.112 : 9 : 18.2
:

1950: 8,839 : 69,868 : 0.126 : 8 16.6

: Escapement up-
: stream through
: fishway at Will-
: amette Falls

:
:	 _

:	 -

: 53,000

:

:2:00

27,000
•

: 14,500

'Studies not conducted during war years of 1943, 1944, and 1945.
2Figures courtesy of Oregon Fish Commission. In addition, approximately 1,500
chinook salmon annually succeed in entering the Clackamas River as determined
by upstream spawning bed counts.

An analysis of Table 25 depicting the results of the seven years of study,
provides incontrovertible evidence that the Willamette River chinook salmon runs are
rapidly declining. Factors contributing to the reduction are over-fishing on the
present light salmon runs and consequent insufficient upstream escapement, pollution
in the Willamette particularly in the vicinity of Portland during the summer months
while downstream migrants are attempting to go to sea, the possible effect of com-
mercial fishing on Willamette salmon in the offshore troll fishery and also in the
Columbia River, and the destruction of up-river spawning areas. It is contended that
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the bulk of the Willamette salmon enter the Willamette in the spring following the
closure of and the re-opening of the commercial season in the Columbia River.

Private Fish Pond Development 

The development of private fishing waters is fast gaining popularity in
all of Oregon and particularly in the lower Willamette area. Inquiries are con-
stantly being received requesting information on the construction and proper stock-
ing of private fishing ponds and in many instances "on the site advice" is desired.
Many people are discouraged with their contemplated projects, upon learning that the
state does not provide fish for private ponds. The only sources of supply are
private hatcheries at considerable distances from the area. The quantity desired
for stocking is usually small and transportation expense is generally prohibitive
but several purchases have been made from private hatcheries operating in Idaho and
Washington. One shipment of bass to the Astoria area came from a private hatchery
in Georgia.

The activity is occupying considerable time and is expected to demand
more attention in the future as the desire for providing private fishing continues
to increase.

Juvenile Angling 

With the cooperation of the Portland Izaak Walton League and the Portland
City Park Bureau, a juvenile fishing project was initiated in Crystal Springs Creek
flowing through Westmoreland Park. The stream was stocked periodically with rain-
bows of legal length. Although the project was received with much public acclaim,
it appeared that more stringent supervision is needed.
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NORTHEASTERN OREGON

The Hiah Lakes of the Wallowa Mountains

Eastern Brook

In 1946, a survey of about 20 main lakes. 
r 
in the Wallawas was made under

the direction of H. J. Rayner. The investigation revealed a low ebb in the fishery
had been reached and entire populations of eastern brook were maturing at extremely
small size. As a result of the 1946 survey, a 30 fish daily bag limit was placed
on nearly all high lakes over 5,000 feet in elevation. No eastern brook have been
stocked in the high lakes since 1945.*

The 1950 survey was prompted by the need for information concerning the
effect of the increased bag limit upon eastern brook in the high lakes over the
four year period. During the season 18 lakes were investigated. Of these, 12
had been surveyed in 1946. The data included in Table 27 were taken from lakes
which had not been previously studied.

Methods

Gill nets of standard mesh graduation were used primarily in obtaining
fish samples. One to six net sets were made at each lake dependent upon its size,
accessibility, and importance. Rod caught fish were included in the sample, and
their abundance was usually in proportion to the time available at each lake.
Eastern brook for length at maturity determinations were often supplied by the
rod because of the difficulty in catching adequate samples of such fish in the
nets.

As a criterion in evaluating the condition of eastern brook trout, the
length at maturity of female fish was the most applicable. Any change in the
average lengths at maturity of eastern brook would reflect general food conditions
and indicate success or failure in reproduction. A rise in the length at maturity
would indicate, then, that cropping thru the 30 fish limit had permitted the sub-
sequent growth of remaining populations.

Results of Survey — 1950

Samples of eastern brook taken from each lake were segregated by sex and
the degree of maturity in females. A comparison of maturing individuals in a
series produced a mean length at maturity. Mature fish which had eggs retained
were not indluded in length at maturity comparisons.

Table a5 provides a comparison of data collected in 1946 and 1950. The
length at maturity of female brook trout included only fish becoming mature.
Usually 20 per cent to 50 per cent of the sample fell in such a group. Deviations
from the average are included to demonstrate the length variability for each series
of maturing female eastern brook.

In two lakes, John Henry and Moccasin, the average length at maturity of
females decreased slightly. In 8 of the 12 lakes included in Table 26, the length
expectancy of catch dropped below the 1946 averages.
* See Table 26.
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The generally larger samples taken during the 1950 survey may account for lower
catch length averages.

The increases in average lengths at maturity of eastern brook should be
carefully considered in analyzing possible changes brought about by increased
cropping under the 30 fish limit. Again the number of females used in determinations
vary from the 1946 figures.

Table 26

A comparison in the maturity and length expectancy of catch of eastern
brook trout in some high lakes of the Wallowas - 1946 - 1950

Year Length at Maturity Lengh	 Expectancy
Lake of of Female Brook of Legal Brook Stocking

Survey Trout in Cm. Trout in Cm. Record

x s x Yr. No. Sp. Length

Aneroid 1946 4 17.8 + 0.7 16 20.3 '45 5360 EB	 2
1950 44 21.2 + 4.3 95 19.3

Ice 1946 14 19.0 ± 1.8 81 20.9
1950 17 22.1 + 1.6 50 19.5

Wood 1946 12 15.2 + 0.8 10 17.3
1950 17 17.2 ± 2.6 23 17.8

Moccasin 1946 3 15.8 + 2.3 28 20.3. '45 4355 BB
1950 2 15.7 + 0.3 7 19.3

Hobo 1946 5 15.2 + 1.5 12 21.1 '45 5344 EB	 2
1950 13 18.5 ± 1.7 34 19.3

Douglas 1946 3 15.8 + 1.2 31 21.8 '45 5344 EB	 2-1"

1950 20 18.0 + 2.3 51 18.6

Lee 1946 3 16.2 ± 0.6 12 20.2
1950 12 19.2 + 3.1 34 18,1

Chimney 1946 2 14.9 ± 0 7 19.0
1950 14 16.4 + 1.3 40 16.7

Crescent 1946 * 18 22.6 '45 5360 EB	 2
1,950 7 24.3 + 3,8 17 22.1

John 1946 10 16.5 + 0.7 38 17.5
Henry 1950 16 16.4 + 1.2 43 16.2

Horse- 1946 3 15.8 ±. 0.5 21 20.6
shoe 1950 18 18.3 + 2.7 35 21.4

Bass 1946 5 15.2 + 0.7 12 18.3
1950 *

* Insufficient evidence
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Table 27

Eastern Brook

Maturity and length—expectancy of catch in lakes not previously surveyed
above 6,000 feet in the Wallowa mountains.

Length at Maturity	 Length—Expectancy
Lake	 Date	 of Female Eastern 	 of Legal Brook	 Stocking

Brook in Cm.	 in Cm.	 Record

n	 x	 s	 n	 x	 Yr. No. Sp. Length

Francis 1950	 5	 35.2

Looking— 1950	 4 20.5 + 1.2	 35	 20.1
glass

Unit	 1950	 8 18.8 + 2.3	 21	 18.9	 '45 5360 EB	 2

Eagle	 1950	 2 21.7 ± 0.9	 13	 18.8

Lilly	 1950	 7 16.0 + 1.2	 24	 15.5

* Insufficient evidence
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Generally, the conditions in the high lakes may be regarded as only
slightly better than in 1946. In some lakes such as John Henry, an excessive
population has not been affected in the least by increased cropping.

As in 1946, several lakes are producing brook trout that approach six
inches at maturity. As poor conditions become known to anglers, the lakes which
need an increased fishing pressure will probably be neglected.

The 30 fish limit is to be regarded as an attraction when the desire for a
general increase in the use of the high lakes area is-considered. Enlargement of
private horse packing facilities in the area is evidence of an increased interest in
the Wallowa primitive area. (See Table

Since bag limits in the Wallowas must be consistent for all lakes in the
interest of enforcement, the possibility of adjusting limits on separate lakes is
eliminated.

No conceivable limit can be expected to crop eastern brook in remote
"off–the–trail"-lakes to a point where the population will benefit.

The economical use of rotenone in changing the high lakes picture would
be limited to those lakes that are small, have little or no outlet in late summer,
and contain a badly stunted eastern brook population. Only a few relatively
inaccessible lakes would lend themselves to such a project.

An increase in the present bag and possession limit for eastern brook
trout in the high lakes might possibly speed up the process of thinning enormous
populations. It is felt that the present limit would be adequate if the angling
pressure could be increased on those lakes where annual cropping is exceeded by
natural reproduction.

The maintenance of the present limit should be concurrent with a policy
of stocking no eastern brook trout.

Catch Records

Individual catch record cards were used for the first time in the high
lakes of the Wallowas in order to provide further information concerning the
fishery of the entire area. The need for information was felt to be useful, in
conjunction with surveys, in management.

Methods

A total of 2,625 cards were distributed to guides, forest service
ranger stations and sporting goods stores. Six boxes were built and installed at
the foot of main trails leading to the Wallowas. A total of 850 cards reached an-
glers ? hands. Of this number, 290 cards were returned. Table gi includes data
taken from catch cards.

Trail–side checks were made to determine the percentage of anglers who
used catch cards. A recorded 20 per cent of the anglers either took cards from
boxes or had obtained them from a guide or packer. Since cards were used by 20
per cent of the anglers, an estimated 4,200 anglers visited the high lakes.
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Results

The catch per angler varied at each of the 35 lakes. Returns were not
consistent, yet the more heavily fished lakes produced the highest average catch
per angler (Aneroid produced 28 fish per angler, John Henry 32.7). The average
of 16 fish per angler trip includes data received from all lakes.

Table 28

Catch Card Returns

Wallowa Mountain High Lakes Area

Cards distributed to boxes and agents 2,625
Cards used 907
Cards returned 314
Anglers using cards 20%
Return 34%
Number of lakes used 37
Average catch per angler trip 16.1
Average time spent per angler trip 1.3 Days
Average number of lakes used per angler trip 1.7
Estimated number of anglers 4,200
Total catch"reported 5,762
Estimated total catch 50,400

A fallacy exists in trail—checking the angler use of catch cards in that
guided parties provide a high card return. Since the method involves many unknown
variables, the calculation of total anglers and total catch on a percentage basis
is little more than an estimate. Table V presents catch card returns for individual
lakes in the Wallowa mountains.

Information received through catch cards provided a better picture of the
high lakes fishery than has been previously available.

Angling pressure on the high lakes cannot be considered as heavy as the
advocates of lower bag limits state.

The percentage of returns indicates that the experimental use of catch
cards received good cooperation from anglers. The use of voluntary catch cards is
recommended for 1951 in order to provide further information concerning the fishing
of the high lakes.

Cutthroat

In 1947 the experimental use of the Montana black spotted cutthroat in the
high lakes was inaugurated in order to determine the extent of any differential
growth which may be exhibited between cutthroat and brook trout and whether the
cutthroat is adapted in a superior manner, to conditions within high glacial lakes.

There is hearsay evidence of a haphazard plant in earlier years of
cutthroat trout which quickly grew beyond the lengths of stunted eastern brook in
several lakes. If the cutthroat could be depended upon to quickly outstrip brook
trout in growth in lakes, then our interest in the species might well result in
better angling at some lakes.
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Table 29

Cutthroat returns from experimental plants in seven

high lakes.

Cutthroat

Lake No.
Average
Length
Cm.

Average
Weight
Gr.

Maturity	 Stocking
Record

Yr. Sp.	 No.	 Length

Francis 18.7 72 Imm. 1 48
'50

Cut	 8,244
Cut 38,750

],
3/4

Eagle 1 17.75 54 Imm. '48 Cut	 2,150 2

Looking
glass

19.9 111 Imm. '48 Cut	 3,225 2

Papoose 20 16.5 Imm. '47 Cut	 2,149 3/4

Duck 5 32.5 Imm. '47 Cut	 2,149 3/4
'48 Cut	 1,957 1
'50 Gut 21,700 3/4

Hobo '47 Cut 10,111 3/4
Cut	 5,0021 48 lt

Dollar '47 Cut	 5,219 3/4
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Of the nine lakes which received cutthroat stock in experimental lots,
seven have been revisited and sampled in conjunction with the general lake survey.
Two of the lakes, Dollar and Hobo, are believed to be entirely without cutthroat.
Table 29 illustrates net and rod returns along with the stocking record for each
lake. Although sample returns are small in most cases, we may assume that popu-
lations have been established in all cases where cutthroat were taken.

The variation in average lengths and weights of cutthroat samples is a
reflection of individual lake environment. The wide difference in lengths obtained
from three-year-old cutthroat in Papoose and Duck lakes, is an outstanding example
of environmental differences reflected in growth over an identical period.

All cutthroat samples were immature. In a comparison of length with eastern
brook, it is apparent that the cutthroat will in time, exceed length averages at
maturity of eastern brook trout, particularly in Eagle and Lookingglass Lakes. The
differential growth will be more clearly seen now that maturity will soon be reached
in some lakes. Continued checking will be necessary from time to time in order to
determine growth rates of cutthroat in the face of stunted brook trout populations.
The practicability of the experiment will be determined when cutthroat exhibit a
high rate of growth before reaching maturity.

No stocking of cutthroat is recommended for 1951.

Chimney Lake

An experimental fertilization project was carried out at Chimney Lake
in an effort to determine the effect of commercial fertilizer applications on the
growth of stunted eastern brook, and the feasibility of using commercial fertilizer
in other high lakes if proven to be of value.

With considerable difficulty, two tons of 12-6-1 commercial fertilizer
were stockpiled at Chimney Lake by pack string over a trail five miles in length.
Chimney Lake was chosen because of its relatively small size, accessibility, and
the presence of a typical stunted population of brook trout. As with other high
glacial lakes, Chimney is clear, cold, and contains only small amounts of bottom
vegetation.

The lake was mapped and sounded in order to chart shoal areas that could
be used as a guide in applying fertilizer. Gill net samples of the eastern brook
population were obtained for use in comparison with samples to be taken later to
measure growth increases resulting from fertilization.

The first application was made in late July at which time melting
shoreline snows kept water temperatures at a low level. A bloom which reached
a peak toward the end of August,was attained after the second application. The
lake took on a deep greenish color. 	 Table 30 illustrates activity at Chimney
Lake during the season.
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Table 30

Experimental fertilization

Chimney Lake

Date Application Temperature Weather Visibility Color

July 26 1,100 lbs. 560 Clear-Cool 38.5 ft. Clear-Blue

August 11 900	 " 570 Cloudy6.Cool 29.5 ft. Clear-Blue

August 25
Sept. 11

1,000	 "
1,000	 "

60°
62°

Clear.-Warm
Clear-Warm

8.1 ft.
23.0 ft.

Murky-Green
Clear-Blue

Water samples taken during late August revealed the presence of daphnids
and phytoplankton in great numbers.

Since Chimney Lake was not accessible before July 20, the period of
application was reduced to about two months, insufficient time to permit the estab-
lishment of a long seasonal bloom. The changes that occurred were so brief that no
effect on fish growth could be expected.

If the season permitted applications over a longer period, it is believed
that commercial fertilizers might produce the desired results in some high lakes,
but if fertilization did produce greater growth among eastern brook, cropping would
have to be increased proportionately in order to maintain a balance within the lake.
The feasibility of a fertilization project in any high lake in the Wallowas is
doubtful, except as an experimental fertilization project, because of accessibility
and quantities of fertilizer needed.

No fertilization in the high lakes is planned for 1951.

Wallowa Lake

Catch Records

A periodic creel check was again made in order to sample the general trend
of the sport fishery. During a total of 15 days of sampling, 1,329 anglers took
4,449 fish of which only 12 percent were rainbow. The remaining 88 per cent were
landlocked sockeye salmon. Nearly twice the number of sockeyes were taken over last
year's catch while rainbow comprised only one-half of the 1949 catch checked during
a similar period. (Figure 7.)

Table 31 includes data taken during 1949 and 1950. The take of
sockeye in 1950 raised the average catch per unit of effort to slightly aver one
fish per hour.

Table 31

15-Day Periodic Creel Sample Totals

Year Anglers	 Hours	 Rainbow	 Sock-	 Combined	 Fish Taken
eye	 Catch	 Per Hour

Of Effort

Fish
Per

Angler

1949 1,235 3,844 1,054 2,028 3,103 0.81 2.5
1950 1,329 4,336 539 3,910 4,449 1.02 3.2
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Creel sampling was most successful at the boat livery on the south shore
and on the north shore beach because only completed angler trips were recorded.
Bank fishermen were also interviewed and data taken from incomplete angler trips
were also used since the unit of effort was needed as a trend figure in depicting
fishery conditions. An estimated 6,000 anglers visited Wallowa Lake during the
season.

Landlocked Sockeye Salmon (kokanee)

The .kokanee or "yank" entered the catch in significant numbers during
eight of the fifteen days that creel checks were made at Wallowa Lake. In that period
3,908 yanks were taken at the rate of 1.1 fish per hour of effort expended, with a
catch average of 3.8 fish per angler. The season reached two distinct catch peaks in
late May and early June.

Samples of breeding yanks have been taken in the Wallowa River during five
seasons over a period of eight years in order to obtain length and egg count data as a
check on reported size variations.

Table 32 represents date taken since 1942. Length variations of mature
fish have been insignificant over the check period.

Table 32

Average lengths-kokanee, Wallowa Lake

Year
	

Length in Inches	 Length in Inches
Females	 Males

1942	 8.5
1946	 8.42
1947	 8.36
1949	 8.78
1950	 8.84

8.81
8.76

Rainbow Trout

The use of fish of legal length in supplementing a depleted stock found in
1946 produced results in 1949 when the catch success exceeded previous records. In
1950 the rainbow fishery seemed almost entirely dependent upon the hatchery fish
released in April.

Table 33

1950 Stocking Record

Rainbow

Date Number Length Poundage

July 100,100 22 665
April 35,375 6-7 3,085
October 12,750 42 510
April 961 10 588

Totals 149,186 4,848
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Of the 539 rainbow checked during the 15-day creel census, 67 per cent fell
in the 6 to 9-inch length group. Many of them could be identified as recently
released fish. Only 12 percent of the total catch checked at Wallowa Lake in 1950
were rainbow, while 35 percent of the catch sampled in 1949 were rainbow.

Table 34

Composition of catch - rainbow

15-Day creel check

Length Group Per cent

6 - 9 67%
9 - 12 18%
12 - 15 12%
15 and over 3%

Marked fish comprised only 2.2 per cent of the rainbow catch. All marked
rainbow fell in the 12 to 15 inch group. Table 35 provides a comparison in marked
fish returns for 1949 and 1950 over a similar period.

Table 35

Wallowa Lake

Marked Rainbow Growth as Determined from

Original Plant Data

Comparisons of Catch Samples

Returns 1949 - 1950

Date Mark	 Number Average Year Number Age Length Weight
Length (in) (Oz)

4-47 RV-AD 19,000 4.5 1949 13 3j 11.46 10.6
1950 2 44 14.75 23.5

12-47 LV-AD 10,000 5.0 1949 33 21 10.5 6.8
1950 5 3* 13.0 20.0

4-48 BV	 8,000 6.0 1949 46 21 11.1 8.5
1950 5 It 13.25 22.0

Management

In order to justify the stocking of legal rainbow in Wallowa Lake, additional
information will be needed in 1951. Periodic creel checks should be extended to in-
clude 25 to 30 days of sampling. Gill net sets made periodically through the season
might throw considerable light on the present composition and condition of rainbow
populations, the increasing numbers of coarse fish reported in the lake, and the ratio
of Dolly Varden and other species to rainbow trout.
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Fish Lake

Investigations

Gill net samples were again obtained from Fish Lake as a check on growth
among eastern brook trout. Since the discontinuance of stocking in 1948, definite
weight and length increases have taken place through subsequent thinning. Table 37
illustrates the results of gill net sampling since 1948.

About 20 per cent of the net samples taken in 1950 consisted of eastern
brook under six inches in length. Since the latest planting of eastern brook was
made in 1947, it is assumed that natural reproduction is highly successful.
Several specimens over 14 inches in length were taken in 1950. Although the lake
is accessible by road, angler success has not materially diminished since the
cessation of stocking as evidenced by creel sampling data. Over the Labor Day week
and the average rate of catch was 1.93 or about two fish per hour. Anglers aver-
aged five fish apiece as compared to 5.3 fish in 1949.

Management

The present population of eastern brook is generally in a better condition
than was found in 1948. A continued policy of not stocking the lake will eventually
result in the thinning of eastern brook to a point where larger fish enter the catch.
Annual gill net sampling should be continued in order to measure the pulse of the
fishery.

Strawberry Lake

Catch records obtained on opening day corroborate evidence gathered in 1949
which revealed the presence of a healthy eastern brook fishery. Almost two fish were
taken per hour of effort by anglers who averaged 5.6 fish for the day. Table 36
illustrates the opening day catch composition.

Table 36

Strawberry Lake

Catch Composition, 365 Eastern Brook Trout

June 15, 1950

Length Group 6-3 8-10 10-12 12-14
Per cent 1 5 75 19

The lake has been stocked consistently since 1945. In 1949 female eastern
brook were found to be maturing at 11.7 inches, an indication of good growth. Since
a plant of 7,100 eastern brook fingerlings was made this year, stocking is not
recommended for 1951. A good sport fishery should be maintained at this lake with
biennial plantings of eastern brook fingerlings.

Olive Lake

A total of 200 pounds of 5 per cent rotenone was used to destroy many thous-
ands of shiners along the shore. The heaviest kills were obtained in the Lake Creek
inlet area.
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Impounded Waters of Northeastern Oregon,

Unity Reservoir

A total of 150,220 rainbow fry was released in the reservoir in 1950 follow-
ing total poisoning in 1949. The north and south forks of the Burnt River above the
impoundment were stocked with 4,500 seven-inch rainbow.

Gill net sets made in late October produced rainbow averaging eight inches in
length. Several 12 to 15-inch specimens were taken. In view of the excellent growth
exhibited by hatchery stock, the reservoir should be opened to the public in 1951. A limit
of ten fish is recommended for application to Unity Reservoir until large rainbow enter
the catch in numbers that might exceed the poundage limit.

The stocking of 75,000 rainbow fingerlings in the 2 - 4 inch size group
is recommended for 1951.

At capacity Unity Reservoir holds 25,000 acre feet of water.

Table 37

Fish Lake

A three-year comparison in the condition of eastern brook trout

Year Number
in

Sample

Average
Length
Cm.

Standard	 Average
Deviation Weight

Cm.	 Gr.

Length at 1948 15 17.9 2.09 65.2
Maturity of 1949 26 20.3 1.25 85.2
Females 1950 9 20.09 1.8 91.3

Length 1948 30 18.2 3.10 66.8
Expectancy of 1949 57 19.8 4.40 78.1
Legal Fish 1950 45 20.1 1.6 104.3

Stocking Record

Year Species Number Weight Length

1946 EB 29,580 102 2
1947 EB 40,280 76

RB 10,680 60 3
1948 RB 4,480 560 6
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Malheur (Willow Creek) Reservoir

The reservoir has been slated for poisoning since 1948, but large water
volumes remaining after the fall shut-off prior to 1950 have precluded an economical
use of rotenone; by late September of 1950 only 114* acre feet of water remained in
the impoundment.

A total of 875 pounds of 5 per cent rotenone was used on both the reser-
voir and its tributary, Willow Creek, in concentrations designed for carp destruction.
As estimated ** 8 to 10 tons of carp, suckers, shiners, and stunted crappies were
killed in the impoundment. No trout were observed. A gill net set made a week after
poisoning produced no fish.

About 17 miles of Willow Creek were treated above the reservoir which re-
sulted in the killing of enormous populations of suckers, carp, shiners, and dace.

A total of 100,000 two-inch rainbow fingerlings are recommended for
stocking in early 1951. At least 2,500 larger rainbow should be spread throughout
lower Willow Creek.

At capacity, Malheur Reservoir holds about 30,000 acre feet of water.

Beulah (Agency) Reservoir

A complete drawdown, the first since 1936, left a remaining sump of only
a few acres in size. Prior to 1950, the lowest point reached at shut-off date had
been 7,000 acre feet. Consequently, the opportunity to treat the impoundment
economically was followed by the use of 900 pounds of 5 per cent rotenone.

Most of the rotenone was applied in the North Fork of the Malheur, which
was flowing at the rate of 55 c.f.s. About 14 miles of the stream were treated.
Large populations of suckers, shiners, squawfish, chisel mouth, dace, and whitefish
were killed in the river and impoundment.

No trout were taken in the reservoir. Rainbow were noticeably absent in
the lower river where.great numbers were expected to be killed along with the coarse
fish. No trace of the experimental cutthroat plant made in 1949 was found.

A total of 150,000 rainbow fingerlings is recommended for stocking in
early 1951. At capacity Beulah Reservoir holds about 60,000 acre feet of water.

Higgins Reservoir

The impoundment was opened to angling in 1950 after a two year closure.
Creel checking was done on May 1 and 7 to provide a catch sample from the reservoir.
Table 38 includes the two-day catch data and a breakdown of the catch composition.
Of the total catch sampled only 49 per cent were cutthroat. The remaining 51 per cent
were rainbow which entered the reservoir either from Camp Creek or up through the
spillway since the total draining of 1947.

* Calculated by mapping, plane table method.

** Estimated from shore line counts.
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Table 38

Higgins Reservoir

(A) - 2-Day Creel Sample

May 1 and 7, 1950

Anglers	 Hours	 Cutthroat	 Rainbow	 Total Catch	 Fish Per Hour Of
Effort

28o	 1119	 3o9	 321	 63o	 o.6

(B)- Composition of Catch

Size Group

6 -	 8
8 - lo

Cutthroat	 .

11
57

Rainbow

2
2

10 - 12 195 101
12 - 14 45 176
14 - 16 1 15
16 - 18 0 14
18 - 20 0 4
20 - 22 0 1
22 - 24 0 0
24 and Over 0 6

(C) - Stocking hecord

Intermountain Cutthroat

Date Number Size Poundage

July 1948 75,000 3/4 45
May 1949 7,315 2 133
April 1950 62,590 3 505

A series of cutthroat measured from the catch averaged 10.8 inches in
length. About 15 per cent of the cutthroat catch fell in the 12 - 14 inch group,
considerablyiabove the average. The cutthroat which entered the catch as 10 to 14-
inch fish would be of the 1948 plant, (see Table 38 C) and less than two years from
stocking date.

McKay Reservoir

The increasing numbers of coarse fish reported by sportsmen prompted a
brief investigation at McKay Reservoir. Gill net sets made at the upper end of the
reservoir revealed a large percentage of coarse fish. (Table 39.)
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Table 39

Composition of catch by gill nets

McKay Reservoir

Crappie 67% Perch 3%
Sucker 23% Carp 2%
Squaw fish 3% Chisel-

mouth 2%

In May the upper reservoir is dominated by tremendous numbers of large
carp (4 to 8 pounds) which spawn in the weedy shallows. The removal of about 100
carp with seines was adequate proof to the many cooperating sportsmen that such a
measure of control is not at all practical. The partial control of carp with
rotenone has also been proven useless elsewhere.

In view of the present policy of stocking rainbow in the reservoir, (see
Table 40) proposals for complete poisoning in the future were met with stiff opposi-
tion by local clubs.

Table 40

Stocking record

McKay Reservoir

Year Species Number Weight Size

1946 Warm-water game fish 40,000 --_ ---
1948 Rainbow 9,230 990 6-8
1949 Rainbow 8,420 1,020 6-8
1950 Rainbow 5,920 1,200 8

Management

In order to justify our expenditure in legal stock for McKay Reservoir,
creel checks should be made periodically throughout the 1951 season in order to
gain catch information. From gathered data it will be possible to determine when
a point is reached in the fishery that will call for total poisoning. At that
time considerable work must be done with local groups if the project is to be
accomplished without opposition.

Since no data have been collected at McKay Reservoir, the actual condition
of the sport fishery is not known. The reservoir is so situated geographically that
its importance as a recreational area demands a study in 1951. At capacity, McKay
Reservoir holds 73,000 acre feet. Stocking in 1951 is not recommended pending pre-
season gill net investigations.

Warm Springs Reservoir

Although a suitable drawdown was made in 1950, plans for the poisoning
of the reservoir and its tributaries were abandoned. Rotenone applied to the
reservoir itself would have been only a "token" project when the hundreds of miles
of infested tributaries are considered.
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The Warm Springs drainage includes the main Malheur River and
tributaries such as Pine, Otis, and Calamity Creeks, all infested with large popu-
lations of suckers, squawfish, and shiners. The practicability of poisoning out
such extensive tributaries, some of which are inaccessible, is doubtful*

Balm Creek Reservoir

A total of 236 rainbow ranging in size from 8 to 20 inches were salvaged
from the sump at Balm Creek Reservoir. The fish were liberated in West Eagle and
Catherine Creek.

The numbers of fish salvaged have been declining steadily since the first
attempt in 1947. Table 41 illustrates salvage results over a four year period.

Table 41

Balm Creek Reservoir

Salvage Totals - Rainbow

Year Numbers *Average Size in inches

1947 1,134 92
1948 650 10 - 11
1945 285 10 - 11
1950 236 10 - 11

* Estimated.

The decreasing numbers of trout found in the sump may be an indication
that we are depleting the larger migrant stock which enter the reservoir outlet in
early spring.

Streams of NprtheasternOregom

Imnaha River

Steelhead

Periodic checking on the lower Imnaha River was accomplished over a total
of eight days during the steelhead season. Table 42 includes results of checking
during 1949 and 1950. The success rate in 1950 was 50 per cent less than in 1947.
Nearly twice the number of hours of effort were expended for a steelhead in 1950.
The apparent scarcity of steelhead in the lower river would indicate that the run
was small. Available data do not reveal a trend in the steelhead run that might
be influenced by angling. Until data prove that angling pressure is causing a
decline in the fishery, no restrictive measures are recommended.
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Table 42

Imnaha River

Steelhead - periodic creel check

Year	 Date	 Days	 Anglers
	

Hours	 Steelhead	 Hours	 Fish
per	 per
Fish	 Angler

1949 March-April	 5 84 681 54 12.5 0.64
1950 March-April 10 144 1,135 50 22.6 0.32

Salmon

Egg-taking operations on the
shocker were not successful this year.
day period. Preliminary plans for the
dale have been formulated. Nearly all
salvage of the weir at Wallowa Lake.

Imnaha River with the aid of the electric
Only 4,300 eggs were taken during a six-

construction of a rack in 1951 above Cover-
the necessary materials can be obtained from

The installation of about 20 screen boxes was accomplished in 1950 on
large ditches where known losses occurred. The presence of screens on the Imnaha
River should aid considerably in a successful downstream migration of immature
salmon and steelhead.

Rainbow

As in 1949, electrofishing on the upper Imnaha River revealed a notice-
able scarcity of legal rainbow trout. Because of the physical nature of the stream,
stocking is necessary if the present angling pressure continues.

At least 4,000 legal rainbow should be stocked in the upper river after
June 1. The spreading of legal fish through the recreational area is imperative.

Catherine Creek

Information obtained concerning the north and south forks of Catherine
Creek indicate that the closure is effective in producing a high percentage of legal
fish per section. Unlike Grant County streams maturity in females ranged from 7.5
to 9 inches. No individuals under 6.5 inches were maturing.

Periodic creel checks made on Catherine Creek during a few days in May
and June revealed a catch per hour of 0.5 to 2.3 fish. Angler success ranged from
1.2 to 2.8 fish per trip. The catch included 82 per cent in the 6 to 8-inch
group, 16 per cent in the 8 to 10-inch group and the remaining 2 per cent were made
up of fish of over 10 inches in length.

Fish of legal length taken with the shocker in the North Fork would at
first seem plentiful, but they averaged only 6.2 inches in length or smaller than
those released in the area in April, 1950. See Table 43.

Grant County Streams

Several Grant County streams were sampled with the electric shocker in
order to determine the composition of the fish population. Table 44 presents results
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of the survey and stocking records during the past three years. All shocker samples
were taken along easily accessible portions of streams.

The higher percentages of rainbow of legal length found in the closed areas
of Canyon and Murderers Creek would indicate that a two-year closure has been
effective. Maturity in female rainbow trout was taking place in individuals at 5.5
to 7.5-inches. One specimen of seven inches bore evidence of egg retention.

Of interest is the rise in the ratio of legal to sub-legal fish found in
section 2 of the Silvies River.* A plant of legal rainbow had been made only a few
weeks before in that locality. The other low recorded percentages for open water
indicate that angling is poor by mid-July. The need for spreading plantings of
legal fish over a longer period in accessible water is borne out by such evidence.

Camas Creek

Camas Creek was sampled because considerable controversy has arisen in
the past over existing regulations on the stream. Because of the physical nature
of the stream, coarse fish are abundant throughout the lower and middle portion of
the stream. Rainbow predominate in the upper sections and tributaries.

Shocker sampling (See Table 44) would indicate highly successful spawning
in upstream areas. Legal fish were not abundant. The July 15 closure above Ukiah
was set up presumably for the protection of fish during extremely low water periods.

This stream would lend itself particularly well to an improvement program
whereby the upper portion could be made habitable for rainbow through the summer.
Annual plantings of legal fish made in the upper portions of Camas Creek cannot be
expected to provide any fish for the following year.

Management 

Generally, the streams of northeastern Oregon are good producers of trout.
In heavily fished waters, existing regulations are believed to be assisting stream
production. Better stocking techniques in the use of legal fish have brought
slightly better returns to the angler where spot creel checks have been made.

Emphasis since 1948 has been largely upon lake and reservoir survey and
management. The need for stream survey, improvement, and management will be
partially satisfied in 1951 when emphasis will be placed on stream management.

* See Table 44.
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SOUTH CENTRAL OREGON

The study of the apparent decline of the size and number of rainbow trout
in Diamond Lake was begun in . 1946. The data collected from the fish caught have beer.
tabulated and comparisons between years have been made. Each year's data have shown
a steady decline in the number and size of fish. Fewer fish in the catch has caused
a decline in the number of anglers fishing Diamond Lake. The condition has been re-
sponsible for greater pressure being applied to other lakes in the area. As inform-
ation on the physical, chemical and biological properties has been obtained, some of
the major causes of the decline in the size and number of fish have been determined.

Diamond Lake Egg-Take 

Several hundred females were measured during the 1950 egg-take and the
size recorded as to the maximum, minimum and average length. In addition, the num-
ber of females was tabulated. Table 45 presents a comparison of numbers for the years
1946 to 1950.

Table 45

Rainbow Trout in Spawning Runs, Diamond Lake
1946--1950

Year
	 Total Number of Fish 	 Total Number of Females

1946 5,251 3,824
1947 3,240 1,892
1948 2,267 1,332
1949 1,620 972
1950 2,050* 1,200

*Estimated from number of females in run.

Table ►6 presents a comparison of lengths for the past five years.

Table 46

Lengths of Rainbow Trout in Spawning Runs, Diamond Lake
1946-1950

Year
Number of Fish

Measured
Maximum
Length

Minimum
Length

Average
Lengt

1946
1947
1948

240
181
362

12.1;:
24.5"

13.5,1

114i..00:

17.9"
17.3"

1949
1950

100
350

23.0,,
26.0"

12.5"

12.5"
15.5
17. 4 1''

It will be noted that there is but slight change in the minimum length
as this appears to be the length at maturity. The average length in 1949 was
slightly higher than that recorded in 1948. The number of fish entering the spawn-
ing run in 1950 was greater than in 1949. There were approximately 2,000,000 eggs
taken in 1950 as compared to approximately 1,300,000 in 1949.
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Creel Census

A creel census was taken in the same manner as in 1949, with a complete
coverage on the opening week of the season, on Sundays, and on holidays. It was
estimated that an average of 70 per cent coverage was attained over the whole season.
The number of angling trips was decidedly below those of 1949 and only 32 per cent
of the peak year, 1947. Table 47presents data collected for 1946 to 1950 concerning
angling intensity.

Table 47

Angling intensity, Diamond Lake
1946-1950

Year Number of Angling
Trips Recorded

Estimated Total
Angling Trips

1946 10,365 14,807
1947 18,721 26,800
1948 19,755 24,693
1949 7,494 10,368
1950 6,012 8,588

The opening of the season, June 1, had a probable effect on the number
of anglers as the roads were opened only one or two days before the season and the
camping areas were extremely limited because of snow. Because of the decline in the
fishery, many anglers that had previously fished Diamond Lake for many years did not
return.

Total Catch

The total catch continued to decline in 1950, dropping some 2,000 fish
below 1949 despite a reduction from ten to six inches in the legal size limit. In
spite of a plant of 50,000 fish ranging from three to eight inches, the catch was
40 per cent lower than in 1949. The 1950 catch was well-distributed over the season
with but slight difference between the number of hours required to catch a fish
during the first two weeks compared to that of the last two weeks. Eight per cent
of the recorded catch was under ten inches. The fish were considered to be part of
the 50,000 fish planted during the season. A comparison of the total catch since the
beginning of the study is tabulated in Table 118•

Table 48

Yearly catch, Diamond Lake
1946--1950

Year Fish Recorded
Caught

Estimated Total
Number of Fish Caught

1946 8,965 12,807
1947 24,463 37,500
1948 22,298 27,872
1949 6,735 9,660
1950 4,075 5,82o
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Average Length

In computing the average length, fish under ten inches were not considered
since in previous years the minimum size limit was ten inches for Diamond Lake. A
sample of 762 fish was measured during the season. Table 49 summarizes the average
lengths for the years 1946 to 1950.

Table 49

Lengths of trout in catch, Diamond Lake
1946-1950

Year	 Average Length
in inches

1946	 15 3/4
1947	 13 3/4
1948	 13
1949	 13 1/2
1950	 15 1/2

It will be noted that there is quite an increase in the average length in
1950 over 1949. The increase is considered to be due to a change in the food habits
of the larger fish which produced an increased growth rate.

Catch Per Hour

The catch per hour was also computed from the creel census in order to
determine fishing success. The 1950 success is compared with that of previous years
in Table 50. A steady decline since 1947 will be noted in the number of fish caught
per hour. The decline represents a decrease not in the number of anglers but in the
number of fish caught during the season when related to the number of hours fished.

Table 50

Catch per hour, Diamond Lake
1946--1950

Year Number of fish caught
per hour

1946 0.19
1947 0.33
1948 0.26
1949 0.22
1950 0.17

Catch Composition

In 1950 the length of fish averaged 15.5 inches, an increase of two inches
over 1949. The age class of all fish was determined on a length-frequency basis. As
has been stated before, fish under ten inches were not considered in computing average
length, but were included in the length-frequency distribution shown in Figure 8.

Upon analyzing the length-frequency distribution and the results of scale
studies, the fish from 12.6 inches to 14 inches were considered to be in their fourth
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year, while those above 14 inches were considered to be in their fifth year or older.
The age classes appear to be comparable in length to those in the same classes in
1949.

The increase in the average length of the fish measured appears to be due
to the large number of fish taken above the four year class. The catch of large fish
is attributed to a change in the method of angling, i.e., the use of roach for "still
fishing" in preference to trolling.

From the 1950 records of the length of spawning females, it is presumed that
considerable spawning stock entered the 1950 catch.

Food Studies 

Food studies were made at Diamond Lake in the same manner as in 1949. With
the aid of a .Peterson dredge, samples of the lake bottom were taken. The aquatic
organisms were extracted from the samples and their weight, expressed in pounds per
acre, was applied to the whole lake. The method of determining available trout food
in Diamond Lake originated in 1946, and with the exception of 1947, has been carried
on for five years. The results of the studies show a steady decline in available
trout foods. The 1946 food samples showed a standing crop of 292 pounds of fish food
per acre; in 1948, it had been reduced to 14.4 pounds per acre. The 1949 samples
showed a further decline to 10.5 pounds per acre, and in 1950 it was found to be only
5.5 pounds per acre.

The larger rainbow in Diamond Lake tend to feed solely upon the trash fish
that exist in the lake during the periods when control measures are being used.
Twenty-five stomach samples from fish taken at various times during the 1950 season
revealed that during periods of control on the trash fish, the stomachs of fish 12
inches and over in length contained as many as 17 one to four-inch fish. When
control measures were not in operation, the stomachs analyzed were empty. No food
other than fish was found in any of the 25 samples.

Roach Control

An extensive roach control program was carried on at Diamond Lake in 1950.
A crew of four men equipped with outboard motors, boats and gasoline-operated pumps
was established at Diamond Lake on May 15, 1950. Little control work was possible
until after June 1 because the lake was not completely free of ice until May 30.

As a result of adverse weather conditions, few schools of roach approached
the shoreline until June 15. Rotenone had little effect on the roach while the water
temperatures were below 60° Fahrenheit. The water temperature did not reach 60
degrees until about June 10 and many mature roach had spawned before the control treat-
ment became effective and were not available in large numbers again during the season*

A comparison of the control program of 1950 to that of 1947-49 is presented
in Table 51*
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Table 51

Diamond Lake trash fish activities
1947--1950

Year Personnel Assigned Rotenone Used

1947 2 2,000 lbs. 4"
1948 2 4,000 lbs.
1949 3 7,000 lbs.
1950 4 9,000 lbs.

* estimated

Weather and water conditions were not as favorable for control measures in
1950 as they were in 1949. Not as many roach were killed in proportion to the man-
hours spent•on the lake and the rotenone used in the previous years.

After the 1950 hatch of fry was observed in the shallow water along the
shoreline, the areas were sprayed in an effort to destroy as much of the 1950
reproduction as possible. Such control was started about the middle of August and
continued until lowering water temperatures drove the fry to deeper water on about
September 18.

An estimate of the total number of roach killed was not possible since a
reasonable check could not be made of the affected fish that sank in deep water.

An estimated 2,000 pounds of roach were caught in one seine haul. Such
operations were not practical as too much manpower was involved and the roach usually
covered an area which was too extensive.

The number of trout killed was negligible in comparison to the number of
treatments made and the number of roach killed. It is estimated that approximately
30 per cent of the 1,653 trout killed and recovered were small trout of the 1950
release. Following liberation, the fish apparently took residence in the areas treat-
ed. The killing of larger trout resulted from their movement into the treated areas
while feeding on dying roach.

A number of gill net sets were made during the latter part of the season in
order to determine the numbers of roach in the various depths of water and to deter-
mine the ratio of roach to trout. The sets were made in areas varying from 17 to 35
feet in depth. The ratio of trout to roach equaled 1:50, and the greatest percentage
of roach was located in 20 to 24 feet of water. The gill net was selective and ex-
cluded all roach under five inches and, consequently, the ratio is much higher.

Angling Methods 

A change took place in the angling methods used in 1950 in contrast to
1949 as shown in Table 52. This change apparently resulted from the altered feeding
habits of the trout. A larger percentage of the anglers were "still fishing" in 1950
than in 1949, and most of the "still fishing" was done with dead roach. Considerable
disapproval was expressed by anglers who were interested in maintaining the lake for
the use of lures only.

The two disadvantages that must be considered in the use of dead roach as
bait is the possible introduction of other species of fish by anglers bringing bait
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from other sources when dead roach are not available and the establishment of the
habit of using trash fish for bait which might be carried to other lakes.

Table 52

Angling methods, Diamond Lake
1949-1950

Methods of Angling	
1949

 Percentage Used 
1950

Trolling	 96.1	 65.7
Still Fishing	 1.2	 29.6
Combinations	 1.0	 3.1
Fly Fishing	 1.7	 1.6

Discussion

The data collected have shown a continued decline in the trout fishery in
Diamond Lake. If the decline continues in 1951-52 under the present plan of partial
control, more extreme measures must be taken. Diamond Lake has a history of remark-
able trout production. With the decline in angling success on Diamond Lake, anglers
have continued to seek other lakes with the result that extreme angling pressure has
been exerted on some of them.

Recommendations

It is recommended that a crew of, four men be assigned to Diamond Lake and
every effort be continued to control the roach through partial control methods.

Further study should be made of the fishery in the form of partial creel
census as was carried on in 1950. Food studies should be continued and other physical
and biological data kept up to date so that a comparison with previous data can be
made. If partial control has any effect on the trout fishery, it should begin to
show in 1951.

It is felt that June 15 should be established as the opening date of the
season.. Before then, many spawning trout are taken by the anglers in the snow run-
off streams that enter the lake and in addition spawning males are taken around the
traps by anglers regardless of the restrictions to angling near them.

Klamath River

Little can be said of the Klamath River as little work was performed on the
stream in 1950. Aquatic trout food seems abundant throughout the season as deter-
mined by several short surveys. There has been some contention regarding the question
of closing the stream a month earlier than in the past--June 1 instead of July 1.
The June 1 closing should be placed into effect. The river, having Klamath Lake as
its source, becomes quite warm, and the fish have a tendency to taste of iodine during
the summer. The Klamath River supports a good winter sport fishery but the lower part
near the. California line is inaccessible to most anglers and provides a possible
escape area for an adequate amount of brood-stock.

At one time during the latter part of the summer, a number of fish were
killed in the upper reaches of the river because of a depletion of oxygen. The
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stream is sluggish at Klamath Falls and has several saw mills and a sewage disposal
system near its source. An accumulation of decaying organic debris together with
temperature and weather conditions caused the fish loss. A survey of the fish killed
revealed few game species and the majority of fish was roach. The facts associated
with the kill were forwarded to the State Sanitary Authority in order that corrective
measures could be initiated.

Spencer Creek, a tributary of the Klamath River has been used as a rainbow
egg-taking station. A considerable decline in the number of eggs occurred in 1950.
Table 53 presents a comparison of the egg take the past four years. Eggs have been
taken from this stream, raised to the fry stage, and returned to the Klamath River.
An examination of the natural spawning areas in Spencer Creek located adequate suit-
able areas which could support much greater numbers of rainbow trout than now utilize
the creek. It is felt that Spencer Creek should be closed to angling and egg-taking
operations for a four-year period.

Table 53

Egg-take, Spencer Creek
1947-1950

Year Number of Eggs

1947 1,800,000
1948 1,500,000
1949 250,000*
1950 500,000

* The racks on the trap were pulled for one week
because of high water. Several females were
lost.

Lake-of-The-Woods

The principal activity at Lake-of-the-Woods, in 1950, was the control of
spiny-rayed and trash fish.

The lake supports a substantial sport fishery and during the early part•of
the season produces many limit catches of rainbow trout. The fish taken during the
1950 season averaged 11 inches in length and were felt to be three-year-olds. The
lake should hold up well during the season of 1951 since 10,000 rainbow averaging 5
inches were planted in May of 1950. Toward the end of the season some of the fish
appeared in the catches as 7 and 8-inch fish.

Partial control measures on spawning suckers have been quite successful
as the spawning areas lend, themselves well to control methods and the suckers are
quite susceptible to rotenone but nothing near complete eradication has been attained.
Only a few applications of rotenone are needed to keep their number from increasing.

The carp in Lake-of-the-Woods has been the chief reason for control activity.
In water temperatures below 650, rotenone has but slight effect on the carp. Owing
to the physical aspects of the lake, a majority of the carp do not spawn in the lake
proper. The outlet of Lake-of-the-Woods empties into a slough that becomes shallow
and wide. As the temperature of the water in the slough begins to rise, considerable
numbers of carp and catfish move to the area to spawn. A dyke was built across the
entrance of the outlet into the slough and a two-way trap placed in its center.
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Because of unusually high water in the lake in 1950, the trap was ineffective in
capturing the carp and catfish as they moved to the slough area to spawn. The large
volume of water flowing through the trap caused the screens to be filled with debris,
stopping the flow of water, and causing the lake to rise six to eight inches above
the level of the water in the slough. The screens had to be removed in order to
allow the lake to recede. During such operations, the carp and catfish moved into
the slough, spawned and moved back into the lake, making it impossible to control them
with rotenone. The lake level had receded sufficiently so that the screens could be
kept in the trap by the time the young carp ` and catfish were large enough to move into
the lake. Near the end of the season, when the lake and slough were at their lowest
levels, the slough was treated with rotenone and the young fish killed. Considerable
work on the trap has been planned for the 1951 season so that it will operate more
efficiently.

Dead Horse and Campbell Lakes

These two small lakes produced many limit catches of eastern brook trout
during the 1950 season. Previously, they had been alternately opened each year.
Consequently, the fishing pressure was so great that the lakes were almost depleted
of fish after the first few weeks of the season. In 1950, both of them were opened--
Campbell being closed the year previously, and Dead Horse Lake being open. A creel
census was taken on both lakes and Tables 94 and 55 show a comparison of the results.
Each lake received 1,500 eastern brook trout averaging eight inches in length after
the opening of the season.

Table 54

Campbell Lake creel census, July 1, 1950

Anglers Checked 101
Hours Fished 203
Number of fish caught 583
Fish per Angler 5.76
Estimated No. of anglers 350

Table 55

Dead Horse Lake creel census, July 1, 1950

Anglers Checked 14
Hours Fished 13
Number of fish caught 8
Fish per Angler .57
Estimated Number of Anglers 25

The angling pressure on Campbell was very much greater than on Dead Horse.
An estimate of 300 anglers was made at Campbell opening day. Because of the popu-
larity of the two lakes, it is felt that a stocking program for each year should
include trout of legal length since neither lake is considered to be rich in trout
food.

Dead Horse Lake received three applications of fertilizer comprising one
ton each during the past summer. The applications should increase the food produc-
tion in the lake considerably.
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Miller Lake

The infestation of the parasitic lamprey (Lampetra fluvitalis) has almost
depleted Miller Lake of its sport fishery. Several checks of anglers during the 1950
season showed that at no time were there many fish caught. The greatest number of fish
recorded was three for eight hours of angling.

A possible control method was undertaken in 1949 and maintenance was ex-
tended into 1950. Owing to the supposed stream-spawning habit of the lamprey,
barriers were placed in the mouths of all of the tributaries leading into Miller Lake.
The barriers were constructed of logs and faced with small mesh screen wire to prevent
the spawning lamprey from raising themselves over the barriers by means of their
sucking discs.

The barriers were inspected and maintained during the 1950 season. During
one inspection of the dams, on July 19, several spent lampreys were noted along the
shoreline of the lake and upon further inspection, lampreys were found to be spawning
in great numbers in the lake proper in five to twenty feet of water. It is not
known whether this is a common habit of the lamprey in this lake since the discovery
was made for the first time this season. Several specimens were collected and pre-
served, and, upon examination, the females were found to contain mature eggs. It is
thought that the eggs of the lampreys spawning in the lake might not develop as a
result of the lack of water movement. A 250 volt A.C. shocker will be used in the
areas where the lamprey were seen to spawn in order to determine the presence of
larval forms (ammocoetes).

One brook trout with a lamprey attached was seen above the dam in the larg-
est tributary. An investigation was made in the upper parts of the tributaries and
all of them large enough to contain fish had a good population of brook trout. Most
of the trout were under five inches. A few samples were taken, but none showed signs
of having been parasitized by the lamprey.

Miller Lake is also populated with a considerable number of roach. Two
applications of rotenone were used with good results since the geography of the
lake lends itself well to partial control measures. In the event that there is ever
a concentrated effort to control the roach in Miller Lake by partial control measures,
the fish in Miller Creek will have to be salvaged or disregarded as the rotenone
cannot be kept from entering it.

It is felt that barriers in the tributaries of Miller Lake should be main-
tained and a thorough investigation made in order to determine whether or not the
lamprey spawning in the lake can produce ammocoetes. No planting of rainbow or
eastern brook trout should be made as the present population of lamprey would destroy
the trout or force them into the tributaries which are already amply stocked.



CENTRAL OREGON

Lakes

The many lakes of the region pose numerous management problems. A few
lakes are similar in each lake basin but increased study of each water indicates
that each lake presents a particular problem. Adequate surveys and checks on each
lake during the summer period are not possible but as much water is studied as
time allows' during a season. Over a period of years it is hoped that all waters
can be checked and management plans adopted.

The lakes that can be reached by road usually are exposed to the heaviest
angling pressure. Consequently, the stocking of such waters is different than that
of inaccessible lakes which can be reached only by trail. Accessible lakes include
some of our most productive waters and they carry the greater share of the angling
load. As a consequence, management work has been concentrated on accessible waters
in order to care for the angling need.

It is felt that fact finding should generally be concentrated on the more
accessible problem waters.

Angling pressure on pack lakes has increased in the past decade. More
people fish in our various lake basins than ever before. The lakes are being
stocked almost exclusively by airplane. From observations made during 1949-1950,
it is felt that the excellent survival of fish and the lowered cost of stocking
made air planting a successful procedure. Pack lakes are adding markedly to the
total fishery resource of the region. A need for more complete information on each
of the lakes is becoming more apparent.

Lakes and reservoirs studied included the following waters.

Todd Lake	 Sparks Lake	 Devil's Lake

Elk Lake	 Waldo Lake	 Three Creeks Lake

Lemish Lake	 Suttle Lake	 Big Cultus Lake

Little Cultus Lake Big Lava Lake 	 Ochoco Reservoir

Wickiup Reservoir	 Crane Prairie Reservoir Odell Lake

Davis Lake	 Crescent Lake	 Clark Lake

Barbie Lake--North Barbie Lake--South 	 Heather Lake

Blowdown Lake	 Merle Lake	 Lodgepole Lake

Harlequin Lake	 Kinnikinnic Lake	 Phantom Lake

Kershaw Lake	 Pigmy Lake	 Brahma Lake

Pocket Lake	 Delintment Lake
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Length at maturity studies were made in various lakes throughout the
region. Table 56 depicts the results obtained.

Table 56

Length at Maturity, Females, 1950
Cascade Lakes

Lake Species Length (cm) Weight (gms)

Todd EB 27.3 301.4

Sparks EB 27.2 282.5

Devil's EB 20.84 108.56

Elk EB 34.5 589.9

Waldo EB 47.4 1,756.5

Three Creeks EB 24.9 200.2

Lemish EB 29.3 325.0

Special Projects 

Special projects in the area were the South Twin Study, the East and
Paulina Lake Project, and the Blue Lake Creel Census. A creel census has been
conducted at South Twin Lake for six years. The East and Paulina Project con-
sisted of a partial creel census, trash fish control and angler use.

South Twin Lake

The end of the 1950 season marks the sixth year of complete creel census
by Game Commission personnel on South Twin Lake. Each separate planting made in
this lake can be identified in the catch by various markings made before the fish
were stocked. The results of the creel census and an analysis of the data
collected are presented in complete form in order that the project may be viewed
in its entirety.

Creel Census Results 

Catch Statistics

Table 57 contains statistical data concerning the catch over a period
of six years.
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Two-inch Size Grouping of Catch, South Twin Lake

Year 6-8 8-10 10-12 12-14 ]J4-16 16-18

1945 426 421 3,089 5,408 19

1946 134 3,338 4,711 249 1 243 370

1947 4 1,062 4,737 1,038 966 579

1948 52 2,726 5,978 1,451 2,052 222

1949 131 1,155 933 151 664 307

1950 8,525 1,532 2,274 86 175 83

20 de]
18-20	 Over'

0

The season on South Twin Lake was extended a month during 1950. The
reason for the change in procedure was to increase the catch in order to allev-
iate what was considered to be an overstocked condition. The angling pressure
was slightly higher during the 1950 season than that recorded during 1949 for
which the added thirty days of angling is partly responsible. More trout, in
numbers, were removed from South Twin Lake during 1950 than in other seasons.
In contrast, the total poundage of the 1950 catch was the lowest ever recorded.
The average weight in 1950 dropped to .21 pounds per fish and is indicative of
the high percentage of six to eight-inch fish entering the catch. Angler success
was nearly tripled during the 1950 season. Angler effort was reduced to 1.16
hours per fish. The abundant population of six to eight-inch fish caused the
increased success.

Size Groups

Trout measured at the checking station at South Twin Lake have been re-
corded in two inch size groups throughout the entire study. The length frequency
of the catch during the six-year period is presented in Table 58.

Table 58

Table	 depicts a marked change in the fishery at South Twin during 1950
1950 when for the first time large numbers of six to eight-inch fish were present.
It also indicates that fish did not grow as in past seasons. Fish in the eight to
ten and ten to twelve-inch size groups, would normally advance to the twelve to
fourteen and fourteen to sixteen-inch size groups by the following season but such
did not occur.

Total Weight of Catch

The average weight of fish caught decreased severely. Through the six-
year study, 12,879 pounds of trout have been stocked in the lake and over 37,756
pounds have been removed by angling. The production totaled 24,877 pounds of
trout or 191.3 pounds of trout per surface acre.

Stocking and Return to the Angler

The percentage of survival to the angler of trout stocked is nearly com-
plete except for the 1949 plantings. Personnel engaged in making the creel census
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are able to identify the various stockings in the catch. Each fish can be
identified by the absence of certain fins or by the lack of any marking. The
remaining plant from which more returns are needed is the fry rainbow stocking
made in the spring of 1949. The fish made up the majority of the catch during
1950, and from information concerning the population yet remaining in the lake,
their contribution to the 1951 catch should be considerable.

Stocking Record

Table 59 contains information on all trout stocked in South Twin Lake
since its chemical treatment in 1941.

Table 59

Stocking Record, South Twin Lake

Year Species Number Weight Size Mark
Time

Planted

1942 Fall Rainbow 34,820 887 lbs. 4" None Fall
1943 Fall Rainbow 35,000 175 lbs. 2" None Fall
1944 Fall Rainbow 10,375 125 lbs. 3" None Fall
1945 Fall Rainbow 15,760 2,569 lbs. 3-18" Adipose Spring
1946 Fall Rainbow 5,032 68 lbs. 3i" Adipose -RV Fall
1947 Fall Rainbow 13,057 1,572 lbs. 6-7" Left Ventral Spring
1948 Fall Rainbow 26,000 5,720 lbs. 4-15" Right Pectoral Spring
1949 Fall Rainbow 10,113 1,113 lbs. 6-9" Left Ventral Spring
1950 Fall Rainbow 150,000 650 lbs. 2" None Spring

Totals: 300,157 12,879 lbs.

Trout stocked in the lake prior to 1949 were from the Oak Springs
Hatchery. The 1949 planting of rainbow was furnished by the Wizard Falls Station.

Return to the Angler

Table 60 is a tabulation of the yearly return to the angler of all
plantings made in South Twin Lake.

Table 60

Return and Percentage of Return to the Angler of Various Plantings
Made in South Twin Lake

(included separately on following page)

Table 61 represents the percentage that each stocking has contributed
to the yearly catch.
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Table 61

Percentage that each stocking has contributed to the yearly catch
1945-1950

Spring
Fall	 Spring	 Fall	 Spring	 Spring Spring	 (fry)

Year 1942-44 1946 1946 1947 1948 1949 1949

1945 100	 % - - - - -
1946 18.5% 81.5% - - - - -
1947 4.1% 16.8% 3.2% 76.3% - -
1948 0.9% 1.5% 1.4% 21.5% 74.7% -
1949 0.2% 0.5% 0.8% 6.6% 26.2% 62.8% 2.9%
1950 0.0% 0.02% 0.03% 0.33% 2.16% 29.99% 67.46%

Returns from the original stockings made during 1942, 1943, and 1944
in South Twin Lake are now complete. The three plantings were made in the fall
of the year, with rainbow trout that ranged in. size from two to four inches.
The total number stocked over the three year period was 80,195 and the complete
return to the angler is recorded as 11,693 fish. These data indicate a return
to the angler of 14.6 per cent of the total planting and are the first complete
results on fall plantings of trout in barren waters in Oregon. By referring to
Table 61 the contribution of the original stocking can be readily seen. The
planting appeared in the catch for a period of five years, and in the sixth year,
no specimens were recorded.

The stocking of 15,760 rainbow trout ranging from three to eighteen
inches in the spring of 1946 may be considered complete insofar as returns to
the angler are concerned. A total of 9,773 of the fish have been caught for a
return of 62.01 per cent, and as can be seen from Table 61, it is the maximum
return that we can expect from the planting.

An experimental lot of 5,032 rainbow trout of three and one-quarter
inches in average length was stocked in the fall of 1946. The fish were from a
lot that was to be held over the winter and released in the spring as of legal
length. It may be considered that complete returns have been obtained for the
stocking. During 1950 only 0.03 per cent were reported in the catch. From
5,032 fish, the angler's creel has yielded 472 or a return of 9.4 per cent.

A relationship can be shown between the fall planting in 1946 and the
spring planting of 1947. As previously mentioned, the fish were of the same lot.
One portion was planted in the fall and the remainder of the lot was held over
and planted as legal length trout. The fish held over and stocked in the spring
of 1947 consisted of 13,057 rainbow that averaged six to seven inches. Including
the 1950 angling season, a total of 9,403 of these trout have been returned to
the angler's creel, or a total return of 72.02 per cent, the highest return of
legal length fish stocked in South Twin Lake throughout the six-year study. The
fall 1946 stocking, and the spring 1947 stocking, indicate that a 62.6 per cent
larger return was received from spring plantings of legal fish over fall plantings
of a smaller size.

The above paragraphs have included a discussion of four separate plant-
ings of rainbow trout made in South Twin Lake. By referring to Table 61, the
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percentage that each of these plantings has contributed to the yearly catch can
be seen. From the data recorded, it is apparent that during the first year that
the fish entered the angler's catch the greatest percentage of return was realized.
In succeeding years, the return dropped sharply. It would seem advisable, if we
are to obtain the greatest returns possible from fish stocked thusly, that angling
should be permitted as soon as the fish are large enough to enter the catch legally.
Most sportsmen are interested in taking as large a fish as possible but, from the
diminishing returns that are apparent in the data from South Twin Lake, every effort
should be made to crop populations of trout early, if benefits are to be realized
on the investment.

A heavy stocking of 26,000 rainbow, averaging four to fifteen inches in
size and weighing 5,720 pounds was placed in South Twin in the spring of 1948. The
returns have been the lowest ever recorded at South Twin Lake for fish of legal
length. Only 10,523 of these trout have been returned to the angler's creel for a
return of 40.41 per cent. The fish, when stocked, were in excellent condition and
considered to be of the same quality as previous fish. In addition, they were from
the same hatchery. Obviously, increased stocking does not always improve angling.

The stocking of 10,113 rainbow trout, averaging six to nine inches in
length, that was made in the spring of 1949, contributed a total of 5,991 trout for
a return of 59.24 per cent. The planting was a token stocking of legal trout in
the spring of 1949 to supplement the catch when fry were planted in the lake the
same year. The fry were not available to anglers in any numbers during the 1949
season. A two-year return from the fish indicate a normal survival of nearly 60
per cent of the total catch. We can expect some return on these fish during the
1951 season.

The stocking of fry in the spring of 1949 was an experimental planting to
obtain some data on the return of fish of this size. The return to date on the
stocking of 150,000 fish has been 8,668 for a dividend of 5.8 per cent. Indic-
ations are that the stocking will contribute to the catch in large amounts during
the 1951 season. The fish have exhibited a higher rate of survival than was origi-
nally calculated. When the stocking was made, data from Diamond Lake were used to
determine the amount. It was indicated that approximately two per cent of the fry
plantings at Diamond Lake were returned to the angler's creel. At South Twin Lake,
after one season of angling, they have had a much higher percentage of return.

Tagging

A sample of 200 of the 26,000 rainbow stocked in the spring of 1948 were
measured and weighed and tagged with metal jaw rings. As fish returned to the
catch, they were weighed and measured and the data were recorded for future com-
parison. A total of 102 tags were returned during the 1948 season, none recorded
in 1949, and one tag was returned in the 1950 season.

Cost Analysis -

Information received as to the percentage of return to the angler's creel
would not be complete unless a cost analysis of each stocking could be included
with the returns. Table 62 presents the cost per fish caught in relation to the
cost per fish at planting.
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Table 62

Cost of planting in relation to cost of fish
caught in South Twin Lake

Year
Stocked

Time
Stocked

Size at
Stocking

Cost Per Fish
When Stocked

Cost Per Fish Returned
To Angler's Creel

1942-44 Fall 2-4" 2.26# 15.50
1946 Spring 3-18" 25.00 40.30
1946 Fall 34" 2.08* 22.10
1947 Spring 6-7" 18.40 22.50
1948 Spring 4-15" 33.70 83.20
1949 Spring 6-9" 16.80 28.40
1949 Spring 2" 0.64 11.50

Computations of the above figures were based on information received
from annual budgets of the liberation department. The cost per fish was computed
by using a figure of $1.40 per pound to rear fish and 13.20 per pound for liber-
ation. The figures are general and apply to all hatcheries of the state. It is
known that rearing costs vary with each station, but the relationship of the
various plantings to the returns should remain the same.

Cost per fish may be considered complete from 1942 through 1947. The
cost per fish will be decreased somewhat as more returns are obtained for the
1948 and 1949 stockings.

Table 62 indicates that it is cheaper to stock small fish in certain
lakes in the spring than to plant fish of legal length in the spring or small
fish in the fall. The low return received from small fish may not be as undesir-
able as the extra cost of holding fish in hatcheries through the winter season.

The foregoing information indicates that we can increase the success of
anglers' catches by stocking legal fish but the procedure is much more expensive.

Predation

Stomach analyses made during the 1950 season indicate that many of the
larger trout in the lake were feeding on six to eight-inch trout. As many as
four fish were found in one stomach. The meager information available could not
be applied to the total population.

Oxygen Analysis

An oxygen analysis of the waters of South Twin Lake was made during the
month of March in 1949 and 1950, just before the break-up of the winter ice
cover. Table 63 is a tabulation of the results obtained.
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Table 63

Chemical Analysis of water, March 1949-1950
South Twin Lake

Depth	 Oxygen

1949	 1950

	Surface	 6.9 ppm.

	

5 feet	 9.2 14::

	

6 feet	 6.55 PPm •	 -

	

10 feet	 -
4.45 ppm.	

3.6 ppm.
	12 feet	 -

	

15 feet	 2.8 ppm.

	

18 feet	 1.65 ppm.	 -

	

20 feet	 -	 2.1 ppm.

	

25 feet	 0.65 ppm.
o.4o ppm.	

1.3 PPm•

	

39 feet	 -

Oxygen available to trout was lower in 1950 than in 1949. The inform-
ation indicates that during the 1950 winter, oxygen below the ten-foot level was
insufficient for the survival of rainbow trout. Even with such lowered oxygen
conditions, no evidence of winter kill was found.

1950 Season

The angling pressure on South Twin Lake was heavy during the first
four days of the season but dropped rapidly thereafter. The reason for the
sudden change in the number of anglers was because nearly all trout caught were
in the six to eight and eight to ten-inch size groups. The anglers desired
larger fish and moved to other waters in the surrounding area.

A complete biological change has taken place in the lake during
1949-50. It is evident that too many trout are present for the amount of food
available. The growth rate of the 1949 and 1948 plantings decreased rapidly
after the winter of 1950. Two factors are responsible for the sudden change in
this normally productive lake. In the first place, a higher survival was ob-
tained than had been expected from the stocking of 150,000 fry in the spring of
1949. Observations on this planting indicate that they received a very rapid
growth through the summer of 1949 and into the fall season after which growth
apparently stopped and little increase was found after samples were taken in the
spring of 1950. The corresponding change in growth of the fish resulting from
the fry planting applied to other fish in the lake. The 1948 and 1949 stockings
of legal trout were also affected. A change in growth rate did not seem to
affect larger fish for the reason that they may have been feeding on smaller trout
rather than bottom food organisms. The change in growth indicates that too many
fish were present for the amount of food available.

Secondly, South Twin in the last two years has undergone a biological
change. It has been affected by the fluctuating water levels of Wickiup Reser-
voir. The depth of the lake has been increased, at times, to a height of seven
to eight feet over normal levels. Normally, the entire lake produced trout food
in great abundance. With the increase of water, the center section of the lake
is considered to be out of production and might be classed as a biological desert.
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Overpopulation and biological changes have combined to produce a con-
dition harmful to the fishery. The lesson to be learned is one of great im-
portance throughout the entire state. Fishery workers have often warned that
it is possible to harm waters by stocking greater numbers of fish than a water
is capable of supporting. Arguments against this policy are continually pre-
sented. Numerous sources maintain that it is almost impossible to overstock
any very heavily fished water. Certainly, South Twin Lake would be considered
as a heavily fished trout water. Seasons of two months on this small 130 acre
lake have supported as high as 6,000 anglers. It is considered to be one of
the heavier fished lakes in the Central Oregon region. The evidence is con-
clusive that it is possible to overstock a water even in the face of heavy ang-
ling pressure.

The small size of the fish in the catch did not discourage all anglers.
Many fishermen were content with taking a limit of smaller fish in a shorter
time as the number of anglers utilizing the lake in 1950 attests.

Food Conditions

Bottom samples were made at various times throughout the angling season
and a severe drop in trout foods available was indicated. Organisms that showed
the greatest amount of decrease were scuds, damsel fly nymphs and dipterous
larvae.

Draining of the Lake

The Bureau of Reclamation let a contract on South Twin Lake for the
purpose of draining water off to the amount of approximately six feet in order
to salvage trees killed around the fringe of the lake by the increased water
level. A channel was dug from South Twin Lake to Wickiup Reservoir. Gates and
screens were installed at the head of the channel before the water was drained
from the lake. The project may prove to be beneficial by eliminating a non-
productive area. Lowering the level of the lake might increase trout food pro-
duction.

The present condition of the South Twin fishery indicates that it will
be necessary to reduce the size of the population of trout. Seining or trapping
operations could be initiated and surplus numbers of trout could be removed from
the lake and placed in other waters or the excess crop could be harvested by en-
couraging anglers to fish the lake. Cropping by anglers would be the most econ-
omical and beneficial to the angling public and might be accomplished through an
increase in the daily bag limit from five to ten fish and by extending the season
from 60 to 90 days. A season extending from June 15 through September 15 is
recommended. South Twin Lake should not open before June 15 because of the
difficulty of obtaining fishery technicians prior to that time.

Observations on South Twin indicate that the survival of the fry planting
made in 1949 can be substantially increased. The need for studies on fry plants
is important to fishery management work in the area. It is advised that another
year of study be done on South Twin Lake.

No fish should be stocked in South Twin during the 1951 season.
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East and Paulina Lakes 

The 1950 East and Pauline Lakes Study was continued on a reduced scale.
A partial creel census was made throughout the season with more complete checks
being made during the first four days of the season, July 4th weekend, and the
Labor Day holiday periods. Any one census was conducted by the man covering both
lakes whenever time permitted.

Trash fish control, liberation of hatchery fish, the measurement of
angling pressurevand a creel census on both lakes comprised the work program.

Creel Census Results

Creel census data were collected for 41 days out of the 107-day season.
Creel census information recorded consisted of classifying trout into species
and two inch size groups, recording the number of anglers, hours fished, lures,
markings, methods of angling, and samples of length and weight measurements.
Parties were checked as they came off the lake, camp checks were made at night,
and boats were checked while the occupants were in the process of angling.

Table 64

East Lake Catch Statistics, 1946 through 1950

1946 1947 1948 19149 1950

Angler Trips 14,084 14,720 22,849 26,000 28,000
Total Trout Caught 12,933 17,390 37,187 50,00o 53,300
Poundage 23,123 lbs. 20,610 lbs . 34,717 lbs .37,569 lbs .35,645 lbs.
Average weight of fish 1 lb. 12 oz. 1 lb. 3 oz . 15 oz. 12 oz. 10.7 oz.
Catch per surface acre 23.8 21.3 35.8 38.7 36.7
Hours angling per fish 5.o 4.7 3.5 2.5 2.4
Fish per angler .99 1.18 1.63 1.91 1.85
Percentage catch rainbow 49.0 48.5 56.o 53.0 58.2
Percentage catch brook 46.o 49.7 43.2 46.4 41.2
Percentage catch brown 5.0 1.8 0.8 0.6 0.6

The angling pressure again shows a steady rise during the 1950 season
and exceeded that of 1949 by 2,800 angler trips which was possibly due to the
addition of 15 days to the angling season. East Lake is still one of the most
popular angling waters in the Central Region and will continue to be so as long
as angling success is high.

The total catch increased at East Lake by approximately 3,300 fish but
the total weight declined. Angler effort paralleled the results obtained in 1949,
but was still lower than any recorded throughout the five-year study.

The over-all production of the lake in catch per surface acre decreased
in 1950 by approximately two pounds per acre, a reflection of the smaller average
size of the fish taken. The average size has declined since the inception of the
study in 1946. In 1946, the average weight of fish caught was one pound 12 ounces.
In 1950, the average weight of fish caught was 10.7 ounces. The reason for the
decline in the average weight of fish is a reflection of the heavy stocking policy
and extensive fishing pressure.
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Approximately 17 per cent more rainbow were taken than eastern brook
trout and peculiarly so in that the rainbow egg-take is small in comparison to
the number of eggs taken from eastern brook trout. It would seem that rainbow
trout are more readily available to anglers.

Size Groups and Species

The catch composition from 1947 through 1950 is represented in the fol-
lowing table. The 1947 and 1948 data is for the total catch. The 1949 and 1950
information is a sample of 12,085 trout and 11,149 trout, respectively.

Table 65

Composition of the Catch, East Lake, 1947 through 1950

SIZE
GROUPS

1947 1948 1949 1950
EB RB BR EB RB BR EB	 RB BR EB	 RB BR

6-8 323 785 - 1,951 56 151	 249 - 20	 15 1
8-10 663 2,169 - 4,097 1,943 1-4 718 1,011 3 967 2,261 1

10-12 1,292 2,561 1 4,228 8,157 14 2,449 2,173 2 1,574 2,182 1
12-14 4,353 861 2 2,753 4,081 14 1,774 1,664 4 1,410 1,232 13
14-16 1,494 127 8 1,991 474 5 404	 970 3 533	 584 11
16-18 475 48 4 874 90 19 106	 283 2 82	 191 7
18-20
20-22

54
3

753
976

28
71

164
11

384
118

54
96

8	 27
-	 24

13
22

4	 13
-	 6

10
11

22-24 - 150 93 4 20 50 -	 12 6 -	 4 13
24 & over - 3 93 - -	 38 1 4 - 3
Total 8,657 8,433 300 16,073 20,820 294 5,612 6,414 59 4,590 6,488 71

GRAND TOTAL 17,39 37,187 12,085 11,149

Table 66 tabulates the percentage that each two-inch size group was
represented in the catch from 1947 through 1950. Percentages that each size
group contributed in the catch can be better compared than total numbers re-
corded. Variation in numbers of fish in the sample were obtained throughout the
study.

Table 66

Comparison of Size Groups, 1947-1950 1 All Species - East Lake
Size	 1947	 1948	 1949	 1950*

	

6-8	 6.4 per cent	 6.7 per cent	 3.3 per cent	 0.32 per cent

	

8-10	 16.3 per cent 16.2 per cent	 14.3 per cent	 30.0 per cent

	

10-12	 22.3 per cent 24.8 per cent	 38.3 per cent	 33.7 per cent

	

12-14	 30.0 per cent 29.3 per cent	 28.5 per cent	 23.8 per cent

	

14-16	 9.3 per cent 16.3 per cent	 11.4 per cent	 10.1 per cent

	

16-18	 3.0 per cent	 3.6 per cent	 3.2 per cent	 2.5 per cent

	

18-20	 4.8 per cent	 0.8 per cent	 0.4 per cent	 0.24 per cent

	

20-22	 6.0 per cent	 1.3 per cent	 0.4 per cent	 0.15 per cent

	

22-24	 1.4 per cent	 0.4 per cent	 0.15 per cent	 0.15 per cent

	

24 & over 0.6 per cent	 0.1 per cent	 0.05 per cent	 0.03 per cent
*Nine inch minimum size limit
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The most noticeable change in size groups at East Lake involves fish in
the eight to ten-inch lengths which size group increased approximately 16 per cent
in 1950 over the 1949 season. It is felt that the numbers of fish in the six to
eight-inch size group would have been much higher if a nine-inch limit had not
been in effect during the 1950 season.

Poundage of Catch

Approximately, 35,645 pounds of trout were taken from East Lake during
the 1950 season or 36.7 pounds of trout per surface acre. The average weight of
fish caught was 10.7 ounces, a slight reduction over the 1949 catch. The total
catch represents almost 18 tons of fish to the angler's creel.

Stocking Record

Table 67 lists the trout stocked in East Lake from 1948 through 1950.

Table 67

Stocking Record, East Lake, 1948 through 1950

Year
RAINBOW EASTERN BROOK

Number Size Pounds Time Planted Number Size Pounds Time Planted

1948 : 197,925 2i-31" 1,960# July-October:277,190 1-2" 507# June

:	 21,030 7-9" 2L272# June-August : 60,300 2-3" 465# August-Oct.

: 218,955 5,930# : 30,000 5-6" 1,800# June
:367,490 2,772#

: TOTAL ALL SPECIES: 586,445 8,702#

1949 ;	 72,000 2-4" 400# June :100,500 0-2" 150# June

:	 99,200 4-6" 3,096# July-August :399,400 2-4" 850# June

: _Lno Legal 1,660# June :101,635 4-6" 2,613# August
: Ial;rro 5,156# :	 8,920 1,210# June

:610,455 4,823#

: TOTAL AIL SPECIES: 791,625 9,979#

1950 : 168,932 2-4" 4,476# June-July :250,161 2" 785# June

:	 12,800
:	 7,000

4-6"
8-10"

800#
2,071#

June
June

• 15,323 6-8" 2,770# June
:265,484 3,555#

: 188,732- 7,347#

: TOTAL ALL SPECIES:
	

454,216	 10,902#
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Marked Fish

Jaw-tagged fish were often reported to Game Commission personnel and
the returns through three angling seasons are presented in Table 68.

Table 68

Returns of Jaw-Tagged Rainbow, East Lake

Time	 Total	 Percentage
Stocked	 Size	 Number	 1948	 1949	 1950	 Return	 Return 

Summer, 1948 8-14"	 500	 56	 72	 35	 163	 32.6

Jaw-tagged trout taken in the 1950 season varied in length from ten
to sixteen inches.

Returns during 1949 and 1950 were of a voluntary nature, so it can be
expected that many more fish were present in the angler's creel than were re-
corded in the above table. Even with this discrepancy, we have received a high
return of these marked fish. The percentage of return through the three-year
period has held up well, indicating a much higher percentage of survival through
many angling seasons than has been recorded in other waters in Oregon.

Egg-Taking Operations

Approximately 367,000 eggs were taken from spring-spawning rainbow at
East Lake in 1950. The number of eggs taken from rainbow since the first egg-
take in 1947 has shown a steady decline. In contrast, 3,050,000 eggs were
taken from eastern brook trout.

Trash Fish Control

The control of the roach is necessary to the management of the lake.
Control on East Lake was carried out by the use of rotenone as a chemical agent
and by the use of trap nets. Several large concentrations of roach were chemi-
cally treated in East Lake but control was limited owing to the method of distri-
buting the powder. The use of trap nets in the early part of the roach spawning
season was exceptionally satisfactory. Approximately, two and one-half tons of
large, mature roach were taken in two trap nets. The abundance of waterweeds
and algae materially affected the number of fish taken. Roach were still present,
but with an abundance of aquatic vegetation for cover, they showed no inclination
to become alarmed on encountering the mesh of the lead and, consequently, would
not enter the trap. Traps should be put into operation at the earliest possible
date.

Liberations

The liberation of hatchery fish in East Lake was an activity which
lasted through the latter part of July. The larger fish were hosed into the
lake and allowed to disperse at will while the smaller fish of six inches and
under, were dispersed by means of a planting boat.

Value of the 1950 Catch

An economic survey conducted in a portion of the Deschutes River near
Bend is indicative that the trout fishery is of great importance. The study
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indicated that the value of a pound of trout to this region of the state of

Oregon is approximately fourteen dollars, a figure which is much higher and is
considered to be much more accurate than the value of $5 per pound placed on
sport-caught fish by the Fish and Wildlife Service. The area in which this sur-
vey was made is close to East and Paulina Lakes and it is felt that the figure
would apply to the catch in all waters of the region. By using this figure, we
can calculate the 1950 catch of trout on East Lake to be worth $500,000.00 to
the general economy of the state.

Marked Trout in the Spawning Run

During the 1947 and 1948 seasons, a series of rainbow trout were marked
in the spawning run to determine the number that would return on each succeeding
year. The following table depicts the re-occurrence in time and frequency.

Table 69

Female Rainbow Trout Marked and Return in Following
Spawning Runs, East Lake

Number Years, of consecutive spawning

Marked 1947 1948 1949 1950

Marked and
Spawned, 1947 1,070 no. 1,070 273 70 0

per cent 100 25.5 6.5 0

Marked and
Spawned, 1948 342 no. 342 128 27

per cent 100 37.5 8

Management

Continued management in the form of a creel census and a measurement of
the angling pressure is necessary in order to obtain enough information to be able
to properly manage the lake.

Paulina Lake

Creel Census Results

The Paulina Lake creel census was conducted in a manner similar to that
at East Lake. Analyses of the data collected are presented in the following
paragraphs for comparison with information available from the catches of past
seasons. Data were collected during 26 days of the 107 day season.
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Catch Statistics

Table 70

Pauline Lake Catch Statistics, 1939, 1946-1950

Item 1939 1946 1947 1948 1949 1950

Angler Trips 1,612 7,692 10,743 14,168 13,200 10,720

Total trout caught 21,126 7,269 19,646 28,487 21,120 15,330

Poundage Not calculated 8,070 12,496 16,289 10,857 8,050

Average weight
of fish Not calculated 1# 2oz. 10.1oz. 9.1 oz. 8.2 oz. 8.4oz.

Catch per
surface acre Not calculated 6.21# 9.61# 12.53# 8.4# 6.2#

Hours per fish .384 5.2 2.48 2.67 2.8 3.16

Fish per angler 12.09 1.01 1.8 2.03 1.6 1.43

Per cent catch RB 21.5 36.3 53.0 61.2 77.1 76.1

Per cent catch EB 74.5 49.5 42.7 37.6 21.0 22.0

per cent catch BR 4.0 15.2 4.3 1.2 1.9 1.9

The total angling pressure decreased slightly at Paulina Lake during the
1950 season. The number of anglers was determined from daily boat counts taken on
the lake and by a tabulation furnished by the resort operator.

The total number of trout taken in the catch was the lowest since 1946 and
the total poundage decreased even though the average weight per fish increased by a
slight amount. Angler effort was higher in 1950 than for any year since 1946.
Angler success showed a corresponding decrease.

The percentage of the various species of trout in the catch was similar to
that of the 1949 season.
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A comparison of the percentage each size group contributed to the catch
from 1947 through 1950 is represented in the following table.

Table 72

Comparison of size groups, 1947 through 1950 all species
Paulina Lake

Size	 1947	 1948	 1949	 1950*

	

6-8	 14.5 per cent	 16.1 per cent	 17.6 per cent	 0.45 per cent

	

8-10	 31.6 per cent	 30.7 per cent	 28.2 per cent	 48.4 per cent

	

10-12	 34.5 per cent	 32.1 per cent	 26.9 per cent	 30.4 per cent

	

12-14	 8.4 per cent	 16.5 per cent	 20.4 per cent	 13.7 per cent

	

14-16	 8.6 per cent	 2.2 per cent	 4.7 per cent	 5.0 per cent

	

16-18	 2.7 per cent	 0.9 per cent	 1.2 per cent	 1.5 per cent

	

18-20	 4.2 per cent	 0.8 per cent	 0.7 per cent	 0.37 per cent

	

20-22	 1.2 per cent	 0.27 per cent	 0.2 per cent	 0.17 per cent

	

22-24	 0.2 per cent	 0.06 per cent	 0.05 per cent	 0.04 per cent

	

24 & over 0.03 per cent	 0.01 per cent	 0.05 per cent	 0.04 per cent

*Nine inch minimum length limit

The number of fish in the eight to ten-inch size group increased almost
20 per cent in 1950 over the 1949 season. The percentage of fish in the six to
eight-inch size group would have been high in 1950 if a nine-inch limit had not
been in effect. Approximately 79 per cent of the fish were under 12 inches.

Poundage of Catch

The total poundage of the catch dropped considerably during the 1950
season. Approximately 8,050 pounds of trout were removed from Paulina Lake re-
presenting a production of 6.2 pounds of trout per surface acre. A further de-
cline in production should be noted in the reduced catch per surface acre. The
average weight of fish caught during the 1950 season was 8.4 ounces, a slight
increase of .2 of an ounce over the 1949 season. During 1950, approximately 9.4
pounds of trout were stocked per surface acre, and as can be noted by the catch,
only 6.2 pounds per surface acre were caught by anglers.

Stocking Record

Table 73 is a tabulation of the trout stocked in Paulina Lake from 1948
through 1950.
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Egg-taking Operations

No eggs were taken from rainbow or eastern brook trout in Paulina Lake
in 1950. Concentrations of spawning fish were not large enough to make any
operation feasible.

Trash fish Control

Trash fish control at Paulina Lake was carried out by the use of rotenone,.
trap nets, and seines. An estimated 1,100 pounds of rotenone were used to kill an
estimated 45,000 to 60,000 roach plus an unestimated number of fry. Owing to the
lack of a device by means of which large quantities of the chemical could be spread,
large numbers of roach evaded the rotenone by running ahead of the boat. The use
of a pump for spreading the powder is to be used in the 1951 season and should re-
sult in a more satisfactory kill.

The use of trap nets in Paulina Lake was unsatisfactory. The consist-
ently smaller size of the roach in this lake requires the use of trap nets of a
smaller mesh size. Two traps of this type have been ordered for use during the
1951 season. A method of control by blasting powder is to be tried. Because of
the nature of the shoreline at Paulina Lake, it might be possible to plant small
charges the length of the roach area and blast the entire area instantaneously.
This would have the advantage of allowing little or no escape, causing a larger
kill for the man-hours expended, and using a less-costly killing agent.

Roach control during 1951 should be intensified. Difficulties of past
seasons have been the lack of manpower to control the species under the difficult
conditions that are present on Pauline Lake. If control operations are to be ex-
panded in 1951, more personnel should be made available for the work.

Liberations

Nearly all trout stocked in Paulina Lake during 1950 were of legal size
and were not distributed through the use of the planting boat.

Management

The lake has not responded to increased stocking as can be noted by the
numbers and pounds of fish caught when compared to the numbers and pounds of trout
stocked. The data collected indicate that a point of diminishing returns was
reached when over 5,000 pounds of trout were stocked.

The increasing population of roach has also contributed to the diminish-
ing returns of trout to the angler.

A lighter stocking plan for the lake and an expansion of roach control
activities are recommended for the development of the trout fishery.

Blue Lake

A creel census was conducted during the regular angling season at Blue
Lake in 1948, 1949 and 1950 by J. H. Bigelow, operator of the Blue Lake Resort.
Mr. Bigelow was able to make a complete creel census of the persons using his
facilities. He is to be commended for the time and effort he expended in obtain-
ing these records throughout the season. The creel census records made by him
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will be of much assistance in management.

Creel Census Results

Blue Lake has a limit of ten fish a day or twenty fish in any seven
consecutive days. This fact should be noted if any comparison is made with creel
census results on other waters which normally have five fish limits. The data
are for those anglers checked by•Mr. Bigelow but do not include numerous shore
fishermen and anglers with private boats.

Table 74 presents the catch statistics obtained on Blue Lake during the
three-year creel census.

Table 74

Catch Statistics, Blue Lake, 1948 through 1950

Item 1948 1949 1950

Angler trips 2,100 1,784 3,390
Trout caught 1,522 3,558 8,196
Hours angling per fish - 2.38 2.03
Fish per angler 0.725 2.0 2.42
Per cent catch EB 29.0 4.8 13.3
Per cent catch Sockeye 48.0 8.8 7.3
Per cent catch RB 22.0 85.9 78.5
Per cent catch Browns 1.0 0.5 0.4

The foregoing statistics indicate that angling has improved on Blue Lake
each year. In 1950, a large increase in the number of anglers occurred. The
number of fish taken is also indicative of the angler's success. Rainbow trout
continue to provide the majority of the fishing.

Size Groups and Species

The composition of the catch during the three-year study is presented in
the following tables. Creel census records of 1948 were not kept by standard
methods; therefore, size groups cannot be compared with the 1949 and 1950 seasons.

Table 75

Composition of 1948 catch, Blue Lake

	

Size	 Eastern Brook	 Rainbow	 Brown	 Blueback

	

5-7"	 442

	

9-11"	 337

	

12-14"	 731
Not known
	 12

TOTAL CATCH CHECKED:	 1,534
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Table 76 represents the composition of the catch during the 1949 and
1950 seasons.

Table 76

Composition of the catch, 1949-1950, Blue Lake

Size
1949 1950

EB RB BR BB EB RB BR BB

6-8 " 128 138 1 14 162 83 2 13
8-10" 36 894 1 24 889 1,062 7 541

10-12" 6 1,865 3 259 40 4,543 18 47
12-14" 153 5 17 2 720 2 -
14-16" - 5 4 - - 26 2 -
16-18" - 1 1 - - 3 - -
18-20" - - 1 - - 2 1 -
20-22" - 1 - -
24 & over - - 1 - - - -

TOTAL 170 3,056 18 314 1,093 6,439 32 601

TOTAL CATCH 3,558 8,165

Eastern brook represented in the various size groups were considered to
be from a stocking of 3,000 legal size fish in this water in 1950. Few eastern
brook or rainbows stocked in previous years were noted in the 1950 catch. The
majority of the catch was under twelve inches in length, indicating that few fish
survive to provide angling in the following seasons.

Stocking Record

Table 77 is a tabulation of trout stocked in Blue Lake from 1948 through
1950.

Table 77

Stocking Record, Blue Lake, 1948 through 1950
RAINBOW	 EASTERN BROOK

Time Time
Year Number Size	 Pounds	 Planted	 Number	 Size	 Pounds Planted

1948 1,920 Legal	 320	 August	 50,500	 0-2"	 100j„2.2.(4	 4-6*	 230
August
May

55,500	 330

1949 2,575 Legal	 250#	 May
2,970 Legal	 1,100#	 June
1,200 Legal	 400#	 August
6,745 17755#

1950 1,350 8"	 300#	 July	 3,000	 8"	 550# June
4,042 9"	 1,120#	 May-June
4,146 10"	 1,81p#	 July-August
9,538 3,M#

TOTAL ALL SPECIES:	 12,538	 3,800#
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Management

Blue Lake is now supporting a large number of anglers and if adequate
stocking of this water is continued, it is expected that it will remain a
popular sports area in this district.

Twelve thousand five hundred thirty-eight legal trout were stocked in Blue
Lake in 1950. Partial creel census results indicate that 8,196 fish were removed by
anglers. Most of them were stocked. When one considers the number of anglers that
were not checked, it can be assumed that a high percentage of all trout stocked were
caught during the 1950 season.

Odell Lake

Lake Trout

A five-year program of stocking lake trout or mackinaw was begun in
1950, and yearling mackinaw trout from eggs taken at Lac La Ronge in Canada are
being raised at the Klamath station. They are to be planted in Odell Lake in
the spring of 1951. All conditions indicate that the Odell Lake lake trout
population should be increased to meet the demands of many anglers. The trout
do exceptionally well in Odell water owing to the populations of forage fish such
as whitefish, roach and blueback salmon. The five-year program developed to in-
crease the populations of mackinaw trout in Odell Lake includes the taking of
eggs from the present population. Since the lake trout does not bury its eggs
and since the ova are consequently more vulnerable to egg-eating fish, it is
assumed that artificial propagation may be of assistance. The species has been
in the lake for thirty-three years and has not been responsible for a fishery of
any magnitude. The five-year stocking program of marked fish should test the
effect of the planting of yearlings.

A study of the spawning time and areas used by lake trout in Odell
Lake was started in the fall of 1950. A series of water temperatures were taken
to correlate the spawning time with water temperatures at various depths. As was
anticipated, spawning of the trout began when water temperatures dropped below
52° at the upper levels of the lake. Table 78 is a tabulation of water temperatures.

Table 78

Water Temperatures, Odell Lake, 1950

Depth 28Sept. Oct. 4	 Oct. 11	 Oct. 26	 Nov. 2

Surface	 58°F	 56°F	 54°F	 52°F	 48°F
15 feet	 58°	 56°	 54°	 52°	 48°
30 feet	 58°	 56°	 54°	 52°	 48°
45 feet	 56°	 55°	 54°	 50°	 48°
60 feet	 52°	 52°	 52°	 46°	 48o
75 feet	 48°	 48°	 48°	 44°	 48°
90 feet	 47°
100 feet	 46°
115 feet	 45°
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Trap net and gill net sets were made to determine the location of
spawning grounds and to learn the time the fish moved into shallow water. The
first lake trout were taken in gill nets off Chinquapin Point on September 22.
All were males. Five trout were taken in gill nets on October 5 and they proved
to be males. Gill net sets made on October 11 produced fifteen trout, all males.
All fish were examined and found to be green. On October 25, gill net sets were
made at night at half hour intervals. Only two male mackinaw were taken; both
were green. On October 26, trap nets were inspected and for the first time,
mackinaw were taken in them. Five mackinaw trout were present in the trap--three
females and two males. All fish were green. On November 2, mackinaw trout were
also taken in trap nets. The fish were ripe and one female was spent. Egg-
taking operations were then begun. Fourteen lake trout were stripped of 56,490
eggs. Table 79 presents the frequency of lake trout in the spawning run.

Table 79

Frequency and Sex of Lake Trout in Spawning Run
Odell Lake, 1950

Date Females Males
Ripe Green

November 3 2 1 11
November 4 2 0 1
November 5 6 4 4
November 6 2 1 3
November 7 1 1 4
November 9 2* 0 0
November 10 0 0 1
November 12 1* 0 2
November 13 0 0 1

*One female, November 9, spent
One female, November 12, spent
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Rivers and Streams

Deschutes River

A special project designed to gather information on angling success and
economic values of a portion of the Deschutes River from the mouth of Fall River
to a point below Lava Island, above the city of Bend, was made during 1950. A
report on the project was prepared by the River Basin Investigations Department.

The upper Deschutes River, which includes the area from Bend to its
source, is herein treated as a distinct section. The upper part of this river,
from Deschutes Bridge to Lava Lake, has been closed to angling during 1949-50.
The closure is for the protection of fish in an area believed to be a spawning
ground for the majority of rainbow trout in Crane Prairie Reservoir. The river,
from the head of Crane Prairie Reservoir to Deschutes Bridge, is usually open
about the 15th of June to fly fishing only. During 1950, the area was especially
popular and many good catches were made. The improved success over the previous
year was due to the summer draw-down of Crane Prairie Reservoir. When the reser-
voir was at a low level, many rainbow and eastern brook trout migrated up the
Deschutes River and were readily available to fly fishing anglers. The area is
increasing in popularity with each season. Fortunately, it is the only remaining
section of the Deschutes River that is not affected by any Bureau of Reclamation
projects. No trout are being stocked here for it is. felt that natural reproduct-
ion of the rainbow trout present is adequate to provide successful angling during
the summer season.

The Deschutes River from Bend to the Metolius River is affected in
varying degrees by the removal of irrigation water. Water flows during the summer
period are generally low through the section but during 1950 a satisfactory volume
of water was maintained owing to the draining of Crane Prairie and Wickiup Reser-
voirs and to the abundant amount of water stored throughout the mountain areas.

Angling success was considered to have been fair during 1950. Several
plantings of rainbow trout of legal size increased the catch rate. Formerly, most
catches consisted of brown trout; a species that has thrived in this portion of
the river. Little management work was attempted on the section of the river. It
is hoped that the population of rainbow trout can be increased in the future.

The Deschutes River from the mouth of the Metolius to its confluence
with the Columbia River is considered one of the better trout waters of the state
of Oregon. The entire character of the stream is different than the upper port-
ions where a meandering meadowbank stream-type is present. The lower section is
a large, rapid flowing river that has cut a deep gorge to its confluence with the
Columbia.

Heavy liberations of trout have been made in here and have undoubtedly
contributed heavily to the angler's creel.

Chinook salmon and steelhead trout are also present in the lower reaches.
Little is known of their migration and habits.

As an aid to the Game Commission in future management of the Deschutes,
it is planned that the Department of River Basins Investigations will make a study
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of the area.

Little Deschutes River

The little Deschutes River provides a variety of fishable water to the
angler. The upper reaches are characteristic of most mountain streams in having
many pools and long riffles while cascading through heavily timbered areas. The
lower portion of this river is a slower, deep, meandering type of stream flowing
through grassy meadows. The borders are usually lined with deciduous trees,
including willow and alder. The dominant species of trout in both sections of the
river as determined from the anglers' catches is brown trout. Apparently, the
stream is better suited to the species. Before the introduction of the brown trout,
only rainbow were present. With the introduction of a very small number of browns,
the species has rapidly spread throughout its entire length, until at the present
time, it provides the majority of fish to the angler. All indications are that we
should concentrate on maintaining the numbers of the species.

The river is subject to more fluctuating water conditions than many other
streams of the region. Water fluctuation is controlled to a certain extent by
irrigation water from Crescent Lake but during periods of snow run-off in the
lower areas, the stream is normally over its banks. The condition seems to be
impossible to control but it is believed that it has little harmful affect on the
fishery as a whole.

The stream is fished by boat and shore anglers. The lower reaches are
suitable for boat fishermen and are considered to be excellent fly fishing water.

Little work has been done in the management of the trout fishery.

Fall River

Fall River is a tributary of the Deschutes River and has as its source
several cold water springs that flow at the rate of approximately 125 c.f.s. The
stream is fished heavily during the first part of the season and many good catches
of eastern brook trout are made by anglers. The characteristics of the water are
not conducive to good growth conditions for the game fish present but the stream
is important because it is readily accessible and the fishery could be improved.

It might be possible to stock trout of legal length at various times
throughout the season in order to increase the population to a point where angling
success could be improved. A complete survey should be attempted before any such
stocking policy is adopted.

Tumalo Creek

Tumalo Creek is a clear cold mountain-type stream located approximately
five miles west of Bend. The stream is a tributary of the Deschutes River and is
used as a source of water for the city of Bend. A diversion on the lower reaches
takes nearly the entire flow for irrigation purposes.

The stream in sections not affected by the diversion is good trout water.
Cold water conditions and the low food value of the stream are not conducive to
the rapid growth of trout. The stream is also subject to severe temperature
changes and it is not uncommon for "anchor ice" to form in most sections of the
creek during severe winter conditions. A large portion of this stream is located
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in a public park adjacent to Bend and it is subject to heavy angling pressure by
local residents.

A satisfactory fishery has been maintained through the medium of stock-
ing trout of legal length in the early season of each year. Very little hold-over
is expected from these trout, and it is mainly a planting for the angler's creel.
The procedure is effective in increasing angler success and should be continued.

Screens are installed on the intakes of diversions located on the lower
reaches. At the peak of the irrigation season there is not enough water left in
the stream to carry fish that are by-passed from the ditch. It is an unfortunate
situation, but the present water rights permit the diversion of the entire stream
flow for irrigation and domestic water use. No satisfactory solution to the prob-
lem has been developed.

Snow Creek

Snow Creek is a small, spring-fed tributary of the Upper Deschutes
River entering that stream at Cow Camp Bridge. It is a clear, cold water,
meandering type of stream, excellently suited for eastern brook trout. The creek
was reopened to angling in 1949, and anglers have had considerable success. The
fly fishing regulation is adequate to control excessive inroads upon the stocks
of fish present. Natural reproduction supplies the stream with its trout popu-
lation. Indications are that no trout need be stocked until the angling pressure
increases.

Many large eastern brook trout migrate to Snow Creek from Crane Prairie
Reservoir and provide excellent angling throughout the summer. No change in
regulations is necessary and no stocking is recommended here.

Metolius River

Little information is available on the trout fishery. The upper portion
of the creek is open to fly fishing only, and the extreme upper portion is closed
to all angling. The closure on the extreme upper portion was made for the pro-
tection of spawning fish so they might restock the open sections through natural
reproduction. To what extent the closure is benefiting this river is not known.
Information to support the closure is not available. The portion of this river
that is open to fly fishing only is heavily fished and the restriction is benefic-
ial in that it prevents the complete removal of the trout populations now present.

Since the erection of the Wizard Falls Hatchery, many fish of legal
length have been stocked here. Creel studies and the reports of anglers indicate
that much benefit has resulted. Apparently, the stocking of legal-size fish has
proven to be of immediate benefit to the summer trout fishery and the procedure
should be continued.

Information adaptable to management purposes is meager. The size and
magnitude of the sport fishery and importance of the stream would indicate that
much more information should be obtained for use in future management.

Crooked River

Diversions for irrigation through the center sections of the river
during the summer period make conditions unsuitable for salmonoid species but
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during late winter and spring, when flows of the Crooked River are increased,
salmonoids migrate throughout the entire length.

The lower portion of the river includes the area from the springs above
the Cove to its confluence with the Deschutes River all of which is excellent
trout water during the season. The area is stocked by the Game Commission with
trout of legal length and good returns are experienced by the many anglers fre-
quenting the area. The stocking of the Crooked River should be done in the lower
portion. Some study of the growth rate and survival should be made in order to
determine the advisability of increased stocking.

The extreme upper portion of the Crooked River contains excellent
tributaries that are suitable for trout. Resident populations of trout are con-
sidered to be sufficient in magnitude to provide fair fishing for the few anglers
that frequent these waters.

A considerable amount of time has been devoted to a study of the Crooked
River project reports of the Bureau of Reclamation. A project is in the planning
stage to construct a dam and reservoir on the Crooked River at a site above the
town of Prineville. The project may be a benefit to the total fishery of the
water, if proper minimum flows are established in the original contract. A close
check should be kept upon Bureau of Reclamation activities as far as the dam is
concerned and recommendations should be made by the Game Commission as to minimum
water flows and other activities that might affect the game fish populations of
the stream.

Ochoco Creek

Ochoco Creek flows into Crooked River below the town of Prineville.
Approximately six miles above the town of Prineville is located the Ochoco Dam
and Reservoir. Ochoco Creek, below Ochoco Reservoir, contains many species of
scrap fish, such as suckers, squawfish, dace, etc. The stream also supports some
trout, and is fished heavily. Numerous irrigation ditches are present but the
majority is screened to prevent loss of game fish. The stream has an abundant
food supply and water temperatures are satisfactory throughout the summer season.
If trash fish populations could be controlled, it is expected that better trout
fishing would be available.

The stream contains steelhead which use the stream for spawning purposes,
but the many dams and impassable barriers located in the vicinity of Prineville
make the spawning act rather difficult.

Ochoco Creek above the Ochoco Dam is a maze of irrigation ditches, and
in some sections the diversions take almost the entire flow. The majority of the
ditches are not screened and during the irrigation season many fish are lost into
fields. Consequently, only the extreme upper portions above Ochoco Ranger Station
should be stocked. It would seem desirable to stock only trout of legal length.
The downstream migration of trout from the upper reaches of Ochoco Creek and its
many tributaries should restock the central portion of the stream with a sufficient
amount of fish for local anglers.
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NORTH COAST PROJECTS

The Sand Creek Weir project, for the study of cutthroat trout, was termin-
ated on December 31, 1949, after its management over a period of three years and two
months. Although the project had been scheduled to continue for five years, several
factors conspired to revise the time table. Internal inconsistencies in the weir's
functioning, blocking of fish runs, detraction by sportsmen, plus competing manage-
ment work were important among them. The accumulation of a fairly satisfactory body
of information during its operation was another factor in the decision to abandon
the project.

Creel checking, liberating, stream census work, and posting, not to mention
the investigation of water-right applications have been other activities on the North
Coast sector during the report year (October 1, 1949-October 15, 1950).

Sand Creek Weir

Water Temperatures 

A chart of maximum and minimum water temperatures by the week, recorded
at the weir, is presented as Figure 9. No temperatures as low (33 degrees F.) or as
high (64 degrees) as the minimum and maximum for the report year 1948-1949 are record-
ed.

Weather Factors 

On November 26, the creek flowed over one end of the weir for a half-hour,
but no fish were seen to pass over. The creek was high again on December 23 but did
not go over the top. Water level records are summarized in a graph, Figure 10.

Methods

Fish measurements given are to the fork of the caudal fin. Maximum total
length may be obtained by the use of factors given in the annual report of 1949,
page 167.

Weir Trap Counts

Counts of fish put through the traps are given in Table 80. They show that
the 1949 upstream cutthroat count is on a level with those of 1947-48 and that all
are much lower than the 1946 calculated count. Apparently, the 1946 run was unusually
heavy.

Salmon numbers were much reduced following the general trend along the coast.
The numbers spawning below the weir seemed to be reduced in proportion to those dip-
netted below the weir or trapped. It was reported that the gill net season on Sand
Lake and lower Sand Creek was poor and that relatively few chums spawned in Jewell
Creek, a lower tributary.

Steelheads were not trapped upstream, since they run late into Sand Creek.
A spent steelhead buck, thin but active, came downstream on October 4.

Cutthroat Trout, Upstream

The upstream run of cutthroats (Table 82) commenced on October 10 though a
freshet had occurred on the ninth. Only a few were trapped until a moderate freshet
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on November 12 brought in 36 fish. Only two other days (in November) saw as many as
12 trout, also during a moderate freshet.

Table 81

Upstream trap fish counts

1946-4711	 1947-48Z2	 1948-4912a	 1949/10

Cutthroat trout	 268L3	 14325	 157L7	 98L9

Steelhead trout	 149L4	 72L6	 47L8	 --

Silver salmon adults	 233	 449	 184	 57

Chum salmon adults	 495	 363	 189	 20

1 October 21, 1946-September 30, 1947.
2	 "	 1, 1947-	 "	 30, 1948.
2a	 "	 1, 1948-	 "	 30, 1949.
3 224 sea-run; 38 wild and 6 hatchery 1947 (under 11 inches long).
4 2 juvenile.

75 92 sea-run; 47 wild, 3 hatchery 1947, 1 hatchery 1948 (under 11 inches).
76 2 juvenile.
Z7 81 sea-run; 23 wild, 3 hatchery 1947, 2 hatchery 1948, 1 hatchery 1949 (under

11 inches).i18 Adults.9 94 sea-run; 4 wild and 1 hatchery 1949 (under 11 inches).
0 October 1-December 31.

Table 82

Downstream trap fish counts

1946-47L1	 1947-4812	 1948-4912a	 194919

Cutthroat trout 	 888L3	 153915	 50417	 3110

Steelhead trout	 39514	 35416	 307L8

Silver salmon fing. 	 1055	 1067	 924	 1

1 October 21, 1946-September 30, 1947.
2	 "	 1, 1947-	 "	 30, 1948.
2a	 "	 1, 1948-	 "	 30, 1949.

769 wild and 24 hatchery 1947 under 11 inches long.
4 88 adults.
5 1160 wild, 89 hatch. 1947, 257 hatch. 1948 under 11 inches.

28 adults.
7 382 wild, 10 hatch. 1947, 17 hatch. 1948, 82 hatch. 1949 under 11 inches.

;

8 29 adults.
9 October 1-December 31.
10 2 sea-run; 1 hatchery 1947 under 11 inches.
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The average fork length of the trout 11 inches or more in length, was 13.5
inches (range, 11.5-16.8). Average weight was 14.5 ounces (8.5-29.5). Males
averaged 13.6 inches in length and 14.7 ounces in weight, females 13.5 inches in length
and 14.4 ounces in weight. A trout 10.3 inches long, subsequently found by scale
examination to have been sea-run, was not included in the averages.

Table 82

Sand Creek Weir--upstream trap, 1949
Length-frequency
Cutthroat trout

Length
inches

.
4.)
o
o

c:
oz

•a
0
ca

r.-1

+
o
)

Eo.

4-4.9 1 1

5-5.9

6-6.9 1 1

7-7.9 1 1

8-8.9 1 1

9-9.9

10-10.9 1 1
11-11.9 1 4 5

12-12.9 1 27 2 30

13-13.9 4 24 2 30

14-14.9 15 3 18

15-15.9 8 8

16-16.9 2 2

Total 7 64 7 9ti

The sex ratio of the sea-run trout was 1.0 males to 1.6 females. A ripe
male 8.0 inches long was among the upstream migrants.

Marked Upstream Cutthroats

Table 83 presents data on the marked trout in the upstream run. The percent-
age of sea-runs formed by the 1947 hatchery trout is slightly higher than in the 1948
run. Nineteen forty-eight hatchery trout formed 11.7 per cent of the sea-runs, though
they had not figured in the 1948 run as more than fingerlings. Evidently those in
the 1949 run had spent a year in the lower stream before going to sea. On the other
hand, three of four 1949 hatchery fish had gone to sea and returned at about the same
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Table 83

Sand Creek weir--upstream trap, 1949
Marked cutthroat trout

Year finger- Number Wild Average Range Per cent
lings down- of Sea- or length in of
stream, etc. trout run? hatchery inches length sea-runs

1947 3 Yes H 15.3 12.7-16.8 3.2

19148
tt

11 H 13.7 12.5-15.2 11.7

15 tt W 13.3 11.9-15.3 16.0

19487/1 2 re W 13.7 13.7-13.8 2.1

1949 3 I, H 13.9 13.7-14.2 3.2

1 H 7.5 --- ---

36.2

D. Spawned once before (1948-1949).

average size as the 1948 hatchery trout. The largest group of returns was that of
wild trout marked downstream in 1948. Only one out of fifteen had spawned before,
the bulk having spent a year below the weir before a season of salt-water life.

The remarkable thing is not so much the numbers of marked trout trapped as
it is the 63.8 per cent of sea-run fish that had not been marked. Since all the
downstream trout from 1947 to 1949 have been marked, it is difficult to understand
where the unmarked fish originated. Some trout undoubtedly go downstream on winter
freshets. The one-half-inch mesh screen over the weir-face from spring to fall had
to be removed during high water because of blocking by debris. Thus fingerlings could
pass between the one-inch spaced pickets but at no time were groups of fingerlings
seen along the weir, as they are during the spring downstream migration. All in-
dications are that the main downstream runs were trapped during the spring. Jewell
Creek and some smaller tributaries below the weir and on Sand Lake probably contrib-
uted some trout to the run, but it is to be expected that most of the fish from those
streams would return to them. Some of the streams may be too small for sea-run
cutthroats or they may prefer the larger main stream or may tend to be attracted to.
it because of its larger flow. Assuming that all trout originating in lower tribu-
taries came up Sand Creek, their numbers should not be sufficient to over-balance the
fish originating above the weir. There is also the probability that marks and tags
increase mortality rates and that fish so treated show lower survival ratios than
do unmarked fish.

Tagged Upstream Cutthroats

In the last annual report it was noted that "no cutthroat tagged in Sand
Creek prior to June 23, 1948" had been recovered during the previous report year.-
A trout tagged two days later (June 25, 1948) was recovered in the upstream trap
on October 30, 1949. A test angler had first tagged it at 744 inches in length and
it had grown to 13.1 inches in length when. last seen.
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Of two upstream sea-run trout tagged on November 11, 1949, one was found
dead on the weir the next day, and the other was taken by an angler from Sand Creek
tidewater on April 15, 1950. A large trout tagged on November 12 was trapped down-
stream on the twenty-first in a very weak condition. Its caudal peduncle was
covered with fungus, possibly caused by its being held too tightly during tagging.
Two tagged fish were repeat spawners. One had come upstream on November 15, 1948
at 12.9 inches in length and returned at 13.9 inches. The other was first seen on
December 7, 1948 at 12.1 inches and was 13.7 inches long when retrapped on November
12, 1949. A trout which had been marked downstream in the spring of, 1948, probably
as a fingerling, had made a spawning run in December, 1948 when 13.3 inches long,
and then had repeated in November, 1949 at 15.3 inches in length.

The average growth of the three repeat spawners between spawnings was
1.6 inches.

Chum Salmon Run

The upstream run of chum salmon at the weir took place from October 28
to December 12, 1949. Average fork length of the chums was 24.9 inches (range,
23.3-26.4). The average weight of six fish with average length of 24.9 inches was
6.02 pounds. The sex ratio was 1.0 female to 1.7 males.

Silver Salmon Run

The upstream run of silver salmon at the weir took place from October 28
to December 23, 1949. Average length was 22.7 inches (males, 21.2 inches, range,
15.3-30.5; females, 28.5 inches, range, 22.9-31.5). The average weight of four
jacks averaging 17.6 inches in length was 2.4 pounds. The sex ratio was 1.0
female to 3.7 males. Of the males, 56 per cent were jacks at fork length or 36
per cent at total length, with Oregon's twenty-inch jack salmon regulation.

Hatchery Cutthroats in Sand Creek

Liberations of marked hatchery trout into Sand Creek during the weir oper-
ation are summarized in Table 84 . Of the trout liberated above the weir, relatively
small percentages passed downstream. On the assumption that size rather than age
determines time of migration, many more should have migrated. It would appear that
the first two liberations were too heavy and that, consequently, the trout lost
condition. Their weakness made them more vulnerable to predation which probably
accounted for the major part of the plants before they could move seaward. Since
most of the trout released were sub-legal and grew but slowly in the stream, anglers
had to throw back the majority hooked. The same can be said for similar liberations
i- other streams except that in larger waters growth may be more rapid and non-
h Ian predation is probably less effective.
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Table 84

Liberations of hatchery cutthroats into Sand Creek

Date of Total No. liber- No. liber- Mark Av. total No.per„
Release No. of ated below ated above length pound

trout weir weir inches

2/23/47 3010 1010 2000 Left
vent.

3.7- 7.7 23

3/31/48 3002 1202 1800 Right
pect.

6.9 10.2

4/22/49/1 1493 500 993 Right
vent.

7.2 7.7

5/18/50 1500 none 8.0 9.1

LI. Measured on April 16.

The probable heavy mortality of hatchery cutthroats in Sand Creek is emphas-
ized by the finding that seining in the summer of 1947 revealed that only 3.3 per
cent of the cutthroats found were hatchery fish, while of the test angling cutthroat
catch but 16.5 per cent were of hatchery origin. During the summer of 1948, hatchery
trout from two plants formed 14.0 per cent of the seined and 22.4 per cent of the
hooked cutthroats. Of the 1949 cutthroat catch made by electrofishing,17.3 per cent
were composed of trout from two out of three liberations. During the past summer's
electrofishing, trout from two previous years' plants formed only 5.7 per cent of the
cutthroat catch but the 1950 hatchery trout, larger than those previously released,
comprised probably 39 per cent of the take (see section on electrofishing below).

The occurrence of hatchery trout in the weir traps is summarized in Table 85.
It will be noted that they comprised, at best, 18.4 per cent of the upstream sea-run
cutthroats (1949 run, 18 fish).

Table 85

Hatchery trout in weir traps

Liberation year

In upstream trap Number

6

3

3

3

1947

Per cent
of total

18.0

2.1

1.9

3.1

Number

--

1

2

11

1948

Per cent
of total

0.7

1.3

11.2

1949

Number

■■••••■11

Per cent
of total

0.6

14.1

Period

2/23-9/30/47

10/1/47-9/30/48

10/1/48-9/30/49

10/1-12/31/49

Totals 15 14

Table continued on
following page
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1Hatchery trout in weir traps

Liberation year	 1947	 1948	 1949

In•downstr. trap Number	 Per cent	 Number	 Per cent	 Number	 Per cent
Period	 of total	 of total	 of total

2/23-9/30/47 24 2.7 --- ---

10/1/47-9/30/48 89 5.8 257 16.7 ___ --

10/1/48-9/30/49 10 2.0 17 3.4 82 16.3

10/1-12/31/49 1 33.3 0 0 0

Totals 124 2714 82

Survival of Sand Creek Cutthroats 

The survival of cutthroat trout from the fingerling stage, through a stay in
the ocean, and upstream again, is small, as can be seen from Table 86, which includes
returns from trout passed downstream through the weir and trout liberated below the
weir. It is unlikely that all the fingerlings reached the ocean. Anglers and other
predators probably accounted for considerable numbers of legal and sub-legal trout.

Table 86

Survival of Sand Creek cutthroats

Year downstream	 Wild or	 Number in year of upstream 	 Per cent survival
as fingerlings	 hatchery	 run from the sea	 as sea-run adults

	

1947	 1948	 1949

1947	 w	 6	 6	 0	 1.56

H 0	 2	 3	 1.18

1948	 W	 10	 15	 2.15

H 0	 11	 1.04

1949	 W	 0	 0

H 3	 0.51

Since the 1947 fingerlings showed up as sea-runs two years afterwards,
the returns from the 1948 and 1949 trout will probably be increased.

The survival of sea-run trout after spawning, as shown in downstream re-
turn of living fish through the trap, has been: 46 per cent in 1947, 37 per cent
in 1948, and 11.2 per cent in 1949.

The survival of spent sea-run trout to return on successive spawning runs,
in percentages of observed upstream runs, has been as in Table 87.
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Table 87

Percentages of sea-run cutthroats with previous spawning history in each
upstream run

Year of run 1 prior spawning 2 prior spawnings 3 prior spawnings

1946 19.5 7.0 1.5
1947 45.6 3.3 1.1
1948 19.5 2.4 0
1949 17.0 0 0

Sand Creek Population Study

Electrofi shing

In order to determine the survival of marked trout and the proportion of
trout of legal length present in Sand Creek, electrofishing was done with the aid of
a 230-volt direct current generator during 1950. Twelve sections averaging 129 feet
in length were shocked. The sections were located from about one-third mile below to
about one mile above the weir site. Physical data on the stream sections are pre-
sented in Table 88, and fish data in Table 89. Only trout of yearling 'size or larger
have been recorded.

Only two 1948 hatchery trout were found and none from the 1947 plant. The 	 •
1948 fish were 6.5 and 7.1 inches in fork length. Trout from the 1949 plant numbered
13. They averaged 7.0 inches in length (6.3-8.0). The condition of the 1948 and
1949 trout was generally poor to fair. There were 103 1950 hatchery fish, not marked,
but distinguishable by hatchery characteristics. Their average length was 6.6 inches
(4.1-8.5). The condition was generally good though not as "good" as when they left
the hatchery.

All wild trout averaged 5.4 inches (3.8-12.5). Two of them, marked down-
stream in 1949 and found within 100 yards below the weir-site, were 7.0 and 7.4
inches long.

The 23 legal trout (total length) formed 8.7 per cent of the total cutthroat
catch. Of the legal fish, three were 1949 hatchery trout (average length 8.2 inches,
range, 8.0-8.4), eleven were 1950 hatchery trout (average length 8.2 inches, range,
8.0-8.8), and nine were wild (average length 9.7 inches, range, 8.2-13.1).

None of the steclhead fingerlings was of legal length. The majority was
in the four-inch group, none being as much as 6 inches long.

Legal cutthroats were found at the rate of 0.93 per 1,000 square feet or
78.4 per mile of stream. Results were close to those of 1949 when the rate was
1.22 fish of legal length per 1,000 square feet and 77.4 per mile of stream.
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Table 88

Electrofishing sites

Length Average Average Speed of Shelter
feet width ft. depth in. current

129 15.6 11.9 slow excellent

100 20.0 9.8 slow to
moderate

fair-
good

27 10.0 10.7 slow good

135 15.6 8.1 moderate fair-
good

135 15.2 6.4 moderate
to rapid

fair-
good

146 19.7 13.9 slow excellent

163 18.4 11.6 poor-
fair

132 12.7 8.8 slow-
mod.

fair-
good

128 12.0 11.3 slow-
mod.

good

108 17.7 10.5 slow good-
excellent

200 14.6 12.8 slow fair-
good

137 18.0 8.4 slow-
mod

fair-
good

Section
	

Date	 Location
number

	

1
	

7/21	 100 ft. be-
low weir

	

2
	

Weir upstr.

	

3
	

7/26	 200 ft. above
weir site

from 3 (above)
up to bridge

bridge up-
stream

	

6	 8/2	 50 feet
above 5

	

7
	

100 yards
above 6

8/7	 200 feet be-
low weir

	

9
	

300 feet be-
low weir

	

10	 8/9	 below lower
bridge

	

11	 8/10	 100 yards
above No. 7_

	

12	 ft	 100 yards be-
low upper
bridge
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Table 89

Electrofishing catch

Stream
section
number Wild

Number of fish
Cutthroats
Hatchery

1948	 1949	 1950

Steelhead
yearlings

Number of
legal cut-
throats

1 13 0 0 7 12 2

2 16 0 2 23 9 6

3 1 0 1 1 2 0

14 16 0 5 9 3 2

5 9 0 1 23 7 2

6 19 1 1 19 20 4

7 8, 0 1 10 3 2

8 14 0 1 4 7 2

9 14 0 0 4 6 2

10 2

11 18 0 0 1 7 0

12 16 1 0 0 4

Totals 146 2 13 103 82 23

Significance of Sand Creek Studies

Sand Creek Weir

The weir has supplied much basic information on cutthroat life history,
and the three other salmonoid species present. Principally, it has determined the
Migration to be an upstream run between late October and New Year's Day and a
downstream run from mid-March to mid-June. It has been argued that the weir findings
are not typical, on the assumption that cutthroats have been found commonly running
upstream during the spring in the Nestucca River but there bright spent downstream
trout have often been mistaken for fresh-run fish. Then it was countered that fresh
trout have been taken in tidewater during April and May. The 1950 trout season did
not corroborate this belief, nor did it disprove the possibility that trout may run
back and forth from lower tidewater to the ocean. But all of the few trout examined
at Pacific City are believed to have been downstream fish.

The weir also furnished data on average size, age and maturity of migrants,
sex ratios, survival of fingerlings to adult condition and of adults after spawning,
years of life spent in stream and sea, and the spawning history.
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Population Studies 

The use of seines, an electrofishing device, and test angling on Sand Creek
have provided data on comparative condition, survival, relative abundance and movements
of wild and hatchery cutthroats, the proportion of legal trout present during the open
season, the choice of small tributaries for spawning, and the presence of ripe finger-
ling trout.

Steelhead Catch Records 

Steelhead anglers were checked along the Nestucca and Wilson rivers during
the winter of 1949-1950. The check was made principally on weekend days since it was
found that a greater proportion of steelhead anglers than of summer trout anglers fish-
ed then.

Nestucca River

Along part of the Nestucca between Beaver and Bull Eddy below Cloverdale,
where the bulk of the bank angling took place, 500 bank anglers who caught 74 steelheads
were checked on 16 days, for an average of 4.3 fish and 29.4 anglers per day. Table
90 gives the pertinent figures for checked catch by month. The estimate of the total
catch for the season is 856 fish (Table 91 ). The estimate was obtained by ascertain-
ing the average checked catch per day on weekend days and holidays, and on weekdays.
The respective figures were multiplied by the number of weekends and weekdays in the
season of 108 days (arbitrarily taken as November 12, 1949-February 28, 1950). The
additional reported catch (on days checked) was treated similarly and added to the
checked catch figure. A third was deducted from the total for days when conditions
were unfavorable for bank angling, and to the remainder a third was added for anglers
not checked or reported. The average number of anglers per day is estimated to be
forty.

Table 90

Nestucca River steelhead catch
Bank

Month Number of No. of No. of ang- No. fish Angler- Fish per
fish anglers ler-hours per angler day, hours angler-hour

November 4 33 184.5 0.12 5.6 0.022

December 24 143 674.5 0.17 4.7 0.036

January 11 93 429.0 0.12 4.6 0.026

February 35 231 1009.8 0.15 4. 0.035

Totals 74 500 2297.8 0.15 4.6 0.032

Boat

All 97 115 664.0 0.84 5.8 0.15
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Table 91

Estimate of total catch

Number
of fish

No. of
anglers

No. of ang-
ler-hours

No. fish
per angler

Angler
day, hours

Fish per
angler-hour

Bank	 856 446o 26800	 . 0.19 6.0 0.032

Boat	 5oo 595 3330 0.84 5.6 0.150

Totals 1356 5o55 30130 0.27 6.0 0.045

To the bank catch must be added the boat catch (Table 91 ). Five of 10
licensed guides reported to the Game Commission that 119 fish had been caught by 82
anglers. But only successful trips are required by law to be reported, hence the
rate of catch deduced, 1.45 fish per angler, is not the true rate. Therefore, the
estimate of total catch was based on the checking done, which revealed that 115
anglers caught 97 fish, or 0.84 per angler. The number of fish per day checked was
found to be 6.06, which, multiplied by 108 days gave 665 fish. To allow for poor
boat conditions, the total was cut in half, but half the remainder was added for boats,
mostly private, not checked, for a revised total as shown in the table. The estima-
ted total combined catch is 1,356 fish.

Wilson River

On the Wilson River 326 bank anglers who had caught 44 steelheads were
checked on 14 days, for an average of 3.1 fish and 23.3 anglers per day. The results
of the check by month are given in Table 92 . It will be noted that the average
catch per angler-hour was 26 per cent higher than on the Nestucca, though the number
of fish per angler is not in proportion since the angler-day on the Wilson was
shorter.

The total estimated bank catch (728 fish) as shown in Table 94 was cal-
culated in the same manner as for the Nestucca. An estimate of 36 anglers per day
was obtained, somewhat fewer than on the Nestucca.

Only a small number of boat reports are available from the Wilson River,
but few guides worked on that stream. One guide reported 13 fish caught by 11
anglers. As noted above, only successful trips need be reported. At the main boat
landing, it was estimated that an average of one private boat per day landed there.
Assuming an average of 1.95 anglers per boat as on the Nestucca, a total catch
estimate of 150 fish was determined. The total estimated catch for the river, then,
is 878 steelheads.
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Table 92

Wilson River steelhead catch

Bank

Month Number No. of No. of ang-	 No. fish Angler- Fish per
of fish anglers ler-hours	 per angler day, hours angler-hour

December 17 171 498.5	 0.10 2.9 0.034

January 11 44 164.5	 0.25 3.7 0.067

February 16 111 367.0	 0.14 3.3 0.044

Totals 44 326 1030.0	 0.13 3.2 0.043

Table 93

Boat

All 13 11 77	 1.2 7.0 0.17

Table 94

Estimate of total catch

Bank 728 3900 16920	 0.19 4.3 0.043

Boat 150 127 882	 1.20 7.0 0.17

Totals 878 4027 17802	 0.22 4.4 0.049

Cutthroat Catch Records 

Nestucca River

Random angler-checking was carried on along the Nestucca River during the
regular trout season. Most of the work was done on weekends, an occasional week-day
being covered. Record books were kept by four boat liveries in tidewater and one
above tide. Records are considered complete and accurate for only one tidewater
resort. In Table 95 are presented gross data from the checking and reports. Results
in trout caught per angler-hour are about the same as in 1949 for bank angling, 10
per cent lower for boats above tide, and 40 per cent higher for boats in tidewater.

Bank Angling

Table 56 summarizes results of bank angling by year from 1948 to 1950.
As will be noted, the 1948 figures are not strictly comparable but the average numbers
of trout per angler-hour show a fairly level trend. In Table 99, the checked findings
per month in 1950 are given. Variations in catch rate reflect increased success after
liberations, but they indicate also that returns from liberations did not hold up
over the season.

Wild trout formed 65.5 per cent of the 1950 checked catch with hatchery fish
forming the remaining third. In 1949, hatchery trout comprised a fourth of the check-
ed catch.
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Of the trout caught in 1950, those marked fish released in April, 1949 at an
average total length of 7.2 inches made up only 0.52 per cent of the checked catch and
1.5 per cent of the hatchery trout. Marked trout liberated on May 12, 1950 at 6.7
inches average total length formed 17.1 per cent of the catch and 49.6 per cent of
the hatchery fish taken. Almost equal numbers were taken of the trout liberated in
July, 1950 at an average total length of 8.7 inches. They formed 16.9 per cent of
the catch and 48.9 per cent of the hatchery trout checked. A third of the later release
had been marked by removal of the adipose fin.

Although only about 4 per cent of the May hatchery trout were of legal length
when liberated, many evidently grew to legal length during the season. Of the July

Table 95

Checked and reported cutthroat catch
Nestucca River, 1950

Area No. of cutthroats No. of Angler- Trout Angler- Trout
and
method

wild	 hatchery
1949	 1950

May	 July

anglers hours per
angler

day,
hours

per
angler-
hour

Bank 505	 4	 132	 130 1217 3231 0.63 2.7 0.24

Boats
above
tide

1080	 2	 38	 3 248 1360 4.6 5.5 0.84

Boats
tide 194711	 4	 6	 0 3830/1 14000Z1 0.51Z2 4.21.2 0.14Z2

All 3532	 10	 176	 133 5295 18591 0.73 3.5 0.21

Totals: Bank, 771; boats above tide, 1123; boats tide, 1957.
Grand total: 3851.

Li Calculated. Z2 One moorage. j Four moorages.

plant, 77 per cent were legal when released. During the latter half of July, about
three times as many July trout were caught than of the May fish, but during the
remainder of the season the numbers of both were about equal.

Estimate of Total Catch

Comparative estimates of total catch by bank anglers in 1949 and 1950 were
made. They were arrived at as follows:

The average checked catch (in 1950) per weekend day and holiday (21.4 trout)
and for weekdays (4.3 trout) was ascertained. The respective figures were multiplied
by the numbers of weekend days and holidays (55) and by weekdays (128) in the season
in order to obtain the total of the checked catch if all days had been checked. The
total was multiplied by 2.25, assuming that two-thirds of the anglers present on the
stream during any one day were checked at the end of 2/3 of their angling. The same
calculation was applied to the 1949 figures. The results are given in Tables 96 and 97.
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Table 96

Estimated total cutthroat catch
Nestucca River, 1949

Area and No. of cutthroats No. of Angler- Trout Angler- Trout per

method Wild	 Hatchery anglers hours per
angler

day,
hours

angler-
hour

Bank 2350	 900 3280 14100 0.99 4.3 0.23

Boats
above
tide

1737	 213 414 2470 4.7 5.9 0.79

Boats
tide 1738	 22 4300 17600 0.4121 4.3/1 0.10L1

Totals 5825	 1135 7994 34170 0.87 4.3 0.20

Totals: Bank, 3250; boats above tide, 1950; boats, tide, 1760.
Grand total: 6960.

One moorage.

It will be noted that checked catch per angler and length of angler-day in hours have
been increased by a third in the estimates, but that trout per angler-hour remain the
same.

Estimates of the total catch by boats were made differently. A resort above
tidewater kept records of catch (separate from required reports). But a calculation
from figures supplied (994 trout caught by 131 anglers) gives an average catch of 7.6
fish per angler, much higher than the average catch of 4.6 fish per angler calculated
from records collected in the field (129 trout caught by 28 anglers). The two records
added and multiplied by two for private boats not seen gives the estimated total (for
1950) shown in Table 99 . Since the reported catch of hatchery fish was low when it
is considered that most of the waters fished had been stocked, the proportions of
hatchery trout are calculated on the basis of the bank catch.

Records of catches by boats in tidewater were supplied by four moorages.
Since very little checking was done in that area, the trustworthy record of one
resort was used as basis for calculations. Tne catch averages for that resort
during the past three seasons are given in Table 10G. The average total catch
reported by four resorts was 487 trout (total, 1957, including 10 hatchery fish).
Adding 500 for an important moorage which made no report and 500 for private boats,
the estimated total catch becomes 2957 cutthroats.

Since the rates of catch per angler and per angler-hour in 1949 and 1950
were almost identical, the estimate of total catch by bank angling in 1949 was
proportioned to that of.1950 in relation to number of days in the season. There is
little reason to believe that angling-intensity was any different in 1949 than in 1950.

In the 1949 estimate of total catch by boats above tide, the averages used
were those of the present year, since it appears that last year's averages may be
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Table 97

Estimated total cutthroat catch
. Nestucca River, 1950

Area
and

No. of cutthroats
Wild	 Hatchery

No. of
anglers

Angler-
hours

Trout
per

Angler-
day,

Trout
per

method 1949 1950 angler hours angler-
May July hour

Bank 2550 21 665 655 4110 1620o 0.95 3.9 o.24

Boats
above
tide

1527 13 398 392 497 2930 4.7 5.9 0.79

Boats
tide 2957 6 9 9 584o 2130o 0.5111 4.2Z1 o.144

All 7034 4o 1072 1056 10447 40430 o.88 3.9 0.23

Totals: Bank, 3890; boats above tide, 2330; boats tide, 2981.
Grand total: 9201.

One moorage.

unduly high because of bias in reports. The total catch estimate was made by pro-
portion with 1950 estimates.

The 1949 tidal estimate is based on the proportional lengths of the 1949
and 1950 seasons in days. The estimates could be further refined with reference to

Table 98

Annual averages, bank cutthroat catch, Nestucca River

Year Trout per
angler

Angler-day,
hours

Trout per
angler-hour

Angler-hours
per trout

1948 1.1 4.4 0.26 3.8

194912 o.66 2.9 0.23 14. 4

1950 0.63 2.7 0.24 14.2

42 Includes all Nestucca and Sand Creek angling.
21
	 " 	 Nestucca bank above.tidewater.

n	 "	 " and in tidewater.

average catch-rate per month. For instance, the 1950 rate in tidewater was consider-
aoly higher in April, May, and October than during the middle of the summer.

The grand total estimated catches on the Nestucca are: (roughly) 7000 in1949 and 9200 in 1950.
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Table 99

Checked cutthroat catch by month
Nestucca River, bank, 1950

Month No. of cutthroats No. of Angler- Trout Angler- Trout
Wild	 Hatchery

1949	 1950
May	 July

anglers hours per
angler

day,
hours

per
angler-
hour

April 127	 3	 1 193 596 o.68 3.1 0.22

May 51	 1	 12 125 325 0.51 2.6 0.20

June 52	 25 97 238 0.79 2.5 0.32

July 126	 56 87 293 792 0.92 2.7 0.34

Aug. 112	 28 30 294 781 0.58 2.7 0.22

Sept. 21	 7 9 145 320 0.26 2.2 0.12

Oct. 16	 3 4 70 179 0.33 2.6 0.13

Totals 505	 4	 132 130 1217 3231 0.63 2.7 0.24

Table 100

Annual averages for cutthroat catch
reported by a Nestucca tidewater moorage

Year Trout per
angler

Angler-day,
hours

Trout per angler-
hour

1948 0.55 4.6 0.12

1949 0.41 4.3 0.10

1950 0.51 4.2 0.14

Nestucca hatchery cutthroat trout

On March 23, 1950, 3200 unmarked cutthroats were inadvertently liberated
into the upper Nestucca River. Some of them may have been mistaken for fish of
the July plant, but they could not have influenced the total for checked catch of
July fish, since the catch figure was rectified on the basis of the proportion of
adipose-marked fish.

On May 12, 1950, 9,150 marked (right pectoral) trout were liberated. About
6,300 of them were released from a planting boat from the fifth bridge above Beaver
to the mouth of Three Rivers, with a reload at Beaver. Ten thousand trout had been
marked at the end of March, but mortality occurring while the trout were being held in
a hatchery pond was heavy. Urethane had been used in the marking, but the dosage was
not always accurate and in some cases may have been too heavy. Nevertheless, mortality
occurring during marking was light. In some cases trout lay on the bottom for a few
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minutes before swimming away. Growth of the marked trout while being held was
not inferior to that of unmarked trout.

On July 11 and 13, 1950, 2,800 hatchery trout were liberated by truck
at 13 places from the Steel Bridge near Hebo up to Rocky Bend Forest Camp. Of
the total, 856 or 31 per cent had been marked by removal of the adipose fin.

Estimated Total Catch of Hatchery Trout

Of 3,069 marked trout released on April 22, 1949, it is estimated that
1135 were caught during the 1949 season and 40 more during the season of 1950,
for a total of 1175, or 38.3 per cent of the liberation.

Of the 9,150 trout released in May, 1950, 1,072 are estimated to have
been taken by anglers, a return of 11.7 per cent.

Of the 2,800 trout in the July, 1950 plant, 1,056 are estimated to
have entered anglers' creels, a return of 37.7 per cent.

On the basis of comparative size when released an4 comparative length
of season, it would appear that the estimated catch of 1949 is too high or that
of 1950 is too low. Both are in the same proportion to the respective estimated
total catches as in checked catches.

The relatively low return of May, 1950 fish may be a reflection of the
scattering by boat plant (the 1949 trout had been released at spots accessible to If
and hence favored by both liberation truck and angler). It would therefore seem
that boat planting is not desirable in streams where the angling is done primarily
from the bank, since the desired result is the greatest return to the angler of
stocked trout.

I(/'(	 rtrc(!y)--Vtit)p
Tagged Cutthroats 

Of the 142 tagged rout released on April 22, 1949 along with the marked
trout, three were retaken in 1950, all apparently sea-runs. The range in length
at liberation was 7.4-8.3 inches and on recapture, from a recorded 11.7 to a re-
ported 14 inches. One was retaken on February 19 and the others on April 15 and
22 (all probably spent). The total survival of six 1949 tagged trout from the
sea (three in September, 1949) was 4.2 per cent, better than any survival recorded
on Sand Creek.

On March 30, 1950, 255 tagged cutthroats at 8.5 per pound were liberated
into the Nestucca a half-mile below Blaine. They had been marked by removal of ,
the right pectoral like the May trout. In all, thirteen (5.1 per cent) of the
tagged trout were recaptured, of which two were released as sub-legal. All were
taken below the liberation point and three were in tidewater. One of the tide-
water trout had evidently been to sea. It was 8.3 inches in fork length at
liberation and about 13 inches when recaptured on August 18.

Wilson River, Check of Trout Anglers 

Bank

Trout-angler checking on the Wilson River during the summer of-1950
resulted in the monthly summaries presented in Table 101. The over-all average
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catch per angler-hour was little more than half of that on the Nestucca. It will
be noted that the average catch was low in June, and increased in July when trout

Table 101

Checked cutthroat catch by month
Wilson River, bank, 1950

Month No. of cutthroats No. of Angler- Trout Angler- Trout per
Wild	 Hatchery

March	 July
anglers hours per

angler
day,

hours
angler-
hour

April 17	 1 46 110 0.39 2.4 0.16

May 23	 1 135 297 0.18 2.2 0.08

June 5 64 109 0.07 1.7 0.05

July 22	 1	 6o 140 336 0.59 2.4 0.25

Aug. 34	 28 179 373 o.35 2.1 0.17

Sept. 12	 1	 2 107 198 0.14 1.9 0.08

oct. 10 25 87 0.40 3.5 0.11

Totals 123	 4	 90 696 1510 0.31 2.2 0.14

Table 102

Boat

All 64	 2 48 236 1.44 4.9 0.29

Table 103

lti Total estimated trout catch, Wilson River, 1950

Area No. of cutthroats No. of Angler- Trout Angler- Trout per
and
method

Total	 Wild	 Hatchery
March	 July

anglers hours per
angler

day,
hours

angler-
hour

Bank 1100	 624	 20 456 2390 785o 0.46 3.3 0.14

Boats 33o	 27o	 10/1 50/2 240 1190 1.44 4.9 0.29

Totals 1430	 894	 30 506 2630 9040 0.55 3.4 0.16

N!

	

	 Tagged trout not included.
2 No records.

(77 per cent of legal length) were liberated. The hatchery trout provided the bulk
of the angling for six weeks. Increased angling intensity also accounted for an
increased take of wild trout during the period. Marked trout liberated at the end
of March when 2.6 per cent of them were of legal length formed only 1.8 per cent of
the checked catch all summer.
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Boat

The checked boat catch consisted of 66 trout. In order to obtain an
estimate of total catch, the checked catch figure vas multiplied by five for boats
not seen or reported. The proportion of July hatchery fish is estimated, with no
records for support. (Table 102.)

Total estimated catch

Bank and boat anglers are estimated to have caught 1430 cutthroats during
the trout season (Table 103). Of the total, 2.1 per cent are trout of the March
liberation and 35.4 per cent are of the July liberation, a total of 37.5 per cent
hatchery fish. The estimated catch of hatchery trout of the March 30 liberation
is 0.3 per cent of the number planted, while the estimated catch of 506 July trout
is 13.3 per cent of the plant.

Hatchery Trout

On March 29 and 30, 1950, 10,050 cutthroats marked left pectoral were
liberated into the Wilson River by truck. They averaged 5.9 inches in total length
and 15.4 per pound, and they were 2.6 per cent legal. Of the number, 253 trout
averaging 8.4 per pound were tagged and released at the head of tidewater.

On July 6 and 7, 1950, 3812 cutthroats (unmarked) numbering 4.5 per
pound were liberated into the main river at 12 points. Those seen in anglers'
catches were in good condition, though thinner than when liberated.

Tagged Trout

The checked catch by bank anglers did not include any tagged fish, the
returns from which were all from tidewater. Of the boat catch of hatchery trout,
60 per cent were tagged. In all, 38 or 15.0 per cent of the tagged trout were
reported caught, but fourteen were released as sub-legal, making the legal catch
24 fish, or 9.5 per cent of the release. No sub-legal fish released was reported
as having been caught the second time. Apparently only two of the tagged returns
had been to the ocean. Both had been 7.2 inches fork length when planted. One
was 14.0 inches long when caught in the Old Trask channel on August 20 and the other
was 11.5 inches long when taken from Wilson tidewater on Sept. 17. An 8-inch
tagged trout also was caught in the Old Trask on April 27.

The catch of tagged trout was much greater proportionately than of the
marked trout planted upstream, but the average size was also greater. At any
rate, the release of trout at the head of tidewater did not seem prejudicial to
their welfare; rather the trout found tidewater to be a friendly environment.

Only five fork lengths were obtained from tagged cutthroats recovered.
In all other cases, the method of measuring the length was not reported by the
angler. The average growth of five trout was 0.15 inches per month.

Steelhead Trout

On March 15 and 16, 1950, 10,000 marked steelhead fingerlings numbering
16.5-16.8 per pound were liberated into the Wilson. About 4,000 were loaded into
a planting boat and released from it for a distance of about two miles, when the
high water upset the boat, freeing the remaining fish. None was reported to have,
been taken by anglers.
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Fish Commission Tagging

At the Spring Creek Weir of the Fish Commission of Oregon, 57 cutthroats
and 55 steelhead fingerlings have been tagged since March 31, 1959. Cutthroats
were moving upstream from October 12, (1949) to March 31 (1949) and steelheads
from October 12, 1949 to January 27, 1950. Cutthroats were tagged downstream from
April 17 to June 9, 1950, and steelheads from May 2 (1949) to June 17, (1950).
Five cutthroats and two steelheads were retrapped. Cutthroats which proceeded up-
stream from November 9, 1949 to February 3, 1950 came downstream from March 20 to
May 15, 1950. The steelheads went upstream on November 14, 1949 and January 27,
1950 and returned downstream on April 17 and May 3, 1950.

A wild cutthroat tagged upstream on February 3, 1950 came downstream on
March 25 and was caught by an angler from the Wilson River a short distance below
Spring Creek on April 15.

Five hatchery trout of the March plant were trapped upstream from April
3 to July 13. One had gotten above the weir unreported and was tagged downstream
on August 18.

Another marked cutthroat was caught in a Fish Commission fyke-net in the
Little North Fork of the Wilson a fourth-mile above the mouth on May 10.

Nehalem River Tidewater Summer Boat Catch__-

During the summer of 1950, three moorages on Nehalem Bay and tidewater
of the river (Brighton, Wheeler and Nehalem) kept partial records of cutthroats
caught. The Wheeler record is too sketchy for use. The others are summarized in
Table 104. No estimate of total catch for the area is possible.

Table 104

Cutthroat boa + - qtch, Nehalem tidewater, 1950

Location	 Number	 Number of No. of	 No. fish Angler-	 No. fish
of fish	 anglers	 angler- per ang-	 day,	 per angler-

hours	 ler	 hours	 hour

Brighton	 27	 59	 291	 0.46	 4.9	 0.093

Nehalem	 79	 216	 736	 0.37	 3.4	 0.107 

Totals	 106	 275	 1027	 0.38	 3.7	 0.103

Ratio: Legal/sub-legal Cutthroats

During the 1950 trout season, anglers were asked how many sub-legal
trout they had hooked and released. Replies varied greatly and were dependent
upon the gear used and the temper of the individual angler. Some probably
exaggerated out of disgust at the small fish, usually silver salmon or steelhead
fingerlings, but not infrequently hatchery trout. Single eggs and small flies
took most of the undersized fish, with worms on small hooks following in order
of importance. The bait anglers undoubtedly killed goodly numbers of fish while
removing the hook. An effort was made to impress upon the angler the desira-
bility of cutting the leader when the fish was hooked deep, or better, of using
hooks not smaller than number 2 with bait. Fly anglers had little trouble with
deep hooking.
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On the Nestucca the ratio of legal to sub-legal fish was 1:6.3, with 3.9
sub-legals per angler. The highest ratio (1:10.3) occurred in September.

On the Wilson River the ratio averaged higher, (1:7.7) over the season,
with 2.3 small trout per angler. A high ratio of 1:60 in June is more of an in-
dication that legals were rare than that sub-legals were suffering unduly, for the
average number of undersized fish that month was 3.2. Greatest numbers of sub-
legals per angler (9.0) were taken in April but few anglers took such numbers.

Trout Stomach Analysis

During the opening month of the trout season, L5 stomachs from cutthroats
7.8-14.5 inches long were examined. Only 18 per cent contained fish remains, and
most of those recognizable were sculpins (mudcats). Reports from the Kilchis and
Miami Rivers indicate that a larger percentage of trout taken there had eaten salmon
fry. Both streams have much heavier chum runs than do the Wilson or Nestucca Rivers.

Lakes

Hebo Lake was checked on opening day . (June 1) and once later. A maxi-
mum of about 50 cutthroats was taken by noon of the opening day. Only two trout
under 10 inches in length and none over 13 inches were seen. Reports since the
opening indicate that few have been taken, though many were reported breaking
water. The average catch per angler-hour on June 1 was 0.49 trout, and per angler,
1.15 trout. Ten fish measured averaged 10.9 inches total length (range, 8.2-12.1).
Growth of three trout from 11.4 to 12.0 inches in total length had averaged 7.6
inches since liberation, as estimated from scale examination.

Coffenbury Lake near Warrenton received a liberation of 8,000 cutthroats
averaging ten per pound on May 15 and 18. Though the lake contains carp, bullheads
and yellow perch, the trout have reportedly done well and provided good angling
during 1950. Time was not available for checking. The lake, which is about a
mile long and 250 yards wide, is accessible to the public at both ends. Maximum
depth is reported to be 18 feet. Spawning tributaries are lacking, hence continued
stocking is necessary.

Lake Lytle at Manhattan and Smith Lake at Barview were stocked with
bluegills during September. The fish were brought from the Willamette Valley
by Fred Locke. It is felt that the bluegills will provide food for the bass
present and will also be taken by fishermen.

Management

The most important single factor in the management of the cutthroat
trout fishery is believed to be the gradual encroachment of civilization on
cutthroat habitats. Although wild trout are still providing the bulk of the
angling in most coast streams, too little attention is being paid to the environ-
mental factors affecting the reproduction of wild trout.

It has been shown at Sand Creek and by observations on the Alsea River
that cutthroats tend to spawn in the small tributaries. But it is smaller tribu-
taries which have been blocked and polluted to the greatest degree. Logging
operations bulldoze fills across small creeks or use their beds as cat roads. County
and State road crews install culverts impassable to trout, rural home owners and
municipalities raise impassable dams, sometimes taking all the flow at low stages
and thus making the lower stream uninhabitable.
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Unless trout angling is to become a rich man's game, and restricted to
privately managed waters, more must be done to protect waters needed by trout for
spawning.

While the prevention of damage to streams by logging operations is pri-
marily a law-enforcement matter, it would be desirable to promote legislation
making mandatory the submission for Game Commission approval of all plans for the
construction of logging roads, in order that the streams crossed may not be blocked
to migrating trout.

Similarly, county and state and federal road agencies should be appraised
of the need for special attention concerning culverts, many of which now are too
smooth and are installed at an angle too steep for easy upstream passage by fish.

Human requirements for water compete inexorably with the needs of fish.
Sometimes it is unavoidable that water levels below diversions for domestic use
should become too low to support fish life during part of the year. The only'
alternative is that water be obtained from larger streams at greater distances.
Nor is it altogether unreasonable for municipalities purposely to block spawning
runs of salmon in order to obviate the possibility of having decayed fish in the
water. Fish requirements must, of course, be secondary to essential human needs.

The artificial production of fish in hatcheries can, and often must be,
the angler's mainstay in many waters devoid of, or poor in, spawning areas. But
all sizes of trout produced in hatcheries are not equally able to satisfy the
angler's wishes. Liberations of large numbers of sub-legal trout into streams can
not be counted upon to give satisfactory returns to the creel. The angler is dis-
gusted when he must throw back a small trout.

Ideally, trout should be released as soon as they become legal. To that
end, weekly, or at least monthly, grading would be necessary, plus the availability
of pond space and liberating equipment. With several releases during the open
season, the concentration of trout available to the angler would be maintained, but
competition for food in the stream would be kept at a constant low level, thus
minimizing predation by hatchery trout on wild trout, steelheads and salmon of the
year (and possibly on each other, for if released in bunches, trout tend to school
for some time).

Cost of hatchery trout. There is something to be said for raising and
stocking smaller numbers of trout than the maximum hatchery capacity. During the
winter of 1948-1949, only 46,000 cutthroats were held at the Cedar Creek Hatchery.
A sample measured on April 16, 1949 was 23.3 per cent legal (7.7 per pound). During
the past winter, 156,000, or over three times as many cutthroats were held. A
sample of these trout measured on May 10, 1950 was only 3.8 per cent legal (9.1 per
pound). And while 37.0 per cent of the 1949 liberation are estimated to have been
returned to the angler during the 1949 season, only 11.7 per cent of the May, 1950
trout are estimated to have been taken. Total estimated numbers are about equal:
1135 in 1949 and 1072 in 1950. Total weight of the 1949 trout at liberation was
400 pounds and of the 1950 trout, 1000 pounds. In returns to the angler, calcu-
lated from percentage of trout estimated caught in relation to liberation weight,
the 1949 trout cost the angler $2.70 per pound (assuming a cost of $1.00 per
pound to raise), and the May, 1950 trout cost $8.55 per pound.
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Eight-inch Size Limit

The 8-inch limit may have begun to fulfill one of its purposes, that of
saving downstream migrating steelhead fingerlings. The winter steelhead bank
catch rate on the Nestucca River has increased from an average of 0.014 fish per
angler-hour in 1947-1948 to 0.032 in 1949-1950. Boat angler rates increased from
0.11 in 1947-1948 to 0.15 in 1949-1950.

The situation does not seem to be improved for the cutthroat trout. The
average rates of catch (Table 98) show no appreciable or steady increase during
the past three seasons. But the difference in escapement between a 6-inch and
8-inch limit is not as great for cutthroats as for steelheads.

Length of Trout Season

The effect of the increase in length of the trout season from 153 to 184
days above tide, and from 108 to 184 days in tidewater, on the total trout catch
is impossible to ascertain accurately, since the relative number of hours per day
consumed in checking bank anglers during the past two seasons in not known and the
difference is considerable. Actually, the number of trout checked per weekend day
in 1949 was 10.1 and on week-days 2.0, while in 1950 it was 21.4 trout per weekend
day and 4.3 per week-day.

It is unnecessary to state that the greater length of season made pos-
sible the taking of more trout. The estimated increase in catch above tidewater
on the Nestucca is about 20 per cent. In tidewater, the lengthened season has
increased the total take of trout by about 40 per cent of the reported 1949 total
catch at one moorage.

The bank catch rates averaged less in April and October than during mid-
summer, but the October period was greatly influenced by the release of legal
trout. The liberation was not particularly felt in tidewater, and there the report-
ed catch rate was greatest in April and October, with May coming in third but the
reported catch averaged about a third less per month in April, May and October than
from June to September. In October, most anglers are fishing for salmon.
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FISH LIBERATIONS

During 1950, the greatest volume of fish ever produced in Oregon was
distributed to the waters of the state. A total weight of 455,516 pounds of trout
and salmon was moved by the equipment of the liberation department and the various
hatcheries. Although the poundage figure exceeds that of 1949-by 152 per cent,
the number of fish stocked is less. A figure of 18,579,726 trout and salmon shows
a decrease from last year of 11 per cent, a reflection of improved planning and
adherence to a definite production policy. The stocking of millions of fry into
large streams at improper seasons makes good reading, but does not produce results.

The increase in weight of fish liberated is a result of the large number
of yearling fish produced. Approximately 2,482,000 were released which weighed
329,264 pounds, approximately 72 per cent of the total weight of fish transported.
The pounds and numbers of yearling fish transported from each hatchery are delin-
eated in Table 105.

A well-coordinated and economical program was necessary in order to
distribute the total of 225 tons of fish. The schedule for yearling fish libera-
tions established during the winter of 1949 was closely followed. Except for a
few brood fish and thinning plants, the bulk of the trout and salmon were released
between March and September. A change in plans for holding 1951 yearlings neces-
sitated the release of additional fish in October.

Equipment in use in 1950 has been the greatest in amount and variety
and was made up of five large two-ton tankers, a one-ton tanker, five new portable
liberation units, two airplanes, several boats, two pack strings and various other
items. Much assistance was received from district supervisors in their first year
of participation. All field agents and temporary summer personnel assisted in
stocking operations. The small portable units,constructed by Game Commission em-
ployees during the winter, were transferred from one hatchery to another as required.
Hatchery superintendents and their employees spent considerable time assisting in
liberation operations. Because of the large amount of equipment used, and the able
assistance received, it is felt that an effective job of stocking was done. The
number of individual plantings increased from 1,600 in 1949 to over 2,100 during
1950 and was accomplished in a shorter span of time.

Aid from sportsmen was obtained whenever possible, as an educational measure
and as a result of many requests.	 Juveniles also assisted in stocking trout,
largely in connection with the establishment of several "juvenile fishing projects".

Packing operations were curtailed during 1950 partly because of excessive
cost and partly because airplane stocking has been able to accomplish comparable
results. A small string operated for a period of a week in the Cultus Lake area
but snow conditions caused a slowdown to the extent that the activity became uneco-
nomical. A pack string was employed in the southwest region for a short time in
stocking headwater streams and some lakes of the Rogue system.

The stocking of fish by airplane developed into a full-scale operation
in 1950. The successful results obtained during 1948-49 as shown from field re-
ports decided for the utilization of the airplane for stocking the majority of
isolated lakes. A total of 290 lakes was stocked, including ten in the Wallowa
Mountains. Over four million trout weighing nearly five thousand pounds were
dropped from the two airplanes used.
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Table 106

Airplane stocking, 1950

•
Hatchery	 :

No.	 of	 •
Lakes Stocked	 : Numbers of Fish	 : Lbs. of Fish

Klamath 41 450,320 1,045
Wizard Falls 63 526,611 1,390
Hood River 32 202,740 6514
Fall River 144 2,745,522 1,496.3
Wallowa 10 175,000 169.5

290 4,100,193 4,754.8

Note: 27,000 trout weighing 200 pounds were
flown into the Minam River country from
the Wallowa Hatchery.

The flying in the Cascade Range was done under contract by the same
pilot as was previously employed. Reconnaissance and ground time were cut to a
minimum, and a compressed air apparatus was developed for fish cans thus increas-
ing the safety factor in addition to speeding up ground operations.

Lakes stocked ranged in size from two to 360 acres, although one of only
one and one-half acres in size in suitable terrain was successfully planted. The
pilot has developed great skill in flying the mountainous terrain. In only one
instance did an emergency situation arise wherein fish were lost. A downdraft
caused the pilot to dump one tank of four pounds of eastern brook trout.

The Game Commission air strip at the Fall River Hatchery has been a
valuable asset. In one day it was possible to stock twenty-nine lakes from the
field. Klamath Hatchery fish were flown from the Indian Agency strip, and a
strip at Sisters was loaned for our use by Mr. Hitchcock of that city for plant-
ing the trout from Wizard Falls. The Hood River Municipal Airport was used for
Hood River operations.

In addition to the advantages of air-stocking such as efficient use of
permanent employees, speed of operation, and planting fish at proper seasons, it
is encouraging to note that the cost has been steadily decreasing as is depicted
in Table 107.

Planned observations were conducted on numerous lakes. Commission em-
ployees were stationed at or on the lakes and watched the releases from the plane.
Post-planting checks were made and in all but one instance the stockings were com-
pletely successful. The loss in the one instance was negligible. The majority
of the observations were conducted on lakes which required relatively short hauls.
Test angling and creel reports indicate that plantings made in 1948-49 have been
successful in nearly all cases.

The use of boats in the distribution of fish of legal length in lakes
and streams was continued with success. In some lakes, the planting of fry and
fingerlings has been much improved upon by boat distribution. The McKenzie plant-
ing boat saw service in several coastal areas as well as on the McKenzie system.

142



In the Central Region a boat was used at Odell Lake and on the Deschutes River as
well as at East and Pauline Lakes.

Table 107

A comparison of results and costa of air-stocking for a
three-year period in lakes of the Cascade Range

1948	 1949
	 1950

Number of
lakes planted
Total number
of fish  

35  92

878,341

1,548.6 

290
•

: 4,100,193 

4,585.3   

237,726     

Total Poundage
Total costs
(includes planting
time reconnaissance
and ferrying   

656.75     

: $	 817.80 : $ 1,562.00 3,088.40           

:
•lantin: fli hts	 :$	 $ 1 070.00	 2,840.00

Average cost	 :	
539.6o

:
per lake	 : $	 15.42	 : $	 10.63	 10.14
Average cost	 :	 :	 :
per pound	 : $w	 0.82	 : $	 0.69	 :$	 0.62
Average planting	 :	 :	 :
costs with pack	 : $,	 0.95 per lb.: $	 1.03 per lb.:$	 1.03 per lb.*
animals	 :	 :

* 1949 figure used since no other was available.

In addition to the actual distribution of fish to waters of the state,
the liberation department transported fish from one hatchery to another and to
live box locations throughout the state. Assistance was given to the Oregon Fish
Commission in releasing salmon yearlings. Table 108 depicts transfer activity for
the year.

Courtesy plants
(Fish Commission)

Table	 108

Transfer of fish, 1950

Numbers Pounds Mileage

115,259 2,447 284

Hatchery transfers 128,304 1,718 1,224

Live Box transfers 837,493 2,823 1,732

Other transfers 12,510L 3,763 2,579

TOTALS 1,093,566 10,751 5,819

Total cost of actual :
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A summarization of all fish plantings by watersheds is given in Table 105'.
A map of the watersheds comprises Figure 9. Table 109 depicts distribution by
percentages within watersheds and Table 110 presents percentages of trout releases
during the period 1947-50. Table 111 shows the mileage logged from each hatchery into
the various watersheds. Yearling fish liberations are presented in Table 112.

Included in Table 108 are 509 white sturgeon transported from Bonneville
Dam to portions of the upper Willamette River. The fish were acquired through the
courtesy of the Corps of Engineers with much assistance given by its biologist, Mr.
Ivan Donaldson. Aid in tagging some of the sturgeon was given by the Oregon Fish
Commission. The transplantation is an experiment designed to establish a population
of sturgeon in the upper Willamette " River. As far as is known, the occurrence of the
fish in the upper Willamette has been an extreme rarity.

Returns to date of the tagged fish have indicated a heavy mortality and a
tendency to move downstream. A flow peculiarity at the Oregon City Falls deposited
weak and dead fish in.one area where they were recovered by employees of the Crown
Zellerbach Corporation during the summer of 1950. Reasons for the loss are not known.

Only future tag returns and reports of angler-caught sturgeon will determine
to what degree the fish have become established. Further transplantation is contem-
plated for 1951.

Much clerical time has been expended on cataloguing lakes and streams for
the purpose of concentrating information into one file. Since the inception of the
regional system, there has been a need for accurate files of lakes and streams with
the waters correctly located and named.
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TABLE 109

Percentage of trout releases within each watershed - 1950

Watershed Percentage of Total Fish 	 Percentage of Total Pounds
(18,579,726)	 (455,517)

1 4.08 1.69

2 18.71 30.20

3 6.91 2.40

4 1.77 1.52

5 30.62 26.19

6 1.56 .79

7 1.78 .24

8 2.74 3.77

9 .79 1.72

10 .22 .02

11 .53 .07

12 .60 .12

13 .52 .43

14 2.04 8.27

15 7.34 10.68

16 8.81 9.51

17 3.37 .89

18 7.61 1.49

TOTAL 100% 100%
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Table 112

Yearling fish liberations

1950

Hatchery Species Lot Number Number Pounds

Alsea Cutthroat 2 98,040 12,626
Steelhead 4 24,207 1,676
Rainbow (F.S.) 6 23,962 3,904

146,209 18,206

Bandon Cutthroat 3 108,976 13,735
Silverside 4 14,892 2,482

123,86g 1.6717

Butte Falls Rainbow (F.S.) 5 190,060 20,990
Silverside 8 25,100 1,180

215,160 22,170

Cedar Creek Cutthroat 5 131,434 14,967
Steelhead 7 49,729 2,896

181,163 17,863

Hood River Rainbow (F.S.) 1 74,455 6,290

Klamath Eastern Brook 1 84,797 15,960
Rainbow (F.S.) 7 209,746 1480

294,543 30300, 828

McKenzie Rainbow (F.S.) 2 37,017 9,072
Rainbow (S.S.) 3 68,929 7,445

105,946 16,517

Oak Springs Rainbow (F.S.) 1 316,089 79,193

Roaring River Rainbow (F.S.) 3 504,081 38, 849

Rock Creek Rainbow (F.S.) 2 152,161 31,104

Wallowa Rainbow (F.S.) 2 101,732 12,075
Eastern Brook 3 4,600 920

106,332 Trlgg.

Willamette Rainbow (F.S.) 2 116,028 7,962

Wizard Falls Rainbow (S.S.) 6 145,916 31,070

GRAND TOTAL 2,481,951 329,264
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FISH PROPAGATION

The number of all species of fish produced in Oregon State Game Commission
Hatcheries in 1950 is 18,159,230. The total weight of the fish released was 451,119
pounds.	 The fish required 2,347,413 pounds of food during the period Jan.-Nov.,1950.

The following brood stock was held.

Species Adults Eggs Produced

Fall-spawning rainbow 22,600 10,000,000
Spring-spawning rainbow 18,290 1,500,000
Cutthroat 141029 750,000

Total 54,919 12,250,000

Eastern brook brood stock of the Hackettstown strain are no longer being
reared in our hatcheries owing to excessive losses at spawning age. Coast cutthroat
brood trout are being held at the A7.sea and Bandon Hatcheries. The fall-spawning
rainbow brood trout are being held A Oak Springs, Roaring River, and Rock Creek.
Spring-spawning rainbow brood trout are being held at the McKenzie Hatchery.

Expansion is proceeding through the building of modern concrete ponds and
the enlargement and replacement of water supply pipe lines where needed. New con-
crete ponds are 100 1 long, 20 1 wide, and 6 1 deep with independent inlets and outlets.
Ten such ponds have been completed at Fall River, ten are nearing completion at Willa-
mette, two were completed at Wizard Falls during the early summer, and a large one
100 1 long, 50 ! wide, and 6+ deep was completed at Butte Falls Hatchery.

The program of taking silver salmon eggs at Butte Falls and Cedar Creek
Hatcheries is continuing this year, and silver salmon are being held over the winter
as yearlings at Butte Falls, Bandon, Alsea, and . Cedar Creek.

Spring chinook eggs were taken at Rock Creek and a few at Wallowa. It is
planned to hold them over the winter for release as yearlings. The chinook held over
from last year at Rock Creek are from ten to eleven inches long and are to be released
In the spring.

Four hundred and fifty thousand fall chinook eggs are being hatched at Rock
Creek again this year. The eggs were furnished to us by the U. S. Fish and Wildlife
Service from their hatchery at the White Salmon River in Washington. An exchange of
fall-spawning rainbow eggs for chinook eggs and for intermountain cutthroat eggs is
to be consummated.

in 
1950. The planting of 300,000 sockeye fry in Odell Lake is to be carried out as

Lake trout eggs purchased in 1949 were hatched at Klamath, and the fish are
doing well. They are to be planted in Odell Lake in the spring of 1951. Lake trout
were netted and spawned at Odell Lake for the first time in Oregon. There were 56,490
green eggs secured from fourteen females. The green eggs were taken to the Fall River
Hatchery for eying. They will be sent to Klamath for hatching and are to be reared
in covered ponds and released as yearlings in Odell Lake.
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WARM-WATER GAME FISH

Expansion of Oregon's warm-water game fish program was inaugurated in
February, 1950. A decline in the trout and salmon fishery coupled with an increase
in population which included many eastern, southern, and mid-western families, who
normally prefer sunfish, bullheads, etc., was largely responsible for the recent
emphasis placed upon warm-water game fish conservation. The present program incorpo-
rates management and field studies which are directed toward establishing and main-
taining the warm-water game fishery at a maximum level. Immediate results can be
anticipated through the chemical treatment and rehabilitation of lakes and reservoirs.
A long-range program is also being conducted to establish facts concerning life

histories and dynamics of pond fish culture which will be of considerable value in
expanding the program.

Area Studied

Since a large portion of Oregon's warm-water lies within the Willamette
Valley, the greater portion of the work has been confined to that area. Investigations
have been concerned with the river and connecting sloughs, oxbow lakes, farm ponds,
highway borrow pits, log ponds and reservoirs. Several lakes of the coast section
have also been examined.

Species of Fish Examined in the Investigation

Ten species of warm-water game fish have been found in the Willamette
Valley. The smalimouth bass which was previously reported to occur only in the
Snake River and a coastal lake has been recovered from the upper Willamette. In
addition to warm-water game fish, certain salmonoids have been studied when found in
mixed populations. Particular emphasis has been placed upon the securing of infor-
mation concerning the interrelationships of predaceous warm-water game fish to the
anadromous trout and salmon. Forage and rough fish have also been studied when found
in areas occupied by game species.

Ecological Findings 

Warm-water game fish within the Willamette Valley are found in water having
varied physical properties. Largemouth bass, for instance were present in connecting
waters with a temperature differential of ten degrees F. A series of farm ponds
having the same water supply offered an opportunity to study the adaptability of
several warm-water game fish and trout to similar pond conditions. In several ponds
bass and bluegill spawned successfully while in a similar adjacent pond rainbow trout
survived maximum summer temperatures. That trout survived in shallow ponds would
indicate other than optimum conditions for warm-water species. This phenomenon
occurred in the lowlands of Marion County indicating that low water temperatures at
higher elevations may seriously affect the growth of certain warm-water species, and
so become a factor in fishery management.

The periodic inundation of oxbow lakes by flood waters of the Willamette
River Causes severe changes in the environment of warm-water species. Although food
studies, were not made on such lakes, it is assumed that large quantities of fish food
organisms are lost. Flooding may also prove detrimental to the reproduction of certain
species. Results of test netting in oxbow lakes would not indicate that large numbers
of adult game fish are lost during times of high water since most areas were found to
be overpopulated. Certain desirable species may be reduced in number while, on the
other hand, obnoxious fish may be introduced. The introduction of trash fish seriously
curtails management practices.
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Distribution of Warm-water Game Fish

A large portion of the natural and artificial lakes within the Willamette
Valley are now supporting one or more species of warm-water game fish. In many instances
these fish were distributed through natural causes while in others they were purposely
or inadvertently introduced by man. Such haphazard distribution has resulted in
exceedingly complex populations which are often mixed with several undesirable species.
Although such waters have not been producing a maximum poundage of game fish, they
have offered sport to many thousands of people within the valley.

The Willamette River contains all of the warm-water species found in ponds
and lakes in the area and, in addition, supports the smallmouth bass in the upper
portion of its main stream. The smallmouth has apparently become established through
an introduction from the McKenzie hatchery approximately twenty-five years ago. It
is believed that the smallmouth bass will be confined to the upper Willamette River
through a preference for a pool and riffle habitat, a condition which is lacking in
the central and lower sections. The area now occupied by the smallmouth is also inha-
bited by resident rainbow and cutthroat trout and is used by down-stream migrant
steelhead and salmon. It is quite unlikely that a serious loss occurs to young anad-
romous fish through predation by the smallmouth because the bass occupies such a
small niche in the path of the seaward migrants. The squawfish which is an indigenous
predaceous species found throughout the Willamette in considerable numbers would
certainly play a larger role in destroying young trout and salmon.

The largemouth which is also found in the Willamette appears to be well
distributed throughout the main river as well as in a few tributaries in the central
and lower portion. Stomach contents of largemouth taken from the river and connecting
sloughs were examined for remains of small trout or salmon. In no instance were
largemouth found to be feeding on either trout or salmon, a finding in agreement with
investigators in other states. The reproduction of largemouth bass in sloughs of the
river was affected by fluctuating water levels. In one instance bass nests were found
to be three feet above the water level. In other sloughs, good hatches of fry were
observed and especially so in Lambert Slough where many bass fry were collected for
the purpose of stocking holding ponds.

The largemouth appears to be well established in oxbow lakes of the
Willamette Valley. Bass fry were collected in over 90 per cent of the lakes examined.
The presence of fry or fingerling bass was considered as an indication of the presence
of an adult population since adults were difficult to trap or net.

In making population studies, a New York trap net was found to be of consid-
erable value. During 1950 the net was used extensively in collecting data on warm,
water species and, in addition, was used to collect adult fish for stocking a pond in
Portland. Results of twenty net sets in eight lakes have been summarized and tabulated
to show population densities which are believed to be characteristic of valley and
coastal lakes and reservoirs.

Table 113

Results of twenty New York trap net sets in eight lakes

Total hours set 	  763 hours
Total number of all fish 	  4328
Total number game fish 	  3983
Average number of game fish per hour set 	 	 5 plus

(Table 113 continued)

152



(Table 113 continued)

Total catch by species

Species Number

Crappie* 	
Bluegill 	

7179—
562

Bullhead** 	 142

Perch 	 14
Largemouth bass 	 2

Warmouth bass 	 1

Cutthroat trout 	 3
Chinook salmon 	 	 4
Sucker 	 223

Carp	 	 .	 106

Squawfish 	 14

Columbia River chub 	 4
Sculpin 	 1

* Represents both black and white crappie. The white crappie is more
abundant and more widely distributed.

** The yellow and brown bullhead are included and predominance varies
with different lakes.

It will be seen in Table 113 that the crappie was more numerous than other
warm-water game fish. A stunted population•of the white crappie was found in one
area examined and some indication of overcrowding was found in other lakes. The
average, length of the white crappie was 7.8 inches as determined from several
hundred, samples collected by the use of a trap net. Samples were obtained from
three lakes supporting moderate fishing pressure and which would be classed as

representative of the valley.

The bluegill ranked second in abundance and had an average length of 6.2
inches., It was collected in all but one lake. The species was occasionally lacking
or represented by only a few specimens in certain net sets. Since the bluegill is
considered as forage for predaceous forms such as bass and crappie, they should be
present in greater numbers. In most lakes examined, such was not the case and it is
believed that an overbalanced condition exists which is inhibiting maximum production.

The yellow and brown bullhead constituted the third largest group collected
in the trap net sets. The bullhead is present in fair numbers in most lakes but there
existed an indication that they were contributing to an overcrowded condition in one
area.

The perch and warmouth bass were not taken in sufficient numbers to warrant
further investigation. The pumpkinseed sunfish was not taken in the trap nets, but
in small seines operated from shore.

Until more is learned regarding the growth and habits of warm-water game
fish in Oregon, it is impossible to make recommendations as to what constitutes an
ideal mixed population. Other states have obtained excellent results with a bluegill-
largemouth bass combination. Since the white crappie has already shown a tendency to
be overcrawed in certain lakes it would be well to refrain from planting this species
until more is learned of its habits.
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Warm-water Game Fish Utilization

The widespread distribution of waters supporting warm-water game fish made
an analysis of the catch and extent of fishing pressure difficult to determine.
Estimates were made of angler-use of certain waters by observing roads, trails, boat
landings and remains of campfires. Additional information was obtained by interviewing
anglers and recording their catch.

It was learned that many lakes and sloughs, which were available to the
public received moderately heavy fishing pressure in the spring and early summer.
Most of the pressure came from local anglers and from non-resident transient farm
labor which became more prevalent with the approach of harvest season. When one
considers the myriad of lakes, ponds and sloughs in the Willamette Valley which are
frequented by anglers seeking warm-water species, it is apparent that the total
number of anglers would approach or exceed estimates made for some of our important
trout lakes and streams. It was learned from angler-interviews that many areas once
opened to the public are now closed by private landowners and thus angling is restricted
to a comparatively few individuals. Continuation and expansion of closures will in
time seriously curtail angling in the Willamette Valley.

A creel census check on several lakes in the vicinity of Salem was made in
order to determine the success of angling. It was found that warm-water game fish
were taken at the rate of approximately one fish per hour or somewhat above that
recorded for most trout water but not a particularly good return for warm-water anglers.
The catch was predominately bluegill followed by bass, crappie, bullhead and pumpkin-
seed. Although the crappie exceeded all others in trap net returns, it was not taken
in any great numbers by the angler and possibly so because of the choice of angling
method. One of the most effective baits for crappie is a small minnow, only rarely
used by the Willamette Valley angler.

Management Practices 

It was realized that any development or expansion in the warm-water game
fish program would require a source of fingerling bass and bluegill. The advisability
of establishing a warm-water hatchery to supply such a need was questioned in view
of the prohibitive cost and the alternate possibility of obtaining fingerlings from
other sources. Past experience with the bluegill assures a constant supply of finger-
lings resulting from the placing of a few adults in suitable ponds. Since bass are
cannibalistic they would require more care and a constant source of food.

A pond containing an abundant supply of bluegills was found at an early
date, and further efforts to establish a rearing pond for the species were abandoned.
Permission was obtained from the Oregon State Highway Commission to use borrow pits
as rearing ponds. In addition, authorization was secured for the use of several farm
ponds and an impoundment controlled by the State Forestry Department. A plan to stock
these ponds with adult bass was discontinued after numerous attempts with seines and
traps failed to produce any mature bass. Several small bass of questionable maturity
were collected by angling and planted in an experimental pond. Although they were
approximately ten inches long when planted, they gave no indication of spawning and
were later removed.

As an alternative, it was believed that bass fry from sloughs and old channels
of the river would serve as nursery stock provided they could be found in sufficient
numbers and collected. Such a method of securing stock for holding ponds proved satis-
factory. Collections were begun on June 26 and continued through September 5. Young

1514



bass were gathered while schooled near the surface. A sturdy long-handled dip net
was found to be ideal for the purpose. Approximately 75,000 bass fry were thus
collected and transported to holding ponds or new fishing areas. Private ponds were
used in addition to state-owned water areas as holding ponds. An agreement was made
with private individuals whereby they would receive an original stock of bass in
return for allowing their ponds to be used as a rearing area. Approximately 18,000
fry were distributed to three ponds under this agreement. Periodic checks have been
made in order to determine growth and survival of bass in the ponds. Survival in
most instances appears to be satisfactory. To date, few bass from these ponds have been
planted. In general, fingerling bass are being held in reserve for the rehabilitation
of Fern Ridge and Cottage Grove Reservoirs. Several hundred fingerlings were stocked
in two Harney County ponds. A plant of bluegill fry was made in Smith Lake and Lake
Lytle of Tillamook County. A summary of bass collecting and planting records is
presented in Table 114.

Two projects now under way are designed as juvenile fishing areas. One of
these, Waverly Lake, was chemically treated and stocked with bass fry. All fingerling
bass over and above those required to stock the lake will be removed and used to plant
other areas. After the addition of bluegill has been made, it is planned to open the
lake to juvenile angling. A large mill pond near Silverton has also been stocked for
a similar purpose. Other highway borrow pits north of Eugene are being studied as
possible brood ponds and fishing areas. One small pond was treated with rotenone in
order to eradicate a mixed fish population including an abundance of gold fish.
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Recommendations 

The following recommendations are based on the results of preliminary
investigations and anticipated future expansion.

Recommendations for warm-water game fish study, 1951

Field Projects

1. Initiate an intensive study plan for
a selected lake to induce growth of
desirable game fish by control of
existing populations.

2. Determine validity of total population
estimates through tag returns and
complete chemical treatment.

3. Extend population and growth studies
to coastal waters.

4. Make study of all suitable existing
waters regarding ownership and
accessibility for future development
as public fishing areas.

5. Initiate a study in order to determine
several desirable combinations of
species in controlled ponds.

Management

1. Encourage use of existing fishery by
more anglers.

2. Obtain access by purchase or lease
to existing restricted fishing areas
near larger municipalities.

3. Construct rearing ponds on owned or
leased ground.

4. Establish additional warm-water game
fish areas near municipalities.

Construct one major warm-water public
fishing area.
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CONTRIBUTING FISHERY PERSONNEL

Goff, E. W.	 Fish Culture

Holloway, R. C.	 Stream and Lake Management

Rayner, H. J.	 Chief of Operations, Fishery Division

Borovicka, R. L. 	 Central Oregon

Campbell, H. J.	 Northeastern Oregon

Cochrun, Kenneth— South Central Oregon

Dimick, J. B.	 Lower Willamette

Jensen, C. C.	 McKenzie River Investigations

Koski, Reino	 Fish Liberations

Locke, F. E.	 Warm Water Game Fish

Mastin, H. E.	 Rogue River and Curry County Stream Investigations

Pitney, W. C.	 Umpqua River Investigations

Rivers, C. M.	 Rogue River and Curry County Stream Investigations

Sumner, Frank	 North Coast
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GAME COMMISSION HATCHERIES

HATCHERY
	

LOCATION	 SUPERINTENDENT

Alsea	 Philomath	 G. C. Webb

Bandon	 Bandon	 W. C. Baker

Butte Falls	 Butte Falls	 Everett Moore

Cedar Creek	 Hebo	 C. T. Roadarmel

Diamond Lake	 Diamond Lake	 Dick Evans

Fall River	 Bend	 Lloyd Wilson

Hood River	 Hood River	 Archie McRae

Klamath	 Klamath Agency	 L. W. Webb

McKenzie	 Leaburg	 W. H. Goff •

Oak Springs	 Maupin	 A. B. Smith

Roaring River	 Scio	 P. W. Southwick

Rock Creek	 Idleyld Park	 Henry Reed

Wallowa	 Enterprise	 Ralph Kay

Willamette	 Oakridge	 C. C. Green

Wizard Falls	 Camp Sherman	 K. E. Morton
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