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Research on Anadromous Fish in
Coastal Watersheis. of Oregon

INTRODUCTION

Coastal Rivers Investigation has been responsible for managing and
enhancing the anadromous fish resources in coastal drainages of Oregon

since 1947. The work is primarily confined to salmon, shad, and striped

bass populations.

Program headquarters is located in Charleston near Coos Bay. Field

offices are located in Tillamoo1, Newport, Port Orford (Elk River Salmon
Hatchery), and Brookings. The Investigation is staffed with eight biologists,

one researcher, a technician, and a secretary. A senior staff biologist is

assigned to each of four geographical regions. He coordinates investigation
of specific resource management activities and provides recommendations on
environmental protection measures to program headquarters, other divisions
or sections of the Fish Commission, state or federal agencies, and private
companies. In addition, staff members primarily responsible for applied
research projects are located at Charleston and Port Orford.

Data on salmon and the commercial shad and striped bass populations
were formerly presented in separate annual reports under contractual
agreements with the National Marine Fisheries Service. In FY 1974, projects
on anadromous fish were combined into a single contract agreement and
partially financed with federal funds under provisions of the Anadromous

Fish Act (PL. 89-304). The operating budget for FY 1974 was $232,100 and
the original federal share was $108,150. In October 1973, the project cost
was amended to $116,050 for the federal share and an equal amount for the
state share. The state matching share consisted of State General and Daily
Ocean Salmon Angler License (DOSAL) funds.

A general resum(of work accomplished by Coastal Rivers Investigation
includes: conducting spawning fish surveys; experimental rearing of
salmon in reservoirs, lakes, and estuaries; evaluating private salmon
hatchery applications and monitoring permits; transplanting adult salmon;
handling environmental protection problems; and miscellaneous short-term
investigations on anadromous fish resources. Federal cooperation has
extanded the work to include detailed studies of fall chinook salmon in
south coastal rivers, effects of chemically treating the Tenmile Lake system
on the indigenous coho salmon population, monitoring experimental releases
of salmon into Floras Lake, and investigating methods to improve the sport
catch of coho salmon.

Reports Prepared

A numbered series of mimeographed 'Information Reports" is used to
present important results of our research. In FY 1974, nine Information
Reports and two other processed reports were prepared and submitted to
Management and Research Division Headquarters (Table 1) for distribution
to interested personnel and agencies.
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Table 1. Reports Submitted by Coastal Rivers Investigations'
Staff, FY 1974

Bender. R. E. 1973. An estimate of hatchery-reared and wild fall chinook
salmon in the Elk River sport fishery, 1972. Fish Comm. Oreg.,
Coastal Rivers Invest. Info. Rept. 73-8. Mimeo. 17 p.

Berry, R. L. 1973. Rearing coho salmon in M. H. McGuire Reservoir,
Nestucca River, Oregon. Fish Comm. Oreg., Coastal Rivers Invest.
Info. Rept. 734. Mimeo. 8 p.

Cummings, T. B. and R. L. Berry. 1974. Some observations on fish distri-
bution in Tillamook Bay, Oregon, with notes on shellfish, temperature,
and physical characteristics. Fish Comm. Oreg., Coastal Rivers
Invest. Info. Rept. 74-1. Mimeo. 29 p.

Hostick, G. A. and A. M. McGie. 1974. Growth and survival of juvenile
coho salmon introduced into Floras Lake, Oregon. Fish Comm. Oreg.,
Coastal Rivers Invest. Info. Rept. 73-9. Mimeo. 26 p.

McGie, A. M. 1973. Salmon research on coastal streams and reservoirs.
Fish Comm. Oreg., Coastal Rivers Invest. Annual Rept. July 1, 1972
to June 30, 1973 and Completion Rept. June 1, 1970 to June 30, 1973.
Mimeo. 31 p.

Mullarkey, W. G. 1974. Sport harvest of fall chinook salmon in the
hetco River, October and November 1972. Fish Comm. Oreg.., Coastal
Rivers Invest. Info. Rept. 73-7 (submitted for processing).

Mullen, R. E. 1973a. Ecology of shad and striped bass in coastal rivers
and estuaries. Fish Comm. Oreg., Coastal Rivers Invest. Annual Rept.
July 1, 1972 to June 30, 1973 and Completion Rept. July 1, 1970 to
June 30, 1973. Mimeo. 12 p.

1973b. Temoerature and salinity observations in the
Umpqua River estuary, July-October 1972. Fish Comm. Oreg., Coastal
Rivers Invest. Info. Rept. 73-5. Mimeo. 34 p.

1974. A summary of American shad (Alosa sapidissima)
tagging studies on the coastal streams of Oregon, 1946-70. Fish
Comm. Oreg., Coastal Rivers Invest. Info. Rept. 74-3. Mimeo. 43 p.

Reimers, P. B. and P. J. Franklin. 1974. Data forms and code sheets used
on the fall chinook ecology project. Fish Comm. Oreg., Coastal
Rivers Invest. Info. Rept. 74-2. Mimeo. 17 p.

Skeesi.k, D. 1973. Summary of hydrographic observations and water use
on Salmon River near Otis Junction, Oregon. Fish Comm. Oreg., Coastal
Rivers Invest. Info. Rept. 73-6. Mimeo. 17 p.
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1973 SPAWNING FISH SURVEYS

Each year we survey standard index streams to derive indices on the
escapement of mature salmon into coastal drainages. The surveys provide
an important measure of the status of coastal stocks of salmon following
intensive sport and commercial harvests. The combined survey distances
are 27.5 miles for fall chinook, 5.3 miles for chum, uid 39.0 miles for
coho.

Surveys started on November 5, 1973, and continued through January 4,
1974. The staff completed 144 surveys totaling 141.5 miles in 1973-74.

Trends of Abundance

The surveys for fall chinook were hampered by record rainfall in
November during the peak spawning time. Despite the necessity of counting
fall chinook during high stream flows, the index was 46 fish per mile or
10 fish per mile above the 21-year average (Table 2). The coho salmon
index was 16 fish per mile which was about one-half the long-term average
compiled during the past 23 years. The peak count of chum salmon in three
drainages was 476 fish per mile or 187 fish per mile above the 25-year
average (1948-72). The auxiliary count of chums in Tillamook Bay tributaries
was 707 fish per mile. The auxiliary count was the largest recorded since
the surveys were established in 1960.

Table 2. Comparison Between 1973 Fish pr Mile Counts of Spawning
Salmon and the Averages of the Annual Counts /

Fish Species
Fall Chinook Coho Chum

1973 average fish per mile 46(4) 16(1) 476 707 2/

Long-term average 36(7) 31(3) 289 313

Range 14(2)-58(8) ll(l)-7l(5) 13-1,251 81-560

Departure of 1973 from +10 -15 +187 +394
the average

1/ Precocial males, in parentheses, are included in the averages.

2/ Auxiliary count confined to Tiliconook Bay tributaries.

Four-year-old fish from the 1969 brood dominated the chum salmon run
into Tillamook Bay in 1973. The percentage age composition was 28.4% age
3, 65.9% age 4, and 5.7% age 5.
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PRIVATE SALMON HATCHERIES

The 1971 Oregon Legislature enacted a law (ORS 508.700 to 508.745)
authorizing private chum salmon hatcheries. In 1973, the legislature amended
the law to authorize private chinook, coho, and chum salmon hatcheries
providing not more than four permits could be issued during the 1973-75
biennium to construct and operate either chinook or coho salmon hatcheries.
The Fish Commission issued two permits for chum salmon hatcheries in FY
1974, bringing the total number to six since the first hatchery was authorized
in December 1971. One permit for a private coho hatchery and one permit for
chinook salmon were issued to Oregon Aqua Foods on Yaquina River in FY 1974.
Private chum salmon hatcheries are located on tributaries of Tillamook Bay,
Sand Lake, Yaquina Bay, and the Siuslaw River.

The private chum salmon hatcheries are adapted from the prototype
"streamside incubator" operated by Oregon State University at their experi-
mental facility on Whiskey Creek, Netarts Bay. Surplus chum salmon eggs
from Whiskey Creek are sold to private hatcheries under a prescribed priority
system. In FY 1974, Keta Corporation (Sand Lake) purchased 247,500 chum
salmon eggs from Whiskey Creek and 85,000 chum eggs from the native run in
Jewell Creek, Sand Lake. Oregon State University also placed 10,000 chum
eggs from Whiskey Creek into each of three other private hatchery facilities
for experimental purposes. Keta Corporation released 315,875 chum fry into
Jewell Creek after an incubation loss of 5%.

To augment the supply of eggs, the Fish Commission signed cooperative
agreements with Oregon Aqua Foods (Yaquina River) and Siuslaw Fisheries
(Siuslaw River) to rear about 250,000 chum salmon eggs at each station.
The eggs were obtained from the Quilcene National Fish Hatchery in Washington
State.

JUVENILE CHUM SALMON - SAND LAKE

We seined for juvenile chum salmon at selected locations in the Sand
Lake estuary from April 3 to May 31, 1974, to determine their length of
residence. Juvenile chum were found in the estuary through May 2, but none
were seined on May 17 or thereafter. Our sampling data indicated individual
chum resided and grew in the estuary before entering the ocean; however,
the length of residence appeared short. Soon after entering the estuary,
juvenile chum preferred the shore line where emergent vegetation was flooded
by tides.

Juvenile chum salmon had average fork lengths of 39 mm (range: 37 mm
to 41 mm) on March 8 and 53 mm (range: 40 mm to 63 mm) on May 2, 1974, in
Sand Lake. A few recently emerged chum fry were captured on May 2 mixed
with emergent coho salmon fry. Coho fry first appeared in lower Sand Creek
on April 18 after chum salmon started emerging from the gravel.

COASTAL RESERVOIRS

Experimental groups of spring chinook salmon were released into
reservoirs located in the headwaters of the Trask and Nestucca rivers.
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The reservoirs store municipal water for the cities of Hilisboro and
McMinnville, respectively. J. W. Barney Reservoir on Trasic River has
205 surface acres at full pool, and McGuire Reservoir on the Nestucca
River has 130 acres when full. The maximum depths are about 60' at
full elevations.

Barney Reservoir was stocked with 53,000 spring chinook fingerlings
and McGuire Reservoir received 39,900 in March 1973. After the fish were
stocked, we collected routine liinnological and biological data from the
reservoirs. Most of the work was confined to sampling McGuire Reservoir.

McGuire Reservoir Nestucca River

Juvenile chinook grew from a mean fork length of 49 mm when stocked
to 148 mm (11.1 fish per ib) as smolts. A downstream-migrant trap was
operated below the reservoir between July 10 and November 2, 1973, as the
water was slowly evacuated. However, nearly all spring chinook emigrated
in October when the reservoir approached the minimum pool depth. The
trap captured 18,349 chinook smolts representing 46% of the juveniles
stocked after rearing approximately 7 months in the reservoir.

McGuire Reservoir was restocked with 156,000 juvenile spring chinook
in February 1974 at an average size of 344 fish per lb.

Barney Reservoir, Trask River

We were unable to trap emigrant spring chinook below Barney Reservoir
due to limited manpower. However, biological and limnological samples
collected during the summer months indicated growth of spring chinook was
comparable to those reared in McGuire Reservoir. No limiting factors were
found during limnological surveys of the reservoir.

Barney Reservoir was restocked with 248,000 spring chinook fingerlings
at 355 fish per lb in February 1974.

COASTAL LAKES

Tenmjle Lake

In September 1968, the Fish and Game commissions attempted to eradicate
large populations of stunted brown bullheads, yellow perch, and bluegill
sunfish in the Tenmile Lake system. Native coho salmon were salvaged and
restocked in Tenmjle lakes after the system was treated with rotenone.
The reclamation project was only partially successful since a few bluegills
and brown bullheads survived.

In FY 1974 we continued to monitor changes in the warm-water fish
populations and coho salmon populations.
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Coho Spawning Population. We estimated 8,000 jacks (1971 brood) and
13,000 adults (1970 brood) returned to Tenmile lakes in 1973-74. The

population estimates were based upon peak 9'flsh per mile" index counts of
37 jacks and 110 adults in 17.1 miles of tributaries.

The total return from the 1970-brood year was only 16,500 coho,
despite originating from the highest index trap catch of juveniles on
record in 1971. The 1970-brood year apparently suffered abnormally high
mortality after emigrating from Teninile Lake.

The sex ratio of adult coho salmon was 62% females and 38% males
based on a sample of 387 spawned-out fish. The average size of adults

was 70 cm and of jacks was 40 cm fork length.

Trap Catch in South Tenmile Lake. A floating Oneida Lake trap was
fished in Templeton Arm, South Tenmile Lake to sample yearly changes in
fish populations. The trap was fished at standard intervals from July
through December 1973. From April to mid-June 1974, the trap was set in
the lake outlet to sample emigrant coho.

Adult bluegill sunfish and brown bullheads were the most abundant
fish caught in the trap (Table 3). Sticklebacks disappeared in the catch
after reaching a peak in 1971. Thirty residual coho from the 1971 brood
were captured in the trap, and they were often observed in the sport catch
(OWC, pers. comm.). Apparently a significant number of 1971-brood juveniles
remained in the lake system after June 1973. According to Oregon Wildlife
Commission biologists, residual 1971-brood coho were also prevalent in
Siltcoos Lake.

The daily catch in the trap between July and December, expressed as
the number of fish captured per net day, was used to compare annual
variations in fish populations. The 1972-brood coho index was 0.9 fish per
net day (Table 4), which was the lowest recorded since inception of the
trend in 1969 (1968-brood year). In previous years, the index ranged from
1.1 (1969-broodyear) to 21.7 (1970-brood year) juvenile coho per net day.
Compared to 1972, there was a decrease in the index catch of all species
except adult bluegill and juvenile largemouth bass. The largemouth bass
were stocked in 1971 to help control the resurgent bluegill population
and increase the sport angling opportunity. The bass first spawned in the
spring of 1973 and the progeny entered the trap catch during the 1973 index
period. Adult largemouth bass were rarely captured in fixed sampling gear.

Food Habits - Largemouth Bass. We obtained 50 largemouth bass stomachs
to ascertain possible predation on juvenile salmon. Thirty-five (70%) of
the bass contained food. No salmon or trout were found in the stomachs,
but other fish species were important food items. Bluegill sunfish and
cottids appeared in 42% of the largemouth bass stomachs and composed 29%
of the total number of items consumed. However, tadpoles were the most
important single food item, constituting 33% of the food content in 46%
of the stomachs.
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Teninile Lake
Templeton Arm Outlet

7/10/73 to 1/4/74 4/15 to 6/7/74

1,968.9 736.7

18

30 0

94 0

32 0

215 7

226 5

22 1

8,185 110
2 1

6,406 1,458
2 0

0 1

148 186

0 0
638 9

0 0

11 123

Table 3. Species Composition of Fish Caught in a Floating Trap,
Tenmile Lake, Oregon, July 1973 through June 1974

cation

Dates fished

Hours fished

Coho salmon
Juveniles

1972 brood

Residuals 2/
1971 brood

Jacks
1971 brood

Adults
1970 brood

Trout
Rainbows

Cutthroat
Steelhead adults

Bluegill
Adults

Juveniles /

Brown bullhead
Adults

Juveniles 2/

Stickleback

Prickly Sculpin

Largemouth bass
Adults

Juveniles /

Ltd achon

Pacific lamprey

1/ Age 1# fi8h which ordinarily would have migrated to the ocez the
previous spring.

/ Young of the year.
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Table 4. Numbers of Fish Captured per Net Day in Terpleton Arm,
Tenmile Lake, Oregon, July through December 1973

Yearly Change
1972-73

Coho, juvenile
(1972 brood year)

Trout
Total -9.4
Rainbow -6.7
Cutthroat -2.7

Bluegill
Total -107.2
Adult +90.5
Juvenile 1/ -195.0

Brown bullhead
Total -91.3
Adult -91.7
Juvenile 1/ -0.1

Stickleback -1,404.9

Prickly sculpin -17.7

Largemouth bass 1/

2/ Young of the year.

Emigration of Smolts. A trap was fished from April 15 to June 7, 1974,
to sample coho emigrants. Only 18 fish were captured, compared to catches
ranging from 115 (1969 brood) to 1,744 (1970 brood) in previous years.
Vie believe the small catch confirms the results of the index trap catch
earlier in the season and indicates few spawning adults will return in
1975.

Floras Lake

Prior liberations of fingerling coho salmon into Floras Lake failed
to significantly increase the yield of smolts. However physical and
liniiological data collected during the trial coho rearing project indi-
cated fall chinook nay be more adaptable to the lake than coho. To test
this hypothesis, Floras Lake was planted with 130,045 fall chinook
fingerlings from Elk flyer Hatchery stock on June 11, 1973. The primary
purpose of the study was to determine if significant numbers of fall
chinook would grow to sniolt size during the summer months and emigrate in
the fall, similar to natural populations in south coastal rivers. The

pecies Fish per Net Day

LI

5.5

2.7
C)

100.3
100.8

0.0

78.9

78.9

0.0

0.3

1.8

AI

-3.3
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fingerlings were marked with a riht ventral (RV) fin clip to subsequently
identify returning adults in the New River sport fishery and in tributary
streams.

Growth of Fall Chinook. The fall chinook averaged 69 mm fork length
(107 fish per ib) at release and 115 inn' in late October. The average
growth increment was 46 nun after rearing approximately 4 months in Floras
Lake. Aquatic insects were found in 100% of the chinook stomachs that
contained food compared to 60% for coho reared in Floras Lake in 1972.
Opossum shrimp (Neonrysis) and aniphipods (Corophium) were found in 42%
and 34% of the chinook stomachs, respectively. Neither of these food
items was important in the diet of coho reared in Floras Lake. Compared
to cbho, fall chinook had a higher percentage of stomachs containing food
and consumed a larger variety of organisms in Floras Lake.

Emigration and Survival. In the fall of 1973, we captured 357
juvenile chinook in Floras Lake and applied a temporary caudal fin clip.
The fish were marked to estimate the number reared in the lake from
marked to unmarked ratios of emigrants captured in a trap placed at the
outlet. The trap was fished from September 21 to November 13, 1973, and
captured 301 emigrant chinook. On November 13, 1973, we were forced
to abandon the study because a local landowner had breached the ocean
fore dune and diverted New River into the ocean 6.2 miles south of the
former mouth. The increased water velocity subsequently washed out the
trap in Floras Lake. No juvenile fall chinook were captured in seine
hauls or gill nets in Floras Lake after November 1973, indicating the
chinook emigrated from Floras Lake shortly before and after the fore dune
was breached.

Sport Fish Census in New River. 1e conducted a statistical creel
census of the sport fishery at the mouth of New River between September 15
and November 4, 1973. The creel census was originally scheduled to
terminate on November 30, 1973. However, access to the mouth of New
River was closed on November 4 when the ocean fore dune was breached.

The purpose of the census was to determine the contribution of coho
salmon jacks (1971 brood) returning from prior plants in Floras Lake and
the total fishing effort. The estimated total catch was 358 coho and
335 fall chinook salmon. For coho, 85% of the total catch of jacks
originated from smolts released into Floras Lake compared to only 14%
from hatchery fingerlings reared in Floras Lake. Native coho comprised
the remaining 1% of the total harvest of jacks. The total effort was
5,317 angler hours.

The catch of coho was nearly complete when New River was diverted.
However, the diversion diminished the catch of fall chinook and reduced
the total angler effort normally expended in November.



TRANSPLANTS OF HATCHERY SALMON

Tab1e 5. Adult Coho Salmon Stocked in 1973

No. of
Adults

Yaquina 300
Alsea 800
Siuslaw 1,000
Smith 200
Umpqua 600
Coquille 400

6, 105

10.

Coho Salmon

Suiplus Adults. Large numbers of adult coho salmon normally return
to the coastal hatcheries. Many of these fish are surplus for hatchery
propagation and must be either sold, buried, or transported to other
stream systems and released to spawn. Each year we prepare a list of
streams suitable for adult transplants. Planting sites are generally
located above natural stream barriers to reduce conflicts with native
salmon populations. Progeny from the transplanted salmon rear above
the barriers and thereby increase the production of coho sniolts in the
watersheds.

In 1973, the stocking list contained streams suitable for 13,300
adult coho. The final number of adults available for transplant was
6,105, and these were released into twelve drainages (Table 5). The
potential egg deposition was 9.2 million based upon an average 3,000 eggs
per female.

Stream
ystem

Necanicum 79
Nehalein 200
Miami 442
Kilchis 200
Nestucca 682
Siletz 1,202

Total

Stream
System

No. of
Adults

Fingerlings and Unfed Fry (1973 BrDod). Approximately 0.5 million
finger1incoho were stocked into Woahink, Clear, Collard, Devils, and
Munsel lakes and the South Fork Alsea River. The fingerlings ranged in
average size from 237 to 366 fish per lb at release. The fingerling
plants in Woahink and Munsel lakes were supplemented by about 250,000
imfed fry released into each lake. The fry were surplus to hatchery
rearing capability.

Hatchery Reared Smolts. In March 1973, we released six groups of
distinctively marked hatchery coho smolts (1971 brood) into the Alsea and
Ti-ask rivers. The primary purposes of the study are to determine the
feasibility of increasing the sport harvest of hatchery reared coho and
reducing the excess number of mature fish returning to FCO hatcheries.
We also plan to determine if the ocean distribution and relative contribution
to offshore commercial fisheries changes by transp1aning the coho. Five
groups (approximately 150,000 each consisting of Alsea and Ti-ask stocks)
were stocked into Alsea Bay or at the Fall Creek Hatchery. The remaining



Coos Bay. The Coos and Ilillico
fall chinook salmon fingerlings (197
1973. A portion (196,650 fish) were
remainder were marked with oxytetrac
released to test the feasibility of
subsequent contribution to offshore
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test group was released at Trask River Hatchery. The Alsea Hatchery
production coho also carried oxytetracycline (OTC) marks from prophylactic
treatments for furunculosis. Since the production coho were distinctively
marked, they were included in the study.

Between September 13 arid November 15, 1973, we censused the sport
fishery in Alsea Bay, Alsea River, and Fall Creek for returning precocious
males (jacks). The estimated total catch was 2,672 coho (Table 6) consisting
of 1,647 jacks (1,451 hatchery and 196 wild) and 1,025 adult coho (12
hatchery and 413 wild). The total effort was 39,860 angler hours. Hatchery
reared fish comprised 88% of the total catch of jacks. The overall catch
was 77% hatchery produced coho. Anglers harvested approximately 23% of
the jack run but only about 6% of the adult return.

Table 6. Estimated Sport Catch and Angling Effort for Coho Salmon
in Alsea River and Recovery of Coho at the Alsea River
Hatchery, 1973

Jacks Adults
Sampling Location Hatchery Wild Hatchery Wild

Alsea Estuary 418 114 267
Alsea River 190 30 247
Fall Creek 843 52 98

Total 1,451 196 612 413

Alsea River
Hatchery Recoveries 4,877 9,986

Total
Effort

Total (Angler Hours)

2,672 59,860

The estimated recovery by marked group indicated that two groups
liberated at the head of tidewater contributed to the sport fishery in
larger numbers than their sibling groups liberated at the Alsea River
Hatchery. However, definitive analysis must await the adult returns in
PY 1975.

Fall Chinook Salmon

ma rivers were stocked with 844,760
2 brood year) between June 12 and 14,
given a RV-LP fin mark, and the
ycline (OTC). The fall chinook were
rearing fish in the estuary and their
and tidewater fisheries.

During the sunmier of 1973, we seined between lower Coos Bay and the
upper release Sites 2 miles above tidewater. Both unmarked (wild) and
marked juvenile fall chinook were caught in Coos Bay. Marked chinook
were found in lower Coos Bay by late July and remained until September

256 1,055 48,674
122 589 4,892
35 1,028 6,294

14,863
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when sampling terminated. Although we established that fingerling fall
chinook stocked in Coos Bay remained during the summer) primary evaluation
of the project will depend upon marked fish landed in the troll salmon
fishery.

In June 1974, a second group of fall chinook fingerlings (1973 brood)
was released into the Coos and Milljcorua rivers. The total release was
884,549 fish with an estimated average size of 68 mm fork length based
upon an average weight of 109 fish per lb. The chinook plant contained
195,385 fish with a RV-LM fin clip. The fin mark will identify adults
landed in various offshore or tidewater fisheries.

Coguille River. The Coquille River was stocked with 110,725, 1972-
brood fall chinook smolts (Elk River stock) at an average size of 16.3
fish per lb. The fish were marked left ventral-right pectoral (LV-RP)
to evaluate their contribution and distribution in ocean fisheries. The
fall chinook should augment the Bandon troll fishery and the Coquille River
sport fishery. The transplant will also reduce the surplus number of
adults returning to Elk River Hatchery in future years. The release was
the first of a series planned for the Coquille River.

Floras Creek. An impassable gorge at river mile 8.5 prevents salmon
from spawning in the upper reaches of Floras Creek. Oi February 1, 1973,
we transported 104 mature fall chinook (55 females, 46 males, and 3 jacks)
from Elk River Hatchery and released them into the South Fork Floras Creek
above the barrier. On May 21, 1974, the North Fork of Floras Creek was
stocked with 22,600 fall chinook fry to compare with the adult release.
Emergent chinook salmon fry were captured in seine hauls in early June
1974, indicating the adults successfully spawned in the South Fork. We
plan to monitor the results of the transplants during the summer and fall
months of 1974.

Trask River. The Middle Fork Trask River was stocked with 96,800
fall chinook fingerlings at an average size of 762 fish per lb. These fish
were released above an impassable stream barrier to extend the productive
capacity of the Middle Fork normally barren of salmon.

Spring Chinook Salmon

Spring chinook
Kilchis, and Siletz
263 and 495 fish per
spring chinook were
each watershed.

Elk River

fingerlings were released into the upper Wilson,
rivers. About 269,000 spring chinook weighing between
lb were stocked into the three rivers combined. The
released to augment depressed natural populations in

FALL HIN0OK ECOLOGY

ppu1ation Estimates. Populations of wild and hatchery reared fall
chinook were again estimated in Elk River. We tagged 634 salmon in lower
Elk River from October 3 through November 19, 1973. Continuous heavy



iercen

ith the estim1tes of 5-year-old
releases were essentially completed.
small for all three groups compared wi
The Ad-marked group had the highest t
(4.47%) of the three groups (Table 7).
appeared to have a major effect on a
as yearlings (marked (LV) had a highei
RV- and Ad-marked groups released as i.
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rainfall and high water ser,1y curtailed the tagging project after the
first week in November. Tags were recovered on the spawning grounds and
at the hatchery adult pond from November 7, 1973 to February 22, 1974.

The run of wild adult chinook salmon in Elk River was estimated to
be 1,398 fish. The estimate was based on 65 tagged wild fish, a sample
of 129 carcasses, and the recovery of six tagged carcasses. The estimated
run of wild fall chinook jacks was 993. This estimate was based on 121
tagged fish, a sauqle of 156 carcasses, and the recovery of 19 tagged
carcasses. The population of wild fall chinook in 1973 was similar to
runs in 1971 and 1972 but was much smaller than in 1970 (3,651 adults,
3,647 jacks).

Returns from 10 separate groups of hatchery reared fall chinook were
estimated. Three groups from the 1971 brood returned as jacks, three
groups from the 1970 brood returned at age 3, one group from the 1969 brood
returned at age 4, and three groups from the 1968 brood returned at age 5.
We estimated 10,247 hatchery chinook returned in 1973 (Table 7).

Table 7. Estimated Returns of Hatchery Fall Chinook Salmon to
Elk River in 1973

Returns
Brood Number Size and Time 1973 of No. All Ages
Year Age Mark Released of Release Estimate Released (%)

1971 2 RV 105,410 7.2/lb 11/72 2,224 2.11 2.11
1971 2 D-LP 105,397 6.6/lb 11/72 1,064 1.01 1.01
1971 2 LV 334,157 12.5/lb 11/72 1,393 0.42 0.42

1970 3 RV 409,092 47.0/lb 6/71 190 0.18
1970 3 LV 171,757 12.7/lb 9/71 1,384 2.13
1970 3 Ad-RM 97,568 12.7/lb 9/71 956 3.31

1969 4 Ad-LM 107,808 8.0/lb 10/70 2,352 5.16

1968 5 RV 234,880 15.7/lb 10/69 438 0.19 3.28
1968 5 Ad 35,381 11.1/lb 10/69 93 0.26 4.47
1968 5 LV 50,771 6.8/lb 3/70 153 0.30 2.24

1973 Total 10,247

fish, returns from the 1968-brood
Returns at age S were relatively
Lth returns as 3- and 4-year-old fish.

)tal percentage return to the river
The type of hatchery rearing program
e at maturity. The group released
percentage of older fish than the

mderyearlings (Table 8).

tage
Return

0.05
0.81

0.98

2.18
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50,771

6.8/lb

1,582
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Table 8. Age at Maturity of 1968-Brood Fall Chinook Salmon
Released from Elk River Hatchery

Fin Mark

Number released 234,880 / 35,381 1/

Size of fish 15.7/lb 11.1/lb

Number and percentage
return by age group

Age 2 3,105 (40.4%) 665 (42.0%) 22 (1.9%)

Age 3 1,330 (17.3%) 304 (19.2%) 339 (29.8%)
Age 4 2,816 (36.6%) 520 (32.9%) 625 (54.9%)
Age 5 438 (5.7%) 93 (5.9%) 153 (13.4%)

Total 7,689 1,139

1/ Releaeed October 25-i6 1969.

2/ Released March 16 1970.

Sport Fishery Survey. The sport ha'vest of fall chinook salmon in
Elk River was estimated for the 1973 season. A statistical creel census
was conducted on the lower 10 miles of Elk River from late September,
when chinook first entered the river, until the end of the fishing season
on November 30. Sport fishing was curtailed during November due to heavy
rainfall and high water.

We interviewed 966 anglers and estimated 2,435 fall chinook were
harvested in the sport fishery. Total estimated angler effort was 14,075
hours with an average catch rate of 5.8 hours per salmon. Hatchery reared
fish comprised 81.1% (1,976 fish) of the total sport catch. Two-year-old
jacks comprised 85.0% (2,070 fish) of the chinook harvest. The average
length of an angler trip (angler day) was 3. 33 hours, and the catch rate
was 0.57 chinook per angler day.

The sport harvest of 2,435 chinook in 1973 was higher than in 1972
(2,075) and probably would have been much higher if stream flows in
November had been more favorable for angling. The catch rate of 5.8 hours
per salmon in 1973 was superior to the catch rate in 1972 (9.5 hours per
fish).

Ocean Distribution of Elk and Chetco Hatchery Stocks. Preliminary
information on ocean distribution was available for 1969-brood Elk and
Chetco river stocks of salmon caught as 3-year olds in 1972 (Table 9).
Each stock was reared at Elk River Hatchery and released into their
respective natal streams. Elk River received 107,808 (8.0 fish per ib) on
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October 21, 1970, marked Ad-UI. Chetco River received 108,802 (12.5
fish per ib) between October 27-28, 1970, marked Ad-RM. Most of the
3-year-old fish contributed to the Oregon troll fishery, primarily along
the southern coast. Complete information on ocean contribution for this
brood will not be available for 2 more years.

Table 9. Ocean Contribution of 1969-Brood Elk and Chetco Hatchery
Stock Pall Chinook Salmon Along the Pacific Coast in 1972

Ad-RN Ad-LM
State Fishery Chetco Elk

California Troll 116

Sport 58
Oregon Troll 915

Sport 1/ 13
Washington Troll 15

Sport 0

Total 1,117

1/ Based on limited sampling.

Accelerated Incubation and Release. For 2 years we have experimentally
advanced the development of eggs and alevins by heating the incubation water
and forcing growth during pond rearing to produce large, viable migrant fall
chinook juveniles by late June of their 1st year. On June 25, 1973, 102,785
fish were released at the hatchery at a size of 37.4 fish per lb. Most of
these fish entered the estuary withing a few days and migrated into the ocean
within a few weeks. This contrasted with the extended residence in Elk
River that occurred when juveniles were released at 47.0 fish per lb on
June 25, 1971.

Age 2 and 3 fish have now returned from the 1971 release. Survival
of both age groups was poor compared to the return of fall-released fish
in the same year (Table 10).

Hatchery Rearing Program - 1972 Brood. Of the 1.58 million eggs
taken from the 1972-brood fall chinook at Elk River Hatchery, 581,637 were
allocated to projects in Elk River (Table 11). The remaining eggs were
allotted to projects in Coos Bay, Coquille River, and Floras Lake. Four
rearing projects were set up for Elk River. An early group of eggs was
placed in the heated water incubator for accelerated development and
released on June 25, 1973, at 37.4 fish per lb. Two groups were released
on November 6, 1973, to study the effect of size on survival to return.
Fish in one group were l5.7/lb, while fish in the other group were twice
as large at 8.0/lb. The final project was a yearling release on
February 28, 1974, at 5.0 fish per lb. The yearling release basically
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repeated a prior project on the 1968 brood which suffered high mortality
associated with greytail. Relatively few jacks returned from the 1968-
brood yearlings (0.04%), but the survival of 3-, 4-, and 5-year-old fish
was good (2.20%). Since crowding was suspected to induce greytail in the
1968 brood, the pond density of 1972-brood yearlings was reduced by half.
However, the incidence of greytail and pond mortality (28.8%) was high
again, with no evident explanation for its cause.

Table 10. Survival Rate of 1970-Brood Fall Chinook in Elk River

Date of Release
June 25, 1971 September 7, 1971

Mark

Number released

Size (fish per lb)

Estimated return
to the river

2.31%Age 2

0.98%Age 3

Accumulative return 3.31%

RV Ad-RM LV

409,092 97,568 171,757

47.0 12.7 12.7

0.13% 1.44%
0.05% 0.81%

0.18% 2.13%
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Date
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134
581,637
57,582 (9.9%)

10,481 (2.0%)

513,574
873/lb
588 lbs

74,333 (14.5%)

3,075 (0.7%)

None

Nuniber Marked

104,055
129,186
123,465
131,144

Mark Number Released

37.4/lb
15.7/lb
8.0/lb

5.3/lb

Table 11. Fall Chinook Salmon (1972 Brood) Reared and Released
into Elk River 1/

Spawning period (December 1 26, 1972)

Females spawned
Eggs taken
Mortality of eggs
Mortality of alevins

Ponding period (March 6-April 9, 1973)

Number of fish ponded
Average size of fish ponded
Total weight of fish ponded
Mortality of fingerlings in ponds

(including marking)
Unaccounted mortality
OTC marked

Marking period (May 29-June 21, 1973)

Mark

LV
RP

LP

l/2D-Ad-RP

Size at Release

June 25, 1973 LV 102,785
Nov. 6, 1973 1W 114,311
Nov. 6, 1973 LP 121,642
Feb. 28, 1974 l/2D-Ad-RP 97,428

Total number of fish released 436,166

Total mortality, 1972 brood 145,471 (25.0%)

1/ These figures were calculated from the total Elk River egg take which
included production for other systems besides the Elk River program.

2/ Numbers include pond mortality of yearling fish held until 2/28/74.
Pond mortality of this group alone was 403183 (28.8%).



Chetco River

Jack Creek Trap. Curry County provided funds to maintain and operate
an electrical barrier and trap in Jack Creek, Chetco River. Fish Commission
personnel operated the trap to capture fall chinook salmon for the annual
egg take. Eggs taken in Jack Creek were incubated at Elk River Hatchery
and the smolts returned to the Chetco River.

Adult chinook salmon first entered Jack Creek in November 1973. Most
of the fall chinook congregated downstream and failed to enter the trap.
The required egg take was accomplished by dipnetting or seinng adults
below the trap. The electric weir was shut off on December 31, 1973,
allowing fish to spawn upstream. Nearly 600 chinook were counted spawning
in Jack and Hamilton creeks above the deactivated electric weir in late
January and early February 1974. Several hundred chinook also spawned
below the trap.

Hatchery Rearing Program 1972 Brood. The total mortality of 1972-
brood Chetco River fall chinook eggs was 31 .1% during incubation and
rearing at Elk River Hatchery (Table 12). The highest percentage mortality
(23.8%) occurred during incubation. Between October 25 and 30, 1973, the
Chetco River system was stocked with 354,004 fall chinook smolts (1972
brood) from the Elk River Hatchery. The smolts were distributed between
the main-stem Chetco River and three tributaries (Table 13).

Table 12. Fall Chinook Salmon (1972 Brood) Reared at Elk River
Hatchery and Released into the Chetco River 1/

pawning period (November 20-December 22, 1972)

Females spawned 121
Eggs taken 513,492
Mortality of eggs 122,211 (23.8%)
Mortality of alevins 7,043 (1.8%)

Ponding period (March 12-April 2, 1973)

Number of fish ponded 384,238
Average size of fish ponded 745/lb
Total weight of fish ponded 516 lbs
Mortality of fingerlings in ponds 17,774 (4.6%)

(including marking)
Unaccounted mortality 12,460 (3.4%)

Time of release (October 25-27, 1973)

Number of fish released 354,004 2/
Size of fish released 9.1/lb

Total m3rtality, 1972 brood 159,488 (31.1%)

1/ These figures were calculated from the total Chetco River egg take which
included production for other systems besides the Chetco River pro grain.

/ All fish were given an OTC bone mark prior to release.
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Table 13. Distribution of 1972-Brood Fall Chinook Salmon Released
into the Chetco River, November 1973

Size
Location Number (Fish per ib)

Chetco River
North Fork Chetco River
Jack Creek
South Fork Chetco River

Total

The size range of the smolts was 8.6 to 10.1 fish per lb and the
average size was 9.1 fish per lb.

All fall chinook smolts were given an oxytetracycline mark prior to
release into the Chetco River system.

Sport Fishery Survey. e conducted a statistical creel census of
the Chetco River sport fishery from October 1 to November 30, 1973. The
census included both tidewater (2.5 miles) and fresh water to the mouth
of the South Fork (13.5 mi1e). The estimated sport landing was 1,739
fall chinook salmon from 20,750 angler hours of effort. The average catch
rate was 11.9 hours per fish. The total catch was composed of 982 jacks and
757 adults. Hatchery reared chinook comprised 56% of the total landings.

Prolonged turbid water from above normal rainfall in November 1973
reduced the total catch and effort in the Chetco River compared to census
data collected in 1971 and 1972.

Pistol River

South coastal residents have often expressed an interest in supple-
menting local rivers with hatchery reared salmon. Pistol River was often
mentioned as a likely candidate for fisheries enhancement. In FY 1974,
we started collecting basic biological data on the indigenous salmon
populations and collecting physical data from the watershed.

Initial surveys showed chinook salmon inhabit Pistol River from the
mouth upstream to river mile 11.3, approximately 1/4-mile above Sunrise
Creek; Crook, Glade, Deep, and lower Sunrise creeks; South Fork Pistol
River (surveyed to river mile 3.0); and 100 yards upstream in Bull Gulch,
Koontz, and Davis creeks - tributaries of the South Fork. Trout fry and
yearlings and lamprey redds were noted in the area inhabited by chinook
salmon.

A boulder gorge is located between Sunrise Creek and North Fork Pistol
River. The gorge is passable except at peak stream flow. Excellent spawn-
ing gravel occurs above the gorge to Sunrise Creek.

100,922 9.4
74,110 10.1
88,283 8.6
90,689 8.6

354, 004
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fishing day compared to an 8-year aye:
76.0 shad per fishing day. Thus, the
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We plan to continue collecting data from Pistol River in FY 1975.
The information will govern future management strategies needed to enhance
Pistol River's salmon resources.

SHAD AND STRIPED BASS

Commercial fishermen harvest American shad (Alosa sapidissiina) and
striped bass (Morone saxatilis) primarily from set nets in the Siuslaw,
Smith, Coos, and Coquille rivers and from drift gill nets in the Umpqua
River. The Fish Commission of Oregon manages the commercial harvest and
collects landing statistics, catch/effort data, and biological samples
as a basis for making management decisions.

1973 Commercial Fishery Statistics

License Sales. Commercial shad and striped bass fishermen purchased
150 set-net licenses and 48 drift-net licenses in 1973. These represent
sizable- increases over the 10-year averages of 110 set and 36 drift nets.
Many of the new fishermen were issued licenses for set-net sites on the
Siuslaw (42 Sites) and Coquille rivers (18 sites).

Shad and Striped Bass Landings. The total coastal landings were
270,493 lbs of shad and 39,517 lbs of striped bass in 1973. Shad landings
were 45% below the 10-year average of 493,416 lbs. The decrease in the
landings was partially due to exceptionally early migration of shad beyond
the commercial fishing deadlines following higher than normal river
temperatures early in the season. The Smith and Umpqua river system
produced 76% of the total coastal shad landings.

The total catch of striped bass was 17% below the 10-year average
of 47,364 lbs. Seventy-four per cent of the total harvest was landed
from the Smith and Umpqua rivers. The Uinpqua River catch declined from
41,271 lbs in 1972 to 27,172 lbs in 1973 (34% decrease), reflecting the
downward trend of the dominant 1966-brood year.

Catch/Effort. The number of shad per set-net day is used as a measure
of catch per unit of effort, except on the Umpqua River where fishing is
restricted to drift nets. Effort data on the Umpqua is recorded as the
"catch per fishing day."

Fishermen caught shad at the rate of 19.5/set-net day on Smith River.
The 10-year average for Smith River was 26.5 shad per set-net day. On

set-net day with a 10-year average
River fishermen caught 49.2 shad per
rage (earlier data unavailable) of
catch/effort rate in 1973 was low

on all three rivers sampled. No catch/effort data were available from the
Siuslaw and Coquille rivers in 1973.

Biolqgical Samples. Scale samples were taken from shad landed in
the Smith, Umpqua, Coos, and Coquille rivers to determine age composition,
age at first spawning, and the number of spawning migrations in each
population. Scale samples and average weight data were obtained from
striped bass landed in the Umpqua and Coos River fisheries.



21.

The biological data are being analyzed and will be described in an
informational report on the 1973 shad and striped bass fishery.

Tagging Studies

Striped bass were tagged on the Smith and Umpqua rivers in the spring
of 1973. Of 420 bass tagged, 33 were recaptured in the commercial fishery.
An estimate of tag loss was computed by fin clipping each tagged bass.
An estimated 38 bass should have been caught if no tags had been lost.
Sport fishermen returned 29 tags. All tag returns were from either the
Smith or Umpqua rivers.

The rate of return of tagged bass
estimate of 34,537 bass of commercial
N - 24,816 and N = 48,475.

Changes in Regulations

was used to make a Petersen population
size with confidence intervals of

The 1973 Oregon Legislature enacted a bill (Senate Bill 94) defining
striped bass solely as a game fish. The legislature further directed the
Fish Commission to 'take reasonable means to minimize the commercial taking
of striped bass consistent with continuing an optimum shad fishery." The
act was signed by the governor and became law in October 1973. The Fish
Commission responded in 1974 by opening the shad season in Coos Bay on
April 20 rather than April 1 and closing the season on June 21 instead of
July 1 as in former years. Analysis of historical shad and striped bass
landings from Coos Bay showed the April 20 season opening should reduce
the striped bass catch by 6.4% while having an insignificant effect on the
shad landings. Historical records showed an average of 2.3% of the season1s
shad were landed after June 20 compared to 10.7% of the striped bass. The
commission also restricted commercial fishing for shad to drift gill nets in
Coos Bay downstream from Bull Island, and thereby eliminated the set-net
fishery on shallow tide flats which formerly captured a disproportionate
number of striped bass in Coos Bay.

We were unable to recommend similar regulations to protect striped
bass in the remaining rivers. Altering the commercial shad seasons in
the Siuslaw, Smith, Umpqua, and Coquille rivers would cause a dispropor-
tionate loss of shad compared to any possible savings of striped bass.

ENVIRONMENTAL P0TECTI0N AND HABITAT MANAGEMENT

Activities on environmental protection and habitat management
encompassed a broad range of work in FY 1974. Increasing demands are placed
on the environment each year requiring responses to preserve and enhance
affected fisheries resources. The work requires constant vigilance and
contact with both public and private agencies to provide guidance in
minimizing damages to fishery resources in the formative stages of planning
rather than trying to rectify mistakes or abuses in coastal watersheds at
a later date.
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In FY 1974, we investigated and commented on logging practices, log
jam removal, road construction, gravel removal operations, underwater
blasting permits, forest or roadside spraying, dredge and fill applications.
pollution reports, placement of municipal or other water supply dams,
rechaimeling streambeds, and riprap of stream banks. We also participated
on or advised land use planning committees, located stream barriers and
recommended remedial action, installed stream improvement devices, and
testified at formal public hearings conducted by the Department of State
Lands on dredge and fill applications or violations.


