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OBSERVATIONS ON THE MOVEMENTS AND
REPRODUCTION OF THE CASCADE FORM
OF CUTTHROAT TROUT

INTRODUCTION

This thesls presents the results of studies primarily
concerned with the life history of the cutthroat trout,

Salmo clarkii Richardson, which were conducted from Junse,

1956, through September, 1957, in Lookout Creek and its
tributaries which are located in an experimentally logged
area of the Willamette Natlonal Forest,

The increesed cutting of our virgin forest in the
high Cascade reglon of Oregon has created a need for bio-
logical knowledge concerning the cutthroat trout, which is
ore of the region's native game fishes, Proper management
of this fish must be based on a knowledge of its life his=-
tory and the factors limiting its populations, Such
information may make it possible to adjust logging proced-
ures to cause the least possible danger to populations of
cutthroat trout, ‘

The major objectives of the study were: (1) to deter-
mine the distribution of all species of fish in the Look-
out Creek and Blue River dralnages; (2) to learn more

about the 1ife cycle of cutthroat trout, particularly with

* regard to age, migration and reproduction; (3) to deter=-

mine trout movements between Lookout Creek and its trih-
utaries; (L) to determine by stock and recruitment studios

whethor the tributaries play a large role as brood streams
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for Lookout Creek; (5) to maintain observations on the in-

fluence of controlled logging on stream conditions.

This investigation was initiated in 1951 by ths
Oregon Cooperative Wildlife Research Unitl in conjunction
with the Willamette Research Center of the U.S, Forest
‘Service. In 1951 and 1952, Mr, Donald Wustenberg {11,

Pe 1 = 51) completed a preliminary survey of the influ-

ences of controlled logging on the cutthroat trout of o
Lookout Creek, Other investigations being carried on by :
the Forest Service include a study of the influence of i

logging on annual stream runoff,

lUnited States Fish and Wildlife Service, Oregon State
Game Commission, Wi1ldlife Management Institute, Agri-
cultural Rescarch Foundation, cooperating



DESCRIPTION OF LOOKOUT CREEK,
ITS TRIBUTARIES, AND THE SURROUNDING AREA

Lookout Creek and Surrounding Area

P i
The H, J. Andrews Experimental Forest, Figure 1, lies

on the west slope of the Cascade Mountain Range in Lane
County, Oregon, within the boundaries of the Willamette
National Forest, and comprises 14,000 acres of 300-year-

0ld Couglas=fir, Pseudotsuga menziesii (Menzies), timber

and 1,265 acres of experimentally logged land,

Lookout Cresk and its major tributaries, Mack Creek
and McRae Creek, Figure 2, have about 17.5 miles of stream
bed and drain the entire experimental forest. Locokout
Creek enters Blue River, a large tributary of the McKenzie
River. Angling was not permitted on Lookout Creek above
Tributary 0 from 1952 to 1959. Observations on trout dis-
tribution were also made in the South Pork McKenzie River,
which drains an area south of the experimental forest, as
well as in Deer Creek, a atream having a portion of 1its
source on the eastern slope of Carpenter Mountain. Car-
penter Mountain and Lookout Mountain border the eastern
edge of the experimental forest and have elevations over
5,000 feet. Lookout Creek elevations range from 1500 feet
at its ccnfluence with Blue Rivor to 3,000 feet in Upper

Lookout Creek.
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I'icure 1. Acrial Photo of H. J. Andrews Dxperimontal
Feraaty, Coartesy of Ue.3, I'crost Service
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The staggered-setting system of logging, Figure 1,

which involves removal of forest cover from scattered
blocks or "units" of timber, is employed on the H. J.
Andrews Experimental Forest, These units range in size
from 15 to 70 acres, with 38 acres being about average.
Slash is burned on each unit following logging. Blocks
of timber are sold to private operators by the U.S. Forest
Service, The method of logging and road building eare
specified in contracts drawn up in conformity with the
experimental logging plan. Under this system of logging,
damage to the streams may be kept at a minimun, The nu-
merical prefixes in the names of cutting units refer to
the block of timber sold to a certain operator under a
specific contract. For example, Unit 2A, Figure 2, sizni-
fies that this was the A unit of the seccnd block of
timber sold.

Dominant stream bottom types present in this area are
bouiders, rubble, and bedrock. According to U.S., Forest
Service records taksn at the Lookout Creek gauging station,
the water flous of that stream from June, 1956, to Septem-
ber, 1957, ranged from 2409 cublc feet per second to 7.5
cublc feel per second. Extreme high water occurred when a
snow pack was melted by warm winter rains, Water temper=-
atures from a U.S. Forest Service thermograph ranged from

33°F, to 64°F. during this same period.



Lookout Cresk Tributaries

Lookout Creek tributaries, Figure 2, were given des-
ignations of 0 through 9. South-slope McRae Creek tribu-
taries were given designations of 1 through 1l and were
distinguished by the prefix "M". All tributaries given
numerical designations throughout the text are reported as
being "small tributaries".” Portions of all of the study
streams were located in logged-off regions. Water flow
estimates were taken 1n all tributaries during the spring
spawning movement and again in July, after fry had emerged
from the gravel; estimates were obtained through the use
of Embody's forrmula (8, p. 252). On May 1L, Mack and
McRae Creeks were flowing 15 and 9 cublc feet per second,
respectively. During the same period, small tributary
flows measured in cubic feet per second were 0,5 in Trib-
utary 0, 1.5 in Tributary 2, and 1.7 in Tributary 8.
Summer minimum flows measured in cubic feet per second
were 0.1 in Tributary 0, 0.2 in Tributary 2, and 0,3 in
Tributary 8, Mack and McRae Creek summer flow estimates
were 2.l and 1.2 cubic feet per second, respectively,
Table 1.

Monthly mean temperatures for June, July, and August,
1956, in Tributary 2 were 57.5°., 61.1°F,, and 60.5°F,,
respectively. In contrast, temperatures on Tributary 8

were seven or elght Fahrenhelt dogrees lower during this



8
same period. The high of 69°F, was recorded for Tributary
2 on July 24, 1956, Mean temperatures, Table 1, in the
main stream for June, July, Auéust, and September were
48.3%F ., 57.7°F., 58.4°F., and 55.7°F., respectively.

The minimun temperaturs of 32°F., was recorded for the
small tributaries, while the lowest recorded temperature
for Lockout Creek was 33°F, For a more detalled descrip=-
tion of stream temperature and how it 1s influenced by

logging, the reader 1s referred to Wustenberg (11, p. 3L-
41).

METHODS AND MATERIALS

" Trapping

Inclined-screen traps, Figure lj, were used to capture
downstream migrating fish; each trap consisted of a live
box and inclined screen attached to a rectangular water
welr which blocked the entire stream, All of the down-
stream migrants were probably captured except durinz ex-
treme high water, Fish migrating upstream were taken in
"V - type" traps, Figure 5, Wings to gulde fish into the
traps were constructed by placing sections of l-inch-mesh
chicken wire agalinst a rock barrier built at angles down-
stream from the trap, thus blocking the entire stream,

The first trap frames were made of 2" x 4" lumber

and the bottoms were covered with 1" x 6" shiplap.
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' Table 1
General Information on Logging Activity, Water Flow, Water Temperature, Cutthroat Trout
Habitat and Insect Abundance, in 1956 and 1957, for Lookout Creek and Eight Tributaries

' . McRae Mack Lookout
Tributary _ T~0 Tw2 T-7 T-8 T-9 M-12 Creek Creek Creek

Date Logged 1951 1951 1952 1957 1954 1953 1953 1952 -

Maximum 1956

Temperature - 69°F, - 619F, - 70°F, - 56°F,  6L°F.

Mean Temp.56 57,508 1,8 3F
June 19 - 70 . - - - - - - 03 .
July: 1956 ’ - 61.1°F. - 5“—030}?0 - 60020}?0 o SuogoFo 5707°F0
Aug., 1956 - 60,5°F. - 52,1°F. - - - 53,8°F, 58,4°F.

Maximum Flow

1956-57, cfs. Lo 53 38 50 68 85 268 317 24,09

Minimum Flow

1956-57, cfs. (o % | 0.2 0.2 0.3 0.3 0.l 1.2 2.4 Te5

Stream Large Channel Heavy Large Ma jor - - - Log Slides,

Camage slide change silt- slide slide barriers eto.

Insect Mod- Mod~ Mod=- Mod-

Abundance erate erate erate erate Little Great Great Great Great

Approx. Yds. of

Stream Contalning

Fish 300 600 i 300 600 1500 - - -

0T
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TDownstream fry traps were covered with 1/8"-mesh hardware
cloth, while upstream traps were covered with 1/4"-mesh
wire. In periods of high water in the early part of the
study, it became evident that wooden=framed traps used 1in
the two large tributarlies of Lockout Creek were extremely
bouyant and susceptible to frequent washouts, Four newly-
designed traps, Figure 5, with frames of 1/2" galvanized
pipe and equipped with heavy hardware-cloth bottoms, were
used during the spring runoff period. When adequately
anchored, these traps were highly resistant to washouts,
The pipe-framed traps were also light and easy to install.
From November 1, 1956, until June 15, 1957, upstream
V-type traps were maintained at the confluences of three
of the tributaries with Lookout Creek, (lMack Creek and
Tributaries 2 and 8), to gain information concerning up-
stream adult movement., During the spring, additional
traps were placed at the confluences of McRae Creek and
Tributary 0, A trap located within 15 yards of the con=-
fluence of a tributary with Lookout Creek 1s referred to
. as a "confluence trap". Additional traps were maintained
at varying intervals above the confluence traps in Trib-
utaries 0, 2, and 8 to determine the distances trout moved
to reach Lookout Creek. During the summer and fall of
1956, and in the summer of 1957, downstream inclined-
screen traps wore maintalned at the confluences and at

varylng intervals above the confluences of Mack Creek,
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and Tributaries 2, 8, and M=12 to study downstream juven=-
ile movement., In 1957, additional traps were maintained
on Tributaries 0, 7, and 9. Downstream traps were located
above the confluences of the tributaries to gain infor-

mation concerning the origin of migrant Juveniles,

Marking and Sampling

Various combinations of fin marks were used to iden-
tify adult migrants which were moving into and fry which
were moving out of the small tributaries., Because of
their small size, fry less fhan two months ©ld were anes-
thetized with chloretone before marking. When the number
of possible fin marks was exhausted, sub-cutaneocus in-
jections of rubber latex (3, p. 95-96) were used to dis=-
tinguish fish from the various marking stations in
Lookout Creek.

In order to study the general movement of trout in
Lookout Creek, five seining stations (S-1, 2, 3, L4, and
5) were established approximately one=-half mile apart,
from Mack Creek to the lower edgs of Unit 3-B, Figure 2,
From 1955 through 1957, trout weré captured, marked, and
returned to the water at these seining stations. Infor-
mation on the movements of trout taken the previcus year
could thus be obtained during subsequent seining oper-
ations, From October, 1956, to June, 1957, marking was

intensified at and between seining locations S-3 and S=l.
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Mark and recapture areas between the seining locations are

referred to as seining sub-staticns., For convenience of

reporting, data from the sub-stations are lumped with the
results for the nearest seining staticn. Recoverles of
marked fish were made in August and September, 1957, with
the aid of cresol and electrofishing equipment. 1In ad-
dition to sampling, sightings of marked fish were made o

during underwater surveys,

ITAY G P e

The number of fry contained in Tributary O and the
lower part of Tributary 2 were counted by diverting the
stream and removing the dead or c¢ying fish. The upper
portion of Tributary 2, along witk Tributary €, had to be
treated with rotenone and the fish scooped out of the 5
water with a dip net. Tead or dying fish were placed in
buckets filled with water and taken back to the labora-
tory to be weighed, measured, and sexed. Fork length
measurements are used throughout this paper. Efficlencles
of the two methods of capture wero tested by marking a
nunber of fish in a section of stream and ccmparing the
percentage recoveries during the inventery, Table 12.

Skin diving with the ald of a rubber face mask, snor-
kel, and rubber sult was effective in determining the
specles and numbers of fish present in portions cf the
Blue River DPrainage, Figzure 6., In making underwater cen-
suses, the diver drifted downstream identifying end

counting the fish observed. Records of new specles, fin

v sk
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marks, numbers of fish seen, and other phenomena along the
way were tabulated by a second individual on the bank.
Dorsal, anal, and caudal fin marks were easily identified,
while pelvic and adipose marks were more difficult to see.
Species determination of adult fish was possible 1n most
cases, The person on the bank also aided in measuring the
stream length surveyed and the size of pools.

In Lookout Creek seining stations, population esti-
mates were made by the mark-reccvery method, by counting
stunned fish during cresol application and by underwater
counts. The cresol sample probably resulted in an under-
estimate of the population., At S-l, 73 fish were taken
by this method while only a week previously from 83 to 87
fish were counted by the underwater method, The mark-
recovery method may have resulted in an overestimate of
the actual population, since the previous year, a popu-
lation estimate of 155 fish was obtained at this same

station.

Age Analysis

Collections for age analysls were taken from Lookout
Creek, Mack Creek, and Tributary 8. Nearly all of the fish
present in the lower section of Mack Creek and Tributary 8
were collected with applications of rotenone and cresol,

In Lookout Creek electrofishing was employed and only a

sample of the trout was obtained. From this orizinal
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sample of LOO trout, 270 fish were selected on the basis

of size for age analysis, When possible, twenty trout
were selected from each three-centimeter length class to
insure that adequate numbers from each age group would be
present in the sample. Scale samples were taken from each
fish from the left side just below the dorsal fin. In the
scale analysis, it was found that regenerated scales wers
extremely abundant on some fish, and 51 samples had to be
re-collected from the preserved specimens., Even though
repeated sampling was tried, 19 fish had to be discarded
from the sample. Scales were read with a microprojector
which had magnifications of 112 and 22l diameters. The
hizh power was empioyed as a check when doubtful readings
were obtained under low magnification., Because of the
limited time available, accuracy of the age determinations
was not checked by tagging trout, Decreases in growth rate
due possibly to aging and environmental limitations caused
the annuli in some trout to form at increasingly closer
intervals near the margins of the scales., It i1s therefore
believed that some cutthroat may be a year older than is

indicated by scale readings.
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OBSERVATIONS ON THE LIFE HISTORY
OF THE CUTTHROAT TROUT

Distribution of Fish in the Blue River Drainage

Rainbow trout were apparently dominant in streams
with summer flows in excess of five cublc feet per sec-
ond., Cutthroat trout seemed to prefer the upper portions
of strcams where the flow was less than five cublc feet
per second. Dominant cutthrocat trout pecpulations were
also found in small tributaries (with summer flows between oo
one and five cubic feet per second) flowing into larger
streams dominated by rainbows. Although other regions
were not inspected, it may be that this general cutthroat-
rainbow relationship exists througzhout the Cascade Moun-
tains of central Oregon. The Oregon whitefish, coarse=-
scaled sucker, and chinook salmon were confined by a falls
to the lower portion of Blue River, ;i

The following speclies of fish were observed in the
Blue River drainage:

Salmo gairdnerii (Richardson). . .+ « « « . rainbow trout

Salmo clarkii (Richardson) « « ¢« « « « o cutthroat trout

Oncorhynchus tshawytscha (Walbaum) . . . e¢hinook salmon

Prosopium oregonium (Jordan and Snyder) .Oregon whitefish

Catostomus macrocheilus (Girard) . . coarse-scaled sucker

Rhinichthys cataractae (Girard) . . « « « longnosed dace

-
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Rhinichthys nubilus (Girard) « « « « « « black-sided dace

Cottus beldinegii (Eigenman and Eigenman). smooth bullhead

Cottus rhotheus (Rosa Smith). « « ¢« « « « torrent sculpin

Rainbow trout were dominant in lower Blue River,
while in the headwaters, cutthroat predominated. During
marking operations over 500 fish were handled in Lockout
Creek from the section extending from two miles to four
miles above its confluence with Blue River. Less than
2 per cent (10 fish) were rainbows. Wustenberg (11, p. 6)
found that 50 per cent (33 fish) of the trout caught in
the lower portion of Lookout Creek were rainbow trout.
This distribution of cutthroat and rainbow trout in re-
lation to stream size was also found to occur on the Upper
South Fork McKenzie River and on Deer Creek, which is a
tributary of the McKenzle River.

Lominant cutthroat populations were observed in a
small tributary flowing into the lower one-half mile of
the South Fork McKenzie River, and in Luckyboy Creek which
drains into lower Blue River. Both the South Fork Mc-
Kenzle River and Blue River contained dominant rainbow
populations, All tributaries studied (Tributaries 0, 2,
7, 8, 9, and M-12) contained relatively unmixed populations
of cutthroat trout. Only two ralnbows were found migrating
into Tributary 2 during the spring, while no rainbows were

found 1n this tributary during the summer fry inventory.
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Tributaries 0, 2, 7, 8, 9, and M=1l2 altogether contained
approximately L.5 miles of stream, but only l.3 miles of
this water was inhabited by cutthroat trout. Existence
of stream barriers was probably the main reason for the
absence of fish from most of this water,

As suggested by Greenberg (6, p. 269-299), some
species of stream fish appear to have a "peck" order and
to occupy specific niches within a pool. Most of the
cutthroat trout in the pools of Lookout Creek were con-
centrated in, or adjacent to, the surgse of water at the
head of each pool. Larger fish appeared to prefer and
defend territories just below the surface surge. Smaller
and less aggressive fish seemed to be pushed into possi-
bly less desirable places to either side of the main
surge and, to a lesser degree, to lower pcrtions of the
pcol. Still others took positions in dark areas under
overhanginz rocks, usually near the head of the pool;

- these fish were darker 1in color than the other trout,

Migrant salmonids from the McKenzie River and the
lower part of Blue River are usually blocked by a falls,
Figure 7, located two miles below the confluence of Look=-
out Creek with Blue River., Althouzh salmon are known to
utilize the lower part of Blue River, only on one occa-
sion have they been observed above this falls. In Sep-
tember, 1957, a gravid female chlnook salmon was collect=-

ed frcom tho Luckyboy Pool which 1s one-half mile above
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the falls.

This falls also marks the upper limit of the distri-
butions of the Oregon whitefish and the coarse-scaled
sucker in Blue River., Both the black-sided dece and long-
nosed dace have been taken from Lookout Creek as far up-
stream as a mile from its confluence with Blue River. The
torrent sculpin was found in Blue River but was not numer-
ous, The smooth bullhead was collected from Tributaries
1 and 2 and from Lookout Creek; this species 1is believed
to be present throughout Lookout Creek, but it is not
numerous.

Underwater survey observations indicated that portions
of Blue River and South Fork McKenzle River are heavily
populated with coarse-scaled suckers, On August 20, 1957,
60 coarse=~scaled suckers over ten inches in length were
counted in a single pool 150 feet long and 50 feet wide
at a point one-half mile below the Blue River Falls.

Other pools surveyed below the falls on Blue River con-
tained from one to ten coarse=-scaled suckers, from one to
eight whitefish, and nﬁmerous trout, , Over 100 coarse-
scaled suckers were observed in the lower mile of the
South Fork McKenzie. Fewer than 30 trout, ten inches long
or over, and five adult chinook salmon were also observed
in this same area., Fish-of-the-year and yearling salmon-

ids were extremely abundant,
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Analyses of stcomach contents of two coarse-scaled
suckers taken on May 7, 1957, and one in August revealed
only a few caddls fly larvae.

According to Carl and Clemens (1, p. 69=70), suckers
compete to some extent with game fish for food, and they
feed upon fish ezgs. Even thoush ycunz suckers are eaten
by game specles, these fish may be undesirable. Under-
water observations of large rough-fish concentrations and
the apparent scarcity of game fish in lower Blue River and
the South Fork McRenzie suzgest the possibility of compe-
tition between the rough and game fish specles. Coarse=-
scaled suckers will undoubtedly increase rapidly and
spread to all parts of the Blue River system when the pro-
posed U.S. Army Corps of Engineers dam 1s constructed

below the Blue River Falls,

Age and Size at Maturity of Cutthroat Trout

Cutthroat trout in the Lookout Creek area were
generally found to be short-lived, Figure 8., Since scale
samples were taken from all of the larger fish collected,
presumably scales from scme of the oldest fish were exam-
ined. Scale analysis indicated that 95.3 per cent of the
cutthroat trout collected were from three months to three
and cne=-fourth years old, Table 2. Four and three-tenths
per cent of tho fish were four years old, and only one

fish was flivo years old. This 1is not surprising, since

N n‘.l
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Fleener (5, p. 243) working with cutthroat trout from the

Logzan River, Utah, found that only a small percentage of

fish lived to be three years old.

Table 2

Mean Fork Length in Centimeters of 251
Cutthroat Trout of All Ags Groups Collected
From Lookout Creek and Mack Creek on September
16, 1957, and from Tributary 8 on August 2, 1957

T-8 Mack Creek Lookout Creek
Age No. in Mean No. in Mean No. in HMean
Group Sample Length Sample Length Sample Length
0 20 .05 16 5.57 19 5.19
I 35 7.20 2y 1 9.05 10 9.40
II 18 10.40 20 11.95 16 12+71
b 12,30 22 1L .15 28 15,60
Iv 13.60 15,05 6 19,60
v 0 0 0 0 1 23.90
Total EE Eg EE

The size of three-ycar-0ld cutthroat trout varied be=-

tween Lookout Cresk and its tributaries, Table 2.

Samples

of fish in their third year from Lookout Creek had a mean

fork length of 15.60 centimeters (6.1 inches).

The mean

fork length for similar samples from Mack Creek and Trib-

utary 8 were 144,15 centimeters (5.5 inches) and 12.30

centimeters (4.8 inches), respectively.

The length of
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the largest fish collected was 27.0 centimeters (10.6

inches). The legal limit of cutthroat trout is 15.2L cen-
timeters (6 inches). The lezal fork length obtained from
a conversion factor of .48 ceantimeters was 1lij.76 centi-
meters (5.8 inches). The presence of small cutthroat 1is
by no means an unusual situation in the icXenzie region.

During anzling trips and creel checks in the South Fori

Fot o1 5

McXenzle area, only a few cuttaroat trout in excess of

28,10 centimeters (11 inches) were observed,. o,
A sample of 94 trout taken frcm a side channel of |

Lookout Crsek just below S=2, contalned six gravid males 3

and four ripe females 1in the size group from 9.1 to 12.0

centimeters (3.58 to .72 inches). From Figure 8, it can H

be seen that trout in this size group would fall into age

N/ 3¢

group I or II, During the spawning movement on Tribu-

taries 2 and 8, 179 trout were checked for degree of sex-

PRV ]

ual development, The above size group contained only !
five gravid trout. All fish examined in excess of 13,0
centimeters were found to be mature., Because of the
snall number of mature fish taken in the size group from
9.1 to 12,0 centimeters, it can be surmised thet most of
the trout at Lookout Creek do not mature until the end
of the second year of life,
Scale formation in young fisk began mainly during
Juij in Tributary 0., Of 21 fish taken on July 23, 1957,
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all had formed some scales in the dorsal fin area. An-
nulus formation may occur between October and February.
No newly formed annull were evident in a sample taken on

September 16, 1957.

Adult Movement

Movement in Lookout Creek

According to Dimick and Merryfield (L4, p. 29-31),
two biolozical phases of cutthroat apparently exist in the
Willamette River system, The first, referred to as the
"migratory phase", lives in the main river during the
spring and summer and moves into the tributaries to spawn
during the late fall and winter. The seccnd type, re=-
ferred to as the fnon-migratory phase™, lives in the upper
stretches of the tributary streams,

Cutthroat in Lookout Creek are belleved to be of the
non-migratory phase. A mark and recapture program was
carried on at seining locations S-1, 2, 3, 4, and 5 lo=-
cated approximately one-half mile apart on Loockout Crecek,
Figure 2. #Mark and recapture sub-gstations were maintained
above and below each seining location; for convenlence of
reporting, returns from sub-statlcns and tributaries are
lumpéd in with the returns for the nearest seining station.
PDuring the study period, 1112 trout were fin clipped or

injected with rubber latex at the varicus stations, Table 3.
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Table 3

The Number of Cutthroat Trout
Marked at Lookout Creek From
June, 1955, to September, 1957

Total
S-1 S=2 S=3 S=L S-5 Marks

No., Marked While

Seining, 1955 75 112 0 39 0 226

No. Marked While
Seining, 1956 0 95 0 93 0 188

No. Marked at
Seining Sub=-
stations, 1956-57 0 31 83 214 70 398

No., Marked at

Traps, 1956=57 0 101 11b 85 300
Total Marks 75 339 197 346 155 1112
Table |

The Number of Mark Returns at Five
Seining Locatlons on Lookout Creek
From July, 1956, to September, 1957

S=-1 S-2 8S-3 S~ S-5 Totals

No., Fish Remalining 0 16 0 3L 0 50
In the Same Pool (32.2)%
No. Fish Moving 2 32 22 .20 24 100
Less Than 200 Yds. (6L.€)
No., Fish Moving 1 b ;| 0 2

More Than 200 Yds. {32)

Total No. of
Mark Returns 3 59 23 sl 26

#Per cont of total mark returns

’ ‘5“
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0f 155 mark recoveries made, Table lj, 32.2 per cent (50
trout) remained in the pool where they were first marked,
6.6 per cent (100 trout) moved less than 200 yards, and
only 3.2 per cent (5 trout) moved more than 200 yards.
0f 698 trout marked in S=3, lLi, and 5, none were taken in
a sample of L84 trout from the S-1 and 2 areas, indicating
probably no major downstream migration of cutthroat oc-
curred during the study period. The large percentage of
trout remaining in the pool where they were first marked,
32,2 per cent, suggests that cutthroat in the Lookout
Creek area may have a fairly restricted home range. This
seems reasonable since Miller (9, p. 687-691) found that
the average length of the home range of cutthroat trout
from Gorge Creek, Alberta, Canada, was approximately

20 yards.
Spawning Movement into Small Tributaries

Little 1s known concerning spawning movements of the
cutthroat trout, Although Dimick and Merryfield (L, p.
29-31) reported that the non-migratory phase of cutthroat
trout spawns in May, June, and July, no reference was made
to spawning movements into small tributaries., From late
September, 1956, to early June, 1957, a trapping program
was carried on to determine the extent and time of this
movement,

From November 1 to January 6, cutthroat trout made

v p"
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scattered visits into the tributaries. Forty adult trout,
Table 5, entered Tributaries 2, 8, and Mack Creek. Since
none of the migraat troat were observed to have ripe go=-
nads, it 1s not likely that trout movement during the fall
and early winter is related to reproduction, Maximum

movement occurred betwesen Tecember 16 and 30, Records

Table 5

Adult Migrant Cutthroat Trout Entering
Three Tributaries of Lockcut Creek During
November, December, 1956, and January, 1957

Mack

Late T=2 T=-8 Creek Total

Nov, 1-15 Q 5 0 5

Nov, 16"30 b 1 5

Dec. 1‘15 5 0 5

Dec. 16-31 10 12 0 22

Jan. 1-16 0 0 3 3
Totals 16 20 I 40

concerning the remaining tributaries were incomplete bé-
cause of trap washouts. Movement up to the traps csased
when water temperatures dropped to 38°F, on January 6,
1957.

During late March, April, May, and early Juns, a
spring spawning movement of cutthroat trout occurred in

the Lookout Creek tributaries, During this three and

LY
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one-=half month pericd, 351 cutthroat trout entered flve

tributaries of Lookout Creek, Table 6.

Table 6

Three per cent of

The Total Number of Adult Cutthroat
Trout Entering Five Tributarles of Lookoutbt
Cresk During the Spring of 1957

McRae Mack

Late T-1 T-2 T-8 Creek Creek Totals
Feb., 10-20 0 0 0 0 0 0
Feb, 21-28 0 0 0 0 0 0
Mar, 1-10 0 0 0 0 0 0
Mar., 11-20 0 0 0 0 0 0
Mar, 21-31 0 i 5 L 0 20
Apr.' 1-10 0 30 15 17 1 63
Apr. 11-20 0 16 15 26 8 65
Apr. 21-30 10 17 34 17 22 100
vlay 1-10 0 10 18 9 23 60
May 11-20 0 1 5 8 L
lay 21=-31 0 0 6 11 20
June 1-10 0 0 3 2 6
Totals 10 8 9 87 75 351

the migrants (10 fish) moved into Tributary 1, which was

flowing approximately 0.5 cubic feet per second.

one per cent of the migrants (179 fish) entered Tribu-

Fifty-

taries 2 and 8, which wers flowing approximately 1,0 and
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1.2 cubic feet per second, respectively., The remaining
forty-six per cent of the migrants (162 fish) entered lMack
and McRae Creeks, which were flowing approximately 14 and
10 cubic feet per second, respectively, Movement began
during the last week in March and ended on June 8., The
peak movement occurred during the last ten days in April,
Table 6.

It can be seen from Figure 9 that the amount of trout
movement was influenced by water temperature. No upstream
or downstream movement of trout was observed in January, R
1957, when water temperatures were below 38°F. Movement
did not begin again until temperaturss increased to 41°F,
in March, 1957.

The period of spawning was generally thought to co-
incide with the period of spawning movement, beginning in
the last week of March and ending the first woek of June,
Fry emergence was believed to occur mainly in June.

Information concerning the nunber of migrants that
actually spawned in the tributariles 1s scant. During the
migration, 1in April and May, 27 trout were taken in Trib-
utary 2 as they moved out of the stream, Eighteen of thess
fish were spent, indicating that some spawning had oc=-
curred within the tributary. Observations of spent fish
on this tributary the following year further substantiated
this belief,



o] 64
N LEGEND 2
TEMPERATURE ? o
o4/ \/ N\ UPSTREAM MOVEMENT " 58
SR— DOWNSTREAM MOVEMENT 4
o ? ' - 56
]
\ )
) ' :
) N ' ' -S54
v ‘|
o o L \
2 334 ¥ \ -
\
B ! y 50
o 30 A \
- 0 - 48
D
g 235 - 46
= \
20 4 “ =
\
ls | ‘ - 42
\
1 - 40
10 \
| - 38
\
S 4 ‘
O - 36
0
o T Y T T T % r— Pl 4 v A,‘ v Lt L) 34
JUNE JULY AUG. SEPT. oCT. NOV. DEC. JAN. FEB. MARCH APRIL MAY
FIGURE 9.

WATER TEMPERATURE AND MOVEMENT TRENDS ON TRIBUTARY 2 AND 8, 1956 AND 1957.

°F

WATER TEMPERATURE IN

. ‘A‘!



3k

Some cutthroat trout were observed to return to Trib-
utary 2 during two successive years. Trapping records
from this tributary during 1958 revealed that 12 per cent
of the trout (10 fish) marked the preceding year returned
to the same stream the next year., This figure 1s presum-
ably low because of fish taken in Tributary 2 by sampling
and because of trapping mortality that may have occurred
the previous year,

To measure the distance trout moved into the tribu- .
taries, traps were maintalned at intervals of 15 yards
(station 1), 25 yards (station 2), and 150 yards (station
3), above the confluence of Tributary 8. Traps were
placed 15 yards (station 1), and L5 yards (staticen 2),
above the confluence of Tributary 2.

From Table 7 it can be seen that 40 por cent (38
trout) of the fish entering Tributary 8 passed through
station 2 (25 yards), while only one fish reached station
3, located 150 yards above the confluence. Althouzh the
data concerning Tributaries 0 and 2 were incomplete be=-
cause of trapping difficulties, it was belleved that a
similar condition existed. From April 21 to June 30,
only 1l per cent (12 trout) of the run was recorded at a
point 45 yards above the confluence of Tributary 2, and
no trout were observed to go as far as the 140 yard trap

on Tributary 0. No migrants from lMcRae Creek were taken

, ..ﬂ
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in a trap located three-fourths of a mile above the con-
fluence of Tributary M-1l2, Even though trapping may have
influenced upstream movement, it appears likely that only
the lower porticns of the small tributaries are utilized

by migrant spawners.

Table 7

Pistances Gained in Linear Yards By
227 Migrating Adult Cutthroat Trout
On Tributaries 2 and 8

Tributary 2 Tributary 8

15 Yds. L5 Yds. 15 Yés., 25 Yds. 150 Yds,
Date (sta.l) (Sta.2) (Sta,1l) (8%a.2) (Bta.3)
Mar, 21=-31 11 no data 5 0 0
Apr. 1-10 30 no data 15 F 0
Apr. 11-20 16 no data 15 L 0
Apr, 21-30 17 0 3L 7 1
May 1-10 10 - 10 18 11 0
May 11-20 1l 1 3 L 0
May 21-31 0 : 3 S 0

From avallable published and unpublished information,
1t 1s evident that cutthroat trout movement 1s varisble.
Some trout were observed to move in and out of a tributary
in the same day, while a few spent at least part of the
sumer in the tributaries. Trout were also observed to

enter a tributary, move back down to the main stream, and
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to return to the same stream another day.

To determine the length of time spent in tributaries
by migrant spawners, trout were trapped as they moved in
and out of Tributary 2 during April and May. Of 1l} marked
trout captured during this period, 12 spent less than two
weeks in the stream, the other two fish spending more than
a month, One migrant in Tributary 2 and five migrants in
Tributary 8 were captured while sampling more than a month
after the spawning migration had ended,

Migrants were also observed to return to Lookout ‘
Creek and to re-enter the tributary a seccnd time. Nine- |
teen trout, or 22 per cent of the run, entered Tributary
2 for a second time; 32 fish, or 34 per cent of the run,
re-entered Tributary_B. Since it 1s believed that some
of these migrants passed back through the trapping area
due to slight injurles incurred in trapping or marking,
these figures may be hizgher than would be expected under
normal conditions of undisturbed migration.

Since no fish were ever observed entering the trib-
utaries during daylight hours, 1t seemed possible that
migration occurred mainly at night. To check this, traps
were inspected just before sunset and again at sunrise
on Tributarles 2 and 8, 1In a periocd of six days, 25
trout entered the two tributaries during the day and 18

trout entered during the night, Table 8. Cutthroat in
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this area apparently do not exhibit diurnal differences

in the amount of movement,

Table 8

Diurnal Fluctuaticns in Migration of Cutthroat Trout on
Tributary 2 and Tributary 8, From April 3 to HMay L4, 1957

Tributary 2 Tributary 8
Tate Tay catch Night catch TCay catch Night catch

Apr. 3 5 5 1 2
Apr. L 3 0 < 3
Apr. 8 3 0 0 0
Apr. 24 | i 0 5
Apr. 29 3 1 5 3
May L 1 i : 4 0
Totals 16 11 9 1

Cramer (2, p. 338) reported a 1,1:1 (males to fe-
males) sex ratio for 257 coastal cutthroat trout from the
Alsea River. In 1955, Hansen (7) reported a sex ratio
of 1.3:1 for 70 trout moving into a small tributary from
the Willamette River., In Lookout Creek, males dominated
the catch throughout the migration., A sex ratio of
Le7:1 was 6btained for 69 cutthroat trout moving into
four tributariey during the first three weeks of the mi-
gration, During the peak of the run in late March, the

arrival of additional females had decreased the ratio to

. c-‘!
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l.4:1. Ths sex ratio throughout the entirs run for 318
trout was l.3:1. A sampla of 154 fish taken in September,
1957, from Lookout Creek and Mack Creek resulted in a
l.2:1 sex ratio.

It would seem that male fish slightly dominated the
spawning run and possibly the cutthroat population of
Lockout Creek. The dominance of males 1in the run might
be expected becaunse they mature at an earlier age than
do the females., |

Puring the spring, as the spawning migration pro-
gressed, the size of migrant spawners decreased from a
mean of 17.2 centimeters in April to 15.1 centimeters in
May. No significant difference was observed between the

size of male or female fish during the run,

Juvenils Downstream Movement
Out of Small Tributaries

Little is known concerning the downstream movement
of resident or non-migratory Juvenile and adult cutthroat
trout in Oregon streams. At Lookout Creek, a small number
of fry moved out of the tributaries during June, July, and
August, soon after emergence from the gravel. Some of the
fish, however, spent the first summer and winter in trib-
utary streams, and moved out as yearlings (nine-month-old
trout between 6 and 9 centimetors in length ars considered

to be yearlings) during March, April, May and June. A few
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fish spent two or more winters in the tributaries before
moving into the mainstream in the spring. Although little
movement occurred during mid-winter, some cutthroat trout
drifted out of the tributaries during nearly all months
of the year,

Small numbers of cutthroat trout fry drifted out of
the small tributaries after emergence frcm the gravel,
From June through November in 1956, 51 fry, 7 yearlings, ;
and 6 adults moved out of Tributary 2 and Tributary 8,
Table 9. In 1957, traps were operated on three addi-
tional tributaries (Tributaries 0, 7, and 9) until the fry
inventcry in August and September. TCuring late June,

July, and early August, 70 fry, 5 yearlings, and 7 adults
moved out of these tributaries, Table 10. Although mi-
gration occurred throuzhout the summer and fall, most of
the summer downstream movement occurred in July of 1956
and 1957, Minimum water flows in the late summer and
early fall are believed to be the major cause of a decrease
in the movement as the summer progressed.

At Mack Creek, one of the large tributaries of Loockout
Creek, the number of downstream fry migrants captured was
comparable to the number of fry moving out of the small
tributaries. During the summer of 1957, 20 fry moved out
of Mack Creek compared to a run of 31 fry in Tributary 8
in 1956, Table 9.
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Table 9

Cownstream Movement of Fry and Adult Cutthroat Trout In
Two Tributaries of Lookout ngek From June 15 to Pecember,
19

T=-2 T-8
Pate Fry Yearling Adult Fry Yearling Adult Total

June 1 2 0 0 1 0 N
July 13 3 0 20 0 0 36
Aug., L 0 0 7 1 2 14
Sept. 0 0 0 3 0 1 L
Oct. 0 0 0 1 0 3

Nov. 2 0 0 0 0 0 e
Total 20 5 0 31 2 6 6l

In the summer of 1956, one trap was placed approxi-
mately 100 yards above the confluence trap on Tributary
2 to determine if fry moved from the headwaters of the
small tributaries to reach the main stream. In the sum-
mer of 1957, traps were installed approximately 100 yards
above the confluence traps in Tributaries 0, 2, and 8.
The 30 fish passing through these traps were marked and
returned to the stream. None of these trout were subse=-
quently taken in the confluence traps, indicating that
few fish from the upper portions of small tributaries
reach the main stream during the summer, In other words,

most of the trout moving out of the tributaries during

-IAU



Table 10

Downstream Movement of Fry, Yearling, and Adult Cutthroat Trout In Five
Tributaries of Lookout Creek From June 15 to September 16, 1957

T~0 T-2 T-7 -8 T-9
o 1] o o

2 1 5K 5 2 K 2 1

o 1™ in) g *]

> > H >N > > H

o o - o, - R L

% £ i I = 'z 5» vz &H o I I o

Date 4 L& d or 4 56 < ok d && Total

June 15-30 3 0 5 2 ! 0 2 N 1 1 21
July 1-15 N 0 3 0 10 0 6 1 2 0 26
July 16-31 3 0 S 0 0 L 0 4 0 18
Aug. 1-15 1 0 0 0 0 3 2 0 0 i ]
Aug. 16=31 0 0 0 0 0 2 2 0 0 6
Total 11 0 13 2 22 0 17 9 7 1 82
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this period were believed to come from the lower portion

of these small streams.,

Downstream movement of cutthroat fry was almost non-
existent in Tributaries 2 and 8 during November, December,
January, and February in 1956, Although trap washouts
hampered movement studies in the fall, only three cut-
throats were captured in confluence traps of the two
tributaries, Presumably because of low water temper=-
atures, no movement occurred in Tributaries 2 and 8 during
January and February.

In Mgrch, April, May, and early June, a spring move-
ment of yearling and adult trout occurred in Tributary 2,
and presumably in other small streams. Trout moving
through the trap into the lower 100-yard section of Trib-
utary 2 were consldered to have moved into Lookout Creek.
Since migrant spawners were unable to reach the area
above the trap because of a log barrier, trapped migrants
can be considered reslident fish moving out of the area
for the first time. In the spring of 1957, 2l yearling
and 12 adult cutthroat trout moved from Tributary 2 into
Lookout Creek, Table 11, It is interesting to note. that
only 11 adults moved out of the tributary during the
remalnder of the year, indicating that older fish preferred
to move downstream in the spring. A similar yearling mi-

gration was thought to occur on Tributary 8, but due to

'RL Y



L3
trap washouts, only two yearling cutthroat were taken,

To substantiate the {fact that a spring migraticn
occurs, and to better define its limits and magnitude, a
trapping study was carried on in a small tributary refer-
red to as Luckyboy Creek, draining into the north side of
Blue River approximately 300 yards downstream from the
01ld Scout Camp.

In 1958, from March 15 until June 15, 59 yearlings
and 12 adult cutthroat were trapped as they moved out

of this stream into Blue River, Table 11, Peak movement

Table 11

Spring Downstream Movements of Juvenile and Adult Cutthroat
and Rainbow Trout on Tributary 2 of Lookout Creck in 1956,
and Luckyboy Creek, Tributary to Blue River, in 1957

Tributary 2 Luckyboy Creek
Cutthroat Cutthroat Ralnbow
Date Yoarling Adult Yearling Adult Yearlingz Adult
Mar. 1=-15 1 1l - - - -
Mar, 15-31 2 e 10 5 : ; &
Apr., 1-15 L 3 b 1 1 2
Apr, 15-30 Iy 3 9 1 0 1
May 1-15 3 1l 20 5 L 2
May 15=-31 6 0 5 0 0 0
June 1-15 2 % 4 0 0 0

Totals 22 11 59 12 6 6
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occurred during May in Luckyboy Creek as it had in Trib-
utary 2 the preceding year.

Twelve rainbow trout were captured moving out of
Luckyboy Creek, indicating that this specles may also

contribute trout to Blue River.

Stock and Recrultment

Mature cutthroat trout stock in Lookout Creek trib-
utaries consisted of gravid spring migrants and resident
spawners. Observations of spawning and downstream catches
of spawned-out migrants indicate that at least some of the
migrants utilized these areas for spawning. Because of
the lack of quantitative information concerning spawning
use, the relative 1lmportance of these two stocks remains
obscure., in the Lookout Creek tributaries, the presence
of large numbers of gravid migrants in some of the trib-
utaries did not result in substantlal increases in the
numbers of fry produced., Fallure of gravid migrants to
spawn, poor reproductive conditions, or high mortallty of
embryos or fry may be possible reasons for this conditicn,

Information regarding stock was obtained during
spring upstream trapping activities, Recruitment esti-
mates were obtalned approximately one month after the
fry had emerged from the gravel. Two methods were used

to snumerate the number of fry contained in the
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lower 210-foot secticn of each tributary. Cn Tributarles

0 and 2, fry were counted after the water was diverted
from these small streams. In the upper portions of Trib-
utary 2 and Tributary 8, this was not feasible, and the
streams had to be sampled with the aid of rotenone. TIown-
stream trapas were placed at the confluence of each trib=-
utary to make certain that ncne of the fry in the produc-
tion areas went uncounted. The major sources of error in
juvenile counts occurred in the areas treated with rotenone
where fish were observed to lodge themselves under rocks
in attempting to evade the 1rritaticn of the toxiec chem-
ical. Some of these fish undoubtedly went uncounted. To
test this belief and to get at least an estimate of the
nunber of fry present, juveniles were marked before sam-
pling and a population estimate obtained by the mark and
recovery methecd. In Tributaries O and 2, where water was
diverted out of the stream, mark recoveries of 92.8 per
cent and 85.7 per cent were obtalned. Comparatively lower
percentage recoverles were made in the areas treated with
rotencne. Forty per cent of the originally marked fish
were recovered in Tributary 8, and a 33 per cent recovery
was obtalned in upper Tributary 2.

From Table 12, it can be seen that fry production in
Tributary O and in Tributary 2 was nearly the same (68 fry
were produced in Tributary 0, and 74 fry in Tributary 2).

However, 75 more gravid migrants were observed in
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Table 12

The Estimated Population of Fry from the Lower
210 Foot Sections of Three Tributarles of Lookout
Creek, The Sampling Method Used and Percentage
Recovery Are Included.,

Lower Upper
Tributary T=-0 T=2 T-8 T=2
Sampling
Method Diversion Diversion Rotenone Rotenone
No. Fry
Caught 63 6l 10 9
No. Fry Marks
Recovered 13 12 L 3
Per cent
Recovery 92.8% 85.7% L0.0% 33.3%
Estimated Fry
Population 68 7L 25 27
Avallable
Gravid Migrants 10 85 9l 0

Tributary 2 than in Tributary O. A similar comparison can
be made between Tributary 0 and Tributary 8. In Tributary
8, 25 fry were produced compared to 68 fry in Tributary O.
Ninety-four gravid migrants moved into Tributary 8, com=-
pared to only ten moving into Tributary O. In upper Trib-
utary 2, where migrant spawners were not present, 27 fry
were produced. These observations indicate that 1little or
no relationship ;xists between the size of the spawning
run and the corresponding number of juveniles produced.
Development of logging policy concerning small trib-

utaries must be based on a knowledge of the ecological

s b
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relationship tetween these tributaries and Lookout Cresk,
To understand this relationship, factors such as

water chemistry, flow, and temperature, slong with stock
and recruitment, must be considered., This investigation
deals mainly with stock and recruitment,

The role that small tributaries play as brood streams
for Lookout Creek will remain obscure until the factors
limiting trout numbers in the main stream are determined,
With the information available, it may be possible to
state that small tributaries are probably insignificant
as brood streams, The observations which follow are the
basis for this belief: (1) Stream surveys showed that only
1.3 miles of the L.,5 miles of small tributaries in the
drainage contained trout populations., (2) The lower 100=-
yard sections of Tributary O and Tributary 2 were observed
to dry up in the late summer, thus taking probably the most
important sections of these streams out of production,

(3) The numher of fish moving out of the small tridbutaries
was small compared to existing trout populations in Look-
out Creek, Only 262 trout of all ages were captured mov-
ing out of the tributarlies during all periods of trapning,
In comparison, 310 cutthroat were observed in a 300-yard
sectlion of Loolout Creek during underwater survey counts
in 1957. 1In 1952, Wustenberg (12, p. 8) estimated that
1000 trout were present in the S-1 seining location ap-
proximately 120 feet long and 30 feet wide, (L) The
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number of potential fry migrants contained in the small
tributaries was not great. One month after emergence from
the gravel, an estimated population of 194 fry was ob-

tained from four 210-foot sections of stream in Tributar-

ies 0, 2, and 8,

.J‘M-—-w
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SOME OBSERVATIONS ON THE INFLUENCES
OF LOGGING ON STREAM CONDITIONS

Siltation

Siltation, stream bed scouring, and changes in stream
channel wefe more evident on the logged tributaries than
on streams which were not logged. High silt concentrations
during maximum water flows were apparently caused by dirt
and mud slides resulting from loggzing operations, Slides
changed the channels in Tributaries 0 and 9 during the
winter of 1958, A sudden release of water, which had been
backed up by a slide in Unit 5-A, deposited large amounts
of silt in Tributary 9 and in Lookcut Creek. The same
storm brougsht a similar occurrence in Tributary 0, During
hish water in 1957, lower Tributary 2 would have changed
course had a log Jam not been removed., No major stream
changes of this nature were observed in virgin areas,

Determinations of suspendod particles (silt) were
made during the winter of 1956-57. Samples were analyzed
by the Gooch crucible method generally used by the U.S.
Geolozical Survey (10, p. 5). Sampling stations were
maintained just above the ccnfluences of Lookout Cresk,
Mack Creek, Tributary 2, Tributary 8, and on Blue River
above the confluence of Lookout Creek, Samples were col-
lected only during hizh water when silt concentrations

could be presumed to be at a maximum, During flooding on
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December 11, 1956, high silt concentrations of 187.0 parts

per million in Tributary 2 and 83.0 parts per million in

Tributary 8 were obtained, Table 13.

During two subse=-

quent high water periods, on February 1llj and 22, all silt

concentrations recorded at the five stations were less

than 44,5 parts per million.

On December 21, 1957, Look=-

out Creek had a silt concentration of 820.0 parts per

million, the highest recorded. Three large slides

Table 13

Suspended Particles of Silt in P.P.M. at
Five Stations on the Blue River and

Lookout Creck Drainazes

Blue River
above the

Lookout Lookout Creek Mack
Date Creek confluence T=2 T-8 Creek
Dec. 11
1956 S.h 18.0 187.0 83,0 10.0
Feb. 1L
1957 Lh.5 8.1 8.0 L.y o7
FPeb. 22
1957 21,0 8.8 37.0 26, 9.4
Febo 25
1957 2h.7 26,0 - - ”
Dec. 20
1957 820,.0 119.0 - - -

occurring at approximately the same time wers beslieved %o

be the major cause of such a high silt concentration. Dur-

ing this ssme storm, a concentration of only 119,0 parts

s




51
per million was observed on Blue River above its conflu-
ence with Lookout Creek., It 1is evident that dirt or mud
slides into streams due to road building or other logging

operations can be major sources of siltation in streams,

Influences of Logzing on Aguatic Life

Aquatic insect life in Lookout Creek appeared to
consist mainly of caddis larvae (Trichoptera), mayfly
naiads (Ephemeroptera), stonefly naiads (Plecoptera),
and midge larvae (Diptera).

From 1953 to 1956, an insect sampling program was
carried on in Loockout Creek and two of its tributaries
in an attempt to describe any trends in insect numbers
due to logging activity. The methods and general results
of this study are ccntained in a paper prepared for the
Fish and Game Department at Oregcn State College {(12).
Results of thils study suggested that generally insect
nunbers in Lockout Creek and 1ts tributaries were not
seriously influenced by the method of logging used,

Wustenberg (11, p. 30-31) found that insect numbers
in small tributaries were depleted 1mmediately following
logging, but that after two years the insect population
began to 1lncrease agaln, Observations following Wusten-
berg's study in 1956, reported on in the previously men-
tioned paper, suggest that in some instances an increase

in inscecct numbers may occur after logging. In Tributary




52

M=12, 3.1 ti==s3 nore insects were counted at a station

located in tZ=:e logged-off regilon than were observed on
this same $tT—~sam in virgin timber., Exposure of the stream
to the sun's =»ays and the resulting algal bloom may ac-
count for suc: n an increase,

The tyZ= of logging employed in the experimental
forest was c=.3able of completely annihilating trout from
the-logged F<->tions of small tributaries. However, it
was found t2:=.% 1f depleted areas were accessible to
either spaWwnl ng misrants froam the main stream, or to
fish from atc -¢ the logged rezlon, repopulation was likely
to occur. Al -sording to Wustenberg (11, p. 32-33), in
1951, all of the fish occupyingz the lozged mortions of
Tributaries Z_, 5, and 7 were driven out of the strecam or
destroyeds Cservations four years later on Tributary 2
showed that S >out from above the disirubed area and
spawning miz>asnts from Lookout Creck had repopulated all
sections of 3INe stream, Repopulation occurred only in
the lower 30 %o 40 yards of Tributaries 5 and 7. On Le=-
cember 21, 1538, a major slide resulted in a large silt
load in Tributary 9, and all of the fish were elther de-
stroyed or Criven out of the lower one-third mile section
of the stream, To date, fish have not repopulated this
arcae.

From Croass observations, there 1s no reason to be-

lieve that coutrolled lozglng seriously affected the
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trout populaticns of the main stream, Observations during
underwater surveys showed that an abundant trout population
existed in the logged=-off portion of Lookout Creek bordered
by Unit 2-E. In a 300-yard section of Lookout Creek in=-
mediately below and including S=l, 310 cutthroats were
counted, Similar population estimates were obtained on
other portions of Lookout Creek during thls investigation,
and earlier by Wustenberg (12, p. 8). However, no def=-
inite concluslons can be made concerning the influence of

logginz until production studies are undertaken.
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SUMMARY AND CONCLUSIONS

1. This investigation was initiated in 1956 by the
Oregon Cooperative Wildlife Research Unit to gain infor-
mation concerning the life history of the cutthroat trout
in the high Cascade region., The major objectives of the
study were: (a) to determine the distribution of &ll
species of fish in the Lookout Creek and Blus River
drainages; (b) to lsarn more about the age, migration,
and reproduction of cutthroat trout; (c) to determine
trout movements between Lookout Creek and its tributaries;
(d) to determine by stock and recruitment studies whether
small tributaries play a large role as brood streams for
Lookout Creek; and (e) to maintailn observations on the
“influence of controlled logging on stream conditions,
Water flows in the main stream ranged from 7.5 to 2400
cublic feet per second during winter storms. Summer
minimum flows in the small tributaries ranged from 0.1
to 0.4 cubic feet per second., Minimum flows in the two
large tributaries were 1,2 and 2.5 cublc feet per second,

2. Information concerning fish distribution was ob-
tained mainly through underwater surveys with the aid of
a snorkel, face mask, and a rubber suit, Cutthroat trout

were found to be prevalent in the tributaries and in the

headwaters, while rainbow trout were more abundant in the

lower portions of the streams studied, This general

e st eime
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distribution was observed on Lookout Creek, Blue River,
Deer Creek, and the South Fork McKenzie River, Summer
flows greater than five cublc feet per second may be
favorable for rainbow trout, smaller streams apparently
being more favorable for cutthroat trout, Chinook salmcn
and the Oregon whitefish were confined by a falls to the
lower pcrtion of Blue River. Lcokout Crsck contained no
rouch fish; however, large populatlions of coarse=scaled
suckers present below the Blue River Falls could spread
to all portions of the drainage when the water 1s backed
up into Lookout Creek by the proposed U.S. Army Corps of
Engineers dam,

3. Age determinations of 251 cutthroat trout were
obtained by the scale method. Only a few fish at Lookout
Creek live to be more than four years old, Adult fish
were usually not large enough to be legal for the sport
catch until their third year. All trout in excess of 13
centimeters in fork lenzth were mature, Most trout were
believed to mature during'their seccnd year, Scale for-
mation was thouzht to occur mainly in July; annuli were
apparently formed between October and February.

L., Mark recoverles indicated no general'downstream
movemnent of cutthroat trout in Leokout Creck from June,
1956, to September, 1957. A large recovery of fish which

had moved less than 200 yards suggests that some trout in
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this area have a restricted home range,

5. Two upstream movements of adult trout into the
éributaries of Lookout Creek were observed. The first
of thece oécurred in October, Ncvember, December, and
January and consisted of scattered visits tc the trib-
utaries. Since the fish were not reproductively rips,
no reascn for this movement could be suggested. The sec=-
ond movement, which was related to reosroduction, began
the last week in March and lasted until the first week in
June., During this period, 343 trout entecred five trib-
utaries. DPeak movement into the tribubtaries coccurred
within. the last ten days in April. Movement ceased
when wator temperatures dropped to 38°F. in January and
began again when temperatures increased to }1°F, in March.
The perliod of spawning was generally thcught to coincide
with the period of spawning movement., Little is kncwn
concerning the number of cutthroat trout that spawned in
the small tributaries; a few spawners were known to have
utllizzsd thcse small streams, Migrants used only the
lower poriicns of the small tributaries studled. Thers
was considerable variation in the amount of time spent by
trout in the small tributaries. Most of the fish may
have spent less than two weeks in these streams, while a
few remainod for at least part of the summer. No diurnal
fluctuations in the amount of movement were apparent,

Scme cutturoat (12.0 per cent of the first year's run)

S
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were observed to return to the same tributary on two
successive years. Male cutthrcat dominated upstream move=
ments throughout the run. Among mature fish, a predom-
inance of males was thought possibly to occur in Lookout
Creek. As the run progressed, the size of migrants de=-
creased,

6. At Lookout Creek, a small number of fry drifted
out of the tributaries during June, July, and August. In
1956, 51 fry moved out of two tributarles from June to
November, In 1957, 70 fry moved out of four tributaries,
from June until August. Peak movement occurred soon
after emergence from the gravel in both years., Juvecniles
drifting out of the tributaries during the summer were
believed to come from the lower portions of these small
streams, Many of the fish spent their first summer and
winter in the tributary streams, and moved out as year=-
lings during March, April, May, and June., Eighty-one
yearlingzs and 17 adults moved out of two tributaries dur-
ing this period. Peak Movement occurred in May. A few
fish spent two or more winters in the tributaries before
moving into the main stream in the spring. Little move-
ment was found to occur during mid-winter,

7. No relationship was found to exlst between the
number of gravid migrants in a given stream and its cor-
responding fry production, Stock and recruitment studies

indicated that small tributaries may be 1nsignificsnt as

. |"
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brood streams for Lookout Cresk. However, no definite
conclusions can be made until more 1is learned concerning
the factors limiting trout numbers in Lookout Cresek,

8. A si1lt sampling program was initiated to measure
some of the gross effects of siltation on stream con-
ditions., PFrom the data, it 1s evident that dirt slides
-in the streams dué to road building or other logging
operations can be a major source of siltation. Cutthroat
trout which disappeared from the small tributaries during
logzing were ‘azain evident in one stream and portions of
two others., Althouzh conclusive results could not be
obtained concerning the maln stream, no apparent gross
damage resulted to trout or agquatic inssct 1life fol=-

lowing controlled logging in the experimental forest,

T
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