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SALMON FISHERIES OF THE COASTAL RIVERS OF OREGON
SOUTH OF THE COLUMBIA

JOHN T. GHARRETT1 AND JOHN I. HODGES

INTRODUCTION

Biological studies of the anadromous food fishes of the Oregon coastal rivers
were begun in 1945 by the Oregon Fish Commission. Although considerable re-
search work had been centered on the salmon populations in the Columbia River
prior to that time, practically no studies had been made on the valuable runs of
food fishes in the smaller coastal rivers. Indications of decreases in the sizes of the
populations of salmon had caused considerable concern to both the commercial
and recreational fishery interests for many years previous. This report is the
first of a series dealing with the fisheries management on rivers south of the
Columbia.

The Oregon coast line, stretching a total distance of about 300 miles, is
broken by numerous rivers and streams. The two largest rivers are the Rogue
and the Umpqua which have their headwaters in the Cascade Range. The
others are considerably shorter and flow from the coastal range of mountains.
The streams range in size from those with annual mean water flows of less than
twenty-five cubic feet per second to those with flows of 7,000 or 8,000 cubic feet
per second. The location and relative sizes of the various stream systems are
shown in Figure 1.

The river fishing industry has been one of the major factors in the devel-
opment of the Oregon Coast. The species of fish which are of commercial im-
portance are as follows: chinook salmon (Oncorhynchus tschawytscha), silver
salmon or silverside (O. kisutch), chum salmon (0. beta), steelhead trout (Salmo
gairdnerii), shad (A losa sapidissima), and striped bass (Roccus saxatilis). The
salmon and steelhead are indigenous to Oregon whereas the shad and striped
bass are introduced species. This report will deal exclusively with the three
species of salmon and the steelhead; the results of shad and striped bass inves-
tigations will be discussed at length in other publications of the Fish Commission.

Several types of fishing gear have been of importance in the development
of the salmon fisheries on the coastal rivers. These were designed to capture the
adult fish as they progressed through the lower reaches of the rivers on their
spawning migrations. Seines, traps, and gill nets were all used in the early
periods of the fishery with the gill nets being the most popular type of gear and
the only type permitted at present. Seines and traps were of the conventional
type used in the salmon fisheries along the Pacific Coast. The gill nets used today
are much the same type as have been used since the beginning of the fishery and
are of two types — the drift net and the set net. The drift net is fished from a boat
and is generally laid out at right angles to the flow of the stream. The boat and
net drift with the current. Considerable change has taken place in the type of
boat used in such drift netting. The row boats of earlier years have for the most
part given way to the larger power boats of the present day. Boats today range
in size from skiffs of 18 to 20 feet in length, powered by outboard motors, to
those of 26 to 28 feet in length, powered by marine engines and of the same
design as those used on the Columbia River. Set nets are gill nets which are at-
tached to stakes or from the shore in a stationary position.

1 This paper completed after senior author became Research Coordinator for the Pacific Marine
Fisheries Commission.
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PAST REGULATION OF THE FISHERIES

As late as 1900 all the waters of Oregon tributary to the Pacific Ocean south
of the Columbia were open to commercial fishing. Considering the development
of the coast at that time, it is doubtful that all the streams were fished. How-
ever, those rivers close to points of transportation were apparently supporting
substantial fisheries as early as the 1880's (Table 1).

Following 1900 the fishing regulations were so worded that only those streams
specifically designated by law were open to commercial fishing. There were at
that time 22 river systems so designated. In this number, Tillamook Bay and its
five tributaries have been counted as one river system; likewise, the Umpqua
including Smith River, the Siletz including Schooner and Drift Creeks, etc.,
have been so counted. Subsequently, many of these rivers have been closed and
others opened to commercial fishing. In all about 30 stream or river systems
have been open to commercial fishing at some time or other since 1900. At pres-
ent, there are only seven such rivers on which commercial salmon fishing is
permitted. These are the Nehalem, Tillamook, Siletz, Yaquina, Alsea, Siuslaw
and Coquille Rivers. In addition, there are two other areas, Netarts Bay and
Sandlake, where small chum salmon fisheries are permitted.

As early as 1878 closed fishing seasons were applied to the coastal river sal-
mon fisheries. In 1878 a law was enacted prohibiting commercial fishing be-
tween sunset Saturday and sunset Sunday. This continued in force until 1891
when, in addition to this one closed day per week, a blanket regulation was
enacted prohibiting commercial fishing from November 15 until April 1 on
all coastal streams. These regulations, with few exceptions, were in effect until
1901. Gradually the rivers came to be considered in groups or individually and
various closed seasons were devised and revised for particular rivers and groups
of rivers, depending on the species of salmon present. In general, the number
of days open to commercial fishing has been progressively restricted.

In the early days commercial fishing was permitted the entire length of the
rivers. For the most part, even then, the majority of the fishery was confined
to the tidewater reaches of the rivers. In the large rivers, however, such as the
Umpqua and Rogue, fishing was carried on a considerable distance up the rivers.
Gradually deadlines were established beyond which no fishing was permitted,
and the areas available to commercial fishing have been repeatedly reduced.

At the same time that the various rivers were being withdrawn from com-
mercial fishing, the fishing area reduced, and the seasons shortened, restrictions
on gear were also placed in effect. At the inception of these fisheries, any gear
was permitted. In 1891, fixed gear such as traps, setnets, and weirs was restricted
to only one-third of the distance across the breadth of any stream. In 1901 such
fixed gear, except setnets, was prohibited in the coastal streams. The use of
seines for capturing salmon, shad, and sturgeon was prohibited by 1925, and
by 1947 the use of setnets for capturing salmon was illegal except for taking
chum salmon in Tillamook, Sandlake and Netarts Bays. Also during this interim,
various detailed mesh size regulations were developed and applied on specific
rivers.

Figures 4, 6, 8, and 12 indicate the trend of the restriction of the time and
area open to commercial salmon fishing. The days open depict for each year
the total of the number of days open on all rivers. The miles represent the sum
of the number of miles open each year on all rivers. In years when no dead-
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lines were named, arbitrary distances based on interviews with old-time fisher-
men or on observations of the physical size of the river were decided upon for
this analysis. Such estimates were necessary only in some of the very early years.

Since for the most part, five specific fisheries have operated on the coastal
streams, an attempt has been made to indicate the effect of the regulations on
the various fisheries. The spring chinook season has been arbitrarily considered
as March 1 to June 30. The fall chinook season has been considered as July 1
to September 1. The silver season and steelhead season have likewise been con-
sidered as September 25 to November 30 and December 1 to February 28 re-
spectively. It is realized that there is some overlapping of the runs between these
arbitrarily designated seasons and that this overlapping may vary in extent
from year to year depending on river flow conditions. Since the peak of the
chum runs varies considerably in time from year to year depending on water
conditions, no attempt has been made to analyze the effects of changes in season
on this run.

In each fishery only those rivers contributing to the catch of a particular
species are considered in the analysis of that species. In many streams the sea-
son has been open from March 1 to June 30 although those streams supported
no spring chinook runs. Consequently, these streams were not considered and
not included in the analysis of spring chinook. With the development of the
shad, striped bass, and bait fisheries, open seasons and gear regulations have
been devised so that these fisheries would take but few salmonoid species. There-
fore, their regulations have not been considered in the analysis.

CHINOOK SALMON
Two races of chinook salmon are found in the coastal rivers—the spring run

and the fall run. The spring runs of chinook salmon are most abundant in the
Rogue and Umpqua Rivers, both of which have their headwaters in the snow
fields of the Cascade Mountains. However, they appear to be present to some
extent in nearly all of the coastal rivers, and some rivers such as the Trask and
Wilson, tributaries of Tillamook Bay, have supported fair numbers of spring
chinooks (Hodges 8c Gharrett, 1949) . The spring chinooks enter the rivers from
March to June. After gradually progresssing to the cool headwaters of the rivers,
they remain in the deep pools through the summer and spawn in the early fall.
From preliminary studies it appears that the predominate age at maturity is
five years for Umpqua River spring chinooks. Records covering a twelve-year
period give an average weight of 21.5 pounds for 11,000 of these fish taken by
the Tillamook Bay commercial fishery.

The fall chinook salmon are considered as those entering the rivers from
July through November. They are found along the entire length of the Oregon
coast in the larger stream systems. In the early days of the fishery, sizable catches
of chinook salmon were made in July. In more recent years only small numbers
of chinook have been present in the rivers in the mid-summer months and the
bulk of the fish have been entering the rivers in the late summer and early fall.
The fall chinooks spawn soon after entering the rivers and, in general, do not
progress as far upstream as the spring run. The average age at maturity appears
to be four years. Records covering a period of 18 years and 59,000 fish give an
average weight of 25 pounds for the Tillamook Bay fishery.

Studies of the early life history of the chinook salmon indicate that the
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young fish on their journey to the ocean pass through the tidal zones of the
rivers from May through September, at which time they range in size from about
2 to 71/2 inches (fork length). Studies to date have indicated no method of dis-
tinguishing between the fall and spring chinook in these small downstream
migrants.

TABLE 1. Total Pack of Canned Salmon on Oregon Coastal Rivers
(From Cobb, 1930)

Year Cases Pounds* Year Cases Pounds*

1877 	 7,804 546,280 1885 ,, 33,410 2,338,700
1878 	 26,934 1,885,380 1886 	 77,547 5,428,290
1879 	 8,571 599,970 1887 	 73,996 5,179,720
1880 	 7,772 544,040 1888 	 92,863 6,500,410
1881 	 12,320 862,400 1889 	 98,800 6,916,000
1882 	 19,186 1,343,020 1890 	 47,009 3,290,630
1883 	 23,156 1,620,920 1891 	 24,500 1,715,000
1884 	 27,876 1,951,320

*Cases converted to pounds on basis of 70 pounds round fish per 48 pound case.

The earliest available statistics for the production of salmon on the Oregon
coastal rivers are case pack records which were not segregated by species (Table 1).
These and similar figures on case pack given elsewhere in this report have been
taken from Cobb (1930) and have been converted to poundage on the basis of
70 pounds of round fish per can. Cobb points out that "in the early years of
canning the chinook, or quinnat, salmon was used exclusively, the other spe-
cies not being utilized until the chinook had begun to decrease in abundance,
or a demand had arisen for a cheaper product." It therefore seems reasonable
to consider that the pack of salmon in Table 1 represents primarily chinook
salmon. Following 1891, Cobb gives the pack of salmon on Oregon coastal rivers
by species. The chinook pack is given in Table 2 for the period of 1892 to 1928.

TABLE 2. Pack of Canned Chinook Salmon on Oregon Coastal Rivers
(From Cobb, 1930)

Year Cases Pounds* Year Cases Pounds*

1892 	 10,000 700,000 1oll...	 ..... 30,326 2,122,820
1893 	 8,929 625,030 1912.......	 .. 15,773 1,104,110
1894 	 4,996 349,720 1913 	 7,668 536,760
1895 	 10,377 726,390 1914 .......	 .... 28,957 2,026,990
1896 	 45,967 3,217,690 1915 	 28,216 1,975,120
1897 	 33,349 2,334,430 1916 	 42,573 2,980,110
1898 	 33,971 2,377,970 1917 	 41,533 2,907,310
1899 	 19,130 1,339,100 1918 	 34,586 2,421,020
1900 	 2,636 184,520 1919 	 26,069 1,824,830
1901 	 8,826 617,820 1920 	 16,115 1,128,050
1902 	 7,572 530,040 1921 	 15,632 1,094,240
1903 	 12,008 840,560 1922 	 12,270 858,900
1904 	 22,183 1,552,810 1923 	 9,626 673,820
1905 	 37,700 2,639,000 1924 	 16,351 1,144,570
1906 	 35,823 2,507,610 1925 	 22,404 1,568,280
1907 	 19,910 1,393,700 1926 	 19,120 1,338,400
1908 	 16,954 1,186,780 1927 	 17,456 1,221,920
1909 	 7,562 529,340 1928 	 5,411 378,770
1910 	 17,108 1,197,560

*Cases converted to pounds on basis of 70 pounds round fish per 48 pound case.
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For the years prior to 1923, the case pack statistics are the only available source
of data on the salmon production in Oregon. In the earliest years of the fishery,
practically the entire catch of salmon was canned. However, with the develop-
ment of transportation facilities along the coast, an increasing volume of fish
went into the fresh fish trade until in later years the case pack no longer rep-
resented the major portion of the total production.

Following 1922, the Oregon Fish Commission revised its statistical system.
Thereafter, records were obtained of the poundage of salmon and other fish
landed from each river. Under this system the season of landing is obtained, and
the chinook catches were subsequently broken down into those of the spring
and fall runs by designating those caught prior to July 1 as spring fish and
those after July 1 as fall fish. Studies on the Umpqua River (Oregon Fish and
Game Commissions, 1946) and observations on other rivers indicate that this
arbitrary division is reasonable.
Spring Chinook

The landings of spring chinook from the coastal rivers are shown in Figure
2. By far the majority of these fish were taken from the Rogue and Umpqua Rivers
although significant catches were also taken from the Tillamook, Alsea, and
Siuslaw systems. The total landings have dropped from 900,000 pounds landed
in 1923 to 5,000 pounds in 1947 after which time all commercial fishing for
spring chinooks was eliminated.

1925
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1945

YEAR
FIGURE 2. Annual Production of Spring Chinook Salmon by the Commercial Fisheries of

the Oregon Coastal Rivers, 1923-1947.
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The size of the catches, in addition of being governed by the size of the popu-
lations, has also been affected by the fishing intensity.

Figure 3 shows the number of licenses issued annually for coastal river
fishing. Each license covers a year's fishing operations, so, it is impossible to
determine to any degree of precision just what percentage of the licensees fished
during particular seasons. However, the trend in the number of licenses sold
each year should indicate in general the trend of the fishing units engaged in
each fishery. Other factors affecting the fishing intensity such as changes in regu-
lations are available, and these have been analyzed as described earlier in this
report.

1925	 1930
	

1935
	

1940
	

1945

YEAR

FIGURE 3. Total Gill Net License Sales for all Oregon Coastal Rivers, 1921-1949.

Figure 4 shows a decline in the amount of spring chinook fishing as indicated
by the number of river miles and the number of river days open to this fishery.
In order to portray the combined effects of these two measures they have been
multiplied to get an index of the mile-days for each spring chinook river and
have been totaled as also shown in Figure 4.

As is indicated by these data, the decline in the catch was accompanied by
the progressive restriction of the fishery. To what extent the restriction of the
fishery has reduced the catch is impossible to determine. In that regard two
aspects of the information bear emphasis. In the first place the early decline
in the salmon fisheries was probably to a substantial extent caused by over-
fishing. In the second place these data well illustrate the fact that catch sta-
tistics are a fair measure of the runs only when seasons, areas, and gear have
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FIGURE 4. Time and Area Open to Commercial Spring Chinook Salmon Fishing on Oregon

Coastal Rivers, 1891-1948.

remained unchanged. In this instance the complete elimination of the spring
chinook fishery would obviously eliminate the catch, regardless of the size of
the runs. Nevertheless, the runs are very definitely smaller than they were in
the past. Studies of the Umpqua River spring chinooks (Oregon Fish and Game
Commissions, 1946 and Oregon Game Commission, 1949) indicate that the size
of the populations is at a very low level, as do studies of the Tillamook Bay
spring chinook runs (Hodges & Gharrett, 1949). Furthermore, counts made by
the Oregon Game Commission of fish passing Raygold Dam on the Rogue
River (U. S. Fish and Wildlife Service and Oregon Game Commission, 1950)
from 1942 through 1949 indicate a severe decline in spring chinook populations
during this period in spite of the elimination of the commercial fishery following
1935.

Fall Chinook

The landings of fall chinook on the Oregon coastal rivers are shown in Fig-
ure 5. The catch has declined from a total of about 3 1/2 million pounds in 1924
and 1925 to about 350,000 pounds in 1948 and 1949. Much of this decline has
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FIGURE 5. Annual Production of Fall Chinook Salmon by the Commercial Fisheries of the
Oregon Coastal Rivers, 1923-1949.

resulted from the banning of commercial fishing on many of the rivers plus
restrictions on the fishery operations on those still open.

As pointed out in the discussion of the spring chinook salmon, the intensity,
as measured by the total number of licenses issued on the coastal rivers, has
declined steadily during this period (Fig. 3); also the miles of area open to
fishing and the days of open season have declined rapidly (Fig. 6). Despite the
decline in intensity which has accompanied the decline in the landings, the in-
dications are that the populations of fall chinook salmon on most of the rivers
arc at a very low level of abundance. Spawning grounds surveys indicate that
very few fall chinook salmon are reaching the spawning grounds. On most of the
rivers the chinook salmon fishery has declined to the point where at present it
is only incidental to the silver salmon fishery. Only on the Tillamook Bay sys-
tem do the fall chinook stocks appear to be in relatively good condition. It is
their abundance there which has held up the sum of the catches of the rivers
now in production as depicted in Figure 5.

The question arises, why have the fall chinook declined? Here again it ap-
pears probable that the early-day river fisheries played an important part in
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FIGURE 6. Time and Area Open to Commercial Fall Chinook Salmon Fishing on Oregon

Coastal Rivers, 1891-1948.

the reduction of the runs. It is very unlikely that the present river fisheries are
playing a dominant role in the survival of fall chinook salmon. If the fishery
has been of vital importance in contributing to the decline of these runs in the
more recent years, phenomenal increases should be now taking place, since the
fall chinook fisheries, as has been pointed out, were severely restricted by order
of the Fish Commission in 1948.

SILVER SALMON
Silver salmon are found in all of the coastal streams which are large enough

to support salmon runs. The adults leave the ocean in their third year of life
and enter the streams from the latter part of September w the first of Decem-
ber. The peak of the runs occurs generally in October. By January most of the
spawning is completed. The young emerge from the gravel in the late winter
and for the most part remain in the rivers until the spring of the following year
before entering the ocean. At that time they are from four to seven inches in
length, averaging about five inches.

12



Case Pock of all Rivers
Converted to Pounds
Landings in Rivers Still Open
to Commercial Fishing

—	 - Total Landings, All Rivers

a

1900	 1910	 1920	 1930	 1940
Y EAR

FIGURE 7. Annual Production of Silver Salmon by the Commercial Fisheries of the Oregon
Coastal Rivers, 1892-1949.

The average size of the silver salmon in the commercial river catches is af-
fected by the mesh size of the gillnets employed in the fishery. On the Umpqua
River where the average mesh size of the gear used was about 6 1/2 inches, the
average weight of 20,000 silvers caught in 1946 was 10.5 pounds. On Tillamook
Bay where the average mesh size is somewhat larger, the average weight of 85,000
silvers over a period of 20 years has been 12.5 pounds.

The commercial landings of silver salmon by the coastal river fisheries are
shown in Figure 7. The case pack as recorded by Cobb for the period from 1891
to 1928 are the only records of production prior to 1923. These have been con-
verted to pounds on the basis of 70 pounds of round fish per case for presenta-
tion here. Following 1923 the landings, as recorded by the Oregon Fish Com-
mission, are shown both for total production since that time and also for the
production of those rivers still open to commercial fishing in 1949. The average
annual landings as indicated by the case pack prior to 1923 was 3,261,000 pounds.
The average annual total landings following 1922 as shown by Commission rec-
ords was 2,670,000 pounds.

Considering the fact that the case pack records did not include shipments
of fresh fish, the difference in production between these two periods was even
greater than these figures indicate. The causes for this decline in production
are difficult to determine from the statistics. That a decrease in fishing intensity
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FIGURE 8. Time and Area Open to Commercial Silver Salmon Fishing on Oregon Coastal

Rivers, 1891-1948.

is at least partially responsible is apparent. Figure 8 shows the annual total
of days, miles, and day-miles available to the commercial river fishery. These
factors influencing the fishing intensity have certainly been sharply curtailed.
Also from Figure 3, it is apparent that the number of fishing units has decreased
during this period.

A comparison of the landings since 1923 of the total production from the
coast streams and the production during the same period of those streams re-
maining open to the commercial fishery in 1949 shows the effects on the overall
landings of withdrawing streams from production (Fig. 7). During this period
the decline in the catches of the individual rivers was much less than is indi-
cated by total production records. During this period, also, the days and miles
available to the fishery were progressively restricted on the individual streams
while the number of fishing units apparently did not increase (Fig. 9). From all
of these considerations, it is apparent that the restriction of the commercial
fishery had much to do with the decrease in the catches.

While there is good reason to believe that the early decline of silver salmon
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TABLE 3. Summary of Spawning Ground Counts of Silver Salmon in Some of the
Coastal Rivers of Oregon 

Total Distances
	

Distances

River	 Year
	 Surveyed
	

Surveyed

Miles Fish per Mile
Identical

Miles Fish per Mile

Nehalem 	  1947 23.0 13.0 5.0 10.2
1948 10.5 6.1 5.0 6.8
1949	 20.0 8.5 5.0 4.2

Tillamook Bay 1947 13.5 27.1 9.5 19.4
Tributaries. 1948 9.5 13.3 9.5 8.9

1949 12.5 14.9 9.5 8.0
Nestucca 	 1947 7.0 25.8 5.0 30.2

1948 6.0 15.5 5.0 16.5
1949 5.0 29.8 5.0 25.7

Siletz 	 1949 4.0 10.1 4.0 10.1
Yaquina 	 1949 7.5 2.3 7.5 2.3
Alsea 	 1947 19.0 19.8 15.0 15.2

1948 19.0 10.7 15.0 9.3
1949 21.5 2.0 15.0 1.7

Siuslaw 	 1949 12.0 5.7 12.0 5.7
Umpqua* 	 1945 39.5 1.9 11.5 5.0

1946 36.0 5.6 11.5 8.4
1947 28.5 29.6 11.5 48.3
1948 30.0 17.5 11.5 23.6
1949 29.0 23.2 11.5 29.7

Coquille 	 1949 32.5 57.9 32.5 57.9
*Counts made cooperatively with Oregon Game Commission, except in 1949 when counts

were made exclusively by Oregon Game Commission.
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1930	 1940

—as indicated by the catch trends—was due to the gill net fisheries, it is again
obvious that the restricted seasons have acted independently to reduce the catches.
Nevertheless, there is no question but that the silver runs (and not just the
catches) have declined. Spawning ground surveys in recent years on many coastal
rivers reveal only small numbers of spawning salmon, even in selected areas
containing good gravel beds (Table 3). In many of these areas local residents
reported that the spawning populations in earlier years were many times larger
than those of recent years.

CHUM SALMON
Chum salmon are most abundant in the rivers along the northern part of

the coast, although they do occur in some numbers as far south as Coos Bay.
The mature fish leave the ocean and ascend the streams to spawn generally in
their fourth year from October through December with the peak occurring in
November. These fish spawn in the lower reaches of the streams almost imme-
diately following their entrance into the river. The young emerge from the
gravel in the late winter and immediately descend to salt water, even before
the yolk sac is completely absorbed.

The largest fishery for this species occurs in Tillamook Bay, but some are
also taken in the Nehalem River and the rivers south to the Alsea. The average
size of 87,000 chums taken commercially in Tillamook Bay over a period of
seven years was 10.5 pounds. The commercial take of chum salmon is shown
in Figure 10. This includes the number of pounds converted on the basis of
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FIGURE 10. Annual production of Chum Salmon by the Commercial Fisheries of the

Oregon Coastal Rivers, 1892-1949.
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70 pounds of round fish per case from Cobb's published totals from 1892 to
1928. Following 1922, data from the Fish Commission's records are shown.

Chums are considered a poor quality salmon and for many years were not
in great demand. As the production of other species diminished, the demand
for these fish gradually increased until at present there is a market for all that
can be produced. As can be readily understood, economic conditions have in-
fluenced the size of the catches tremendously in the past. In fact, the landing
records, except in the last few years, probably indicate but slightly the trend
of the populations. Fishing regulations in general have not restricted the chum
salmon fishery, and such changes in fishing intensity as may have occurred re-
sulted chiefly from economic factors.

The river gillnet fisheries are the only means of harvesting this resource.
They are not taken to any extent by the ocean troll fishery or the legitimate
recreational fishery. For this reason, chum salmon fisheries are permitted in
some areas and seasons that would otherwise be closed to commercial salmon
fishing. There is a run of chum salmon in the Nestucca River which has been
withdrawn from commercial production since 1928. This run should be har-
vested since it would contribute to the economy and the food supply of the
State. At present, it is a wasted protein food resource.

Research to date has been concerned chiefly with the other salmon species
on the coastal rivers. Such studies as have been made on chum salmon suggest
that perhaps due to their haphazard spawning habits, such fluctuations as occur
in the size of the populations result more from the effects of natural factors than
from the effects of the fishery.

STEELHEAD
The steelhead is found in the streams and rivers along the entire length of

the Oregon coast. There are two distinct races of steelhead in the Rogue and
Umpqua Rivers, a "summer" steelhead and a "winter" steelhead. In the re-
mainder of the streams and rivers only the winter steelhead is found in any
numbers. No records are available on the size of the summer steelhead, which
has contributed but very little to the commercial fishery. The average weight
of 29,000 winter steelhead over a period of seventeen years has been 9.5 pounds
in the Tillamook Bay commercial fishery.

The adult summer steelhead passes through the lower reaches of the rivers
during late spring and summer, and the winter steelhead from November through
April. The summer steelhead have not been observed spawning, but the winter
steelhead is known to spawn from January through April in both the small
and large streams throughout the river systems.

The predominant age class in both the commercial and sport catches of the
1941-42 winter run of steelhead in Tillamook Bay was four years, most of the
fish having spent their first two years in fresh water and the last two years in
salt water (Sumner, 1945). The young steelhead were found migrating to sea
at Sandlake from March to June in 1949 at an average total length of 5.6 inches,
ranging in size from 1.5 to 7.8 inches (Oregon Game Commission, 1949).

The steelhead season has been considered as the open fishing days after
November 30. It is realized that a few steelhead are taken prior to this date,
the amount varying from year to year. The number of miles open to steelhead
fishing has decreased from 500 in 1893 to about 10 miles in 1949. The number of
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open days has decreased from 2200 to 10 and the number of day-miles from
39,000 to 90 (Fig. 12.) Since the number of fishing units as indicated by the
number of fishing licenses issued declined during this period, it is evident that
the commercial river steelhead fishery was sharply curtailed following 1928 and
virtually eliminated after 1946. Only in Tillamook Bay does the commercial
fishery continue after November 30. Here the closing date is December 10 in
order to allow the harvesting of the large runs of chum salmon.

It is impossible to draw any conclusions concerning the present status of the
coastal steelhead populations from the commercial catch statistics. Unfortu-
nately, only limited research has been conducted on the population dynamics
of these fish. Counts of adult steelheads migrating over Gold Ray Dam on the
Rogue River have shown a steady decline during the period of 1942 to 1949
(Oregon Game Commission, 1949). Since the commercial fishery for steelheads
on the Rogue was practically eliminated following 1910, it is obvious that other
causes are responsible for this decline. Such factors as the recreational fishery,
unscreened power turbines, and bacterial diseases are suspected by the Oregon
Game Commission. Similar counts over the Winchester Dam on the North
Umpqua River for the years 1946 through 1949 indicate that the steelhead
runs were at least maintaining themselves during that period in the North
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FIGURE 11. Annual Production of Steelhead by the Commercial Fisheries of the Oregon
Coastal Rivers, 1923-1949.
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FIGURE 12. Time and Area Open to Commercial Steelhead Fishing on Oregon Coastal

Rivers, 1891-1948.

Umpqua. However, the population trend of the coastal river steelhead is largely
a matter of conjecture.

From the above discussions, it is apparent that the downward trends in the
catches of spring chinook, fall chinook, silvers, and steelhead were occasioned
both by the progressive restriction of the commercial river fisheries in the coastal
streams and by decreases in the abundance of the fish populations. The exact
extent to which the fishery may have contributed to the decline of the runs is
difficult to assess.

Restriction of the take will not insure perpetuation of the runs. As a matter
of fact the elimination of commercial fishing on some coastal streams has by
no means resulted in any phenomenal increase in the runs or improvement in
the recreational fishing. The silver runs to the Nestucca (open to angling only
since 1926) are in relatively fair shape as indicated in Table 3, but they are
poorer than on some streams open to net fishing. Again, it is well known that
the Necanicum, which has not been fished commercially for twenty years, does
not have a good silver run. The Coquille, on the other hand, has a net fishery,
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and the runs to that river have been very good in recent years. The first move
in protecting the salmon runs, has often been to eliminate the river net fisheries.
Such happened in Europe, on the Eastern Seaboard and such is now the trend
on the Pacific Coast. In few if any of these instances to our knowledge has this
reduction in fishing brought about an increase in the runs.

Without doubt, many of the streams have been heavily fished and perhaps
overfished, but the failure of the salmon populations to respond to the restric-
tion and in many instances the removal of the commercial fishery indicates the
necessity of investigating other factors which may affect the populations. It is
probable that even yet we do not understand or even recognize all the factors
affecting the salmon runs. The ocean life of salmon and steelhead is still some-
what a mystery. It has only been in the past few years that concerted studies have
been started on this phase of the life history of the salmon.

The point to the above discussion is that there is much more to protecting
the fish runs than elimination of one type of fishing.

OTHER FACTORS AFFECTING THE POPULATIONS

Watershed Cover
Logging operations have been carried out to various degrees on the water-

sheds of all the coastal streams. Needless to say, this has caused considerable
changes in the characteristics of these streams. Forest fires, too, have taken their
toll of the watershed cover, particularly in the Tillamook area where approxi-
mately 250,000 acres of the headwaters of the Trask, Wilson, Miami, Kilchis,
and Nehalem Rivers were burned over. The effects of these changes on fish
populations have been obvious in many respects. In others, the effects have not
been so evident.

Stream surveys have shown that many miles of spawning area in the coastal
streams have been made unavailable and removed from salmon production
due to the formation of impassable log jams resulting from logging debris
(Figs. 13, 14, 15, and 16). Similar jams have also resulted from debris accumulating
in the streams in the wake of fires. The removal of the watershed cover has re-
duced its ability to hold moisture. Consequently violent fluctuations in stream
flow occur. The high winter flows scour the gravel from the stream beds in the
upper reaches of the river and cover with silt the spawning areas of the lower
reaches. In the summer the water temperatures are excessively high due to the
reduced stream flow and the lack of protection from the sun. None of these
conditions are conducive to salmon production as is evidenced by the rela-
tionship found between logging and salmon catches (McKernan, Johnson,
Hodges, 1950).

Water Use Projects
Other water uses also have an adverse effect on the salmon production of

the coastal rivers. Splash dams in the Coos and Coquille systems, built for the
purpose of sluicing logs down the rivers, have blocked the salmon runs and
eliminated the productivity of the streams above them. This practice has also
resulted in the sluicing of the gravel and destruction of the spawning areas
below the splash darns. Many impoundments for log ponds, power production,
and irrigation have been created without providing the proper facilities for
fish passage. These have eliminated the salmon runs in many river sections.
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Unscreened water diversions have taken their toll of young fish migrating down-
stream to the ocean. The diversion of water also has contributed to the reduc-
tion of stream flows in the critical summer months, thereby further reducing
the fish producing capacity of the streams. Fortunately, the use of the coastal
streams as vehicles of waste disposal has only been employed in one or two
instances, so pollution except in a few cases has not yet developed as a serious
problem to the maintenance of fish populations. In some instances, placer mining,
especially in the more southern rivers, has been a serious problem in the past.

Miscellaneous Factors

In addition there are other factors, which perhaps are not so obvious, yet
have adverse effects on the salmon populations. Among these are gravel op-
erations, the construction of roads with accompanying culverts, and the indis-
criminate construction of drainage ditches. The removal of gravel from stream
beds, in addition to destroying much spawning area also results in many in-
stances in the heavy silting of spawning areas downstream from the operations.
Most of the culverts installed during road construction are built without ade-
quate thought for the passage of fish. In many instances such culverts are par-
tial or complete barriers to the migration of the anadromous species. Drainage
ditches are often constructed in a manner that permits the fingerlings to enter
them after which many are left stranded when the ditches dry up in the summer.
In addition the drainage of marginal farm land reduces rearing areas for fin-
gerlings, and many times the construction of "tidegates" in conjunction with
such projects removes many of the smaller tributaries from salmon production.

The passage of adequate legislation and the cooperation of all interested
parties in these projects would do much toward alleviating these practices which
take their toll of the fish populations.

Recreational Fishery
In recent years the recreational fishery for all species of fish has undergone

a terrific expansion. This increased intensity of the recreational fishery for sal-
mon has placed an additional strain on the salmon runs. Estimates, based on
surveys of the Oregon Fish Commission (Henry, Morgan, Rulifson, 1950), in-
dicate the magnitude of the recreational salmon take in numbers of fish on some
of the coastal rivers. These have been converted to pounds as shown in Table
4. Although these figures do not include the recreational take for all the rivers
of the coast, the total indicates that this drain on the salmon stocks is of ap-
preciable significance and must be considered in the management of the salmon
runs.

Another serious drain on the salmon runs has been the taking of down-
stream migrating salmon as "trout" by the recreational fishery. Large numbers,
particularly of silver salmon, have been taken in the streams and estuaries in
the past. However, the trend in trout fishing regulations has been directed to-
ward the alleviation of this condition.

Unfortunately, the take of the recreational fishery on the adult steelhead
runs has not been studied to any extent. These fisheries are not as localized as
the salmon fisheries, and the catch is more difficult to ascertain. Also, juvenile
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FIGURE 14. Tillamook Bay and Tributary Rivers Showing Areas Under Study and Obstruc-
tions to Salmon Migrations.
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Top: Log jam on Porter
Creek, North Fork Siuslaw
Ricer. (8-1-50)

Center: Log jam on Elkhorn
Creek, Trask River. (9-28-49)

Bottom: Splash dam 3.2 miles
above dead head, South Fork
Coos River. (8.20-48)

FIGURE 15. Log jams on the Siuslaw and Trask Rivers and a Splash Dam on the S. Fork of the
Coos River.



Left: Log jam and falls on Wilson River above Judge Rosenberg Memorial. (8-48)
Right: Log jam (impassable) % miles below Salmonberry Creek, Salmonberry River. (8.1148)

FIGURE 16. Log Jams and Falls on Wilson River and Salmonberry River.

TABLE 4. Take of Salmon by the Recreational Fishery in Selected Oregon Coastal
Rivers, in Pounds

RIVER
SILVERS FALL CHINOOKS SPRING CHINOOKS

1947 1948 1949 1947 1948 1949 1947 1948 1949

Nehalem 	   	 19,350 29,050 22,100 7,330 10,220 6,280 	

Tillamook Bay
and Tributaries 	 19,350 14,300 12,700 8,740 6,990 19,530 4,650 1,550 1,860

Nestucca 	 18,750 26,650 9,800 19,530 14,730 4,130	 	

Yaquina 	 2,250 	   2,420	 	

Alsea 	 42,750 29,200 16,150 3,000 3,170 3,630	 .

Siuslaw 	 27,350	 	   5,130	 	

Coquille 	   	 21,300 	   3,220 	   

steelhead during their fresh-water existence are one of the mainstays of the
extensive trout fishery. The complex problem of two major recreational fish-
eries operating on the juvenile and adult steelhead population creates many
difficulties in management of the steelhead populations.
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Ocean Troll Fishery

The troll fishery for chinook and silver salmon in the offshore waters along
the Pacific Coast has increased many fold since its inception shortly after the
turn of the century. (Only rarely is a chum salmon or a steelhead taken by
the troll fishery.) Unfortunately, the effect of this added fishery on those salmon
populations was not investigated to any extent until recent years. Sporadic stu-
dies had indicated the extensive coastwise migrations of these species, particu-
larly the chinooks, but the interstate and international problems involved in
the regulation of this fishery precluded all but localized efforts to manage the
salmon populations during their life in the ocean. These efforts without a doubt
contributed in varying degrees to the conservation of the species, but it wasn't
until 1948 that the problem was attacked on a coastwise basis. In that year, the
recently formed Pacific Marine Fisheries Commission recommended, on the basis
of available research data, preliminary coordinated troll fishery regulations for
the entire coast. These included closed seasons and minimum sizes which were
subsequently adopted by the three coastal states and Alaska; the regulations
finally adopted by California were slightly different but accomplish the same
objective.

These regulations prohibited the taking of silver salmon until June 15 and
placed a 26-inch minimum length (rather than the old 20-inch minimum length)
on chinook salmon. In addition there is a winter closure on chinook fishing in
the ocean.

The Commission also recommended that further investigations of the ocean
life of the salmon and the effects of the troll fishery be undertaken and, at pres-
ent, comprehensive studies along these lines are being conducted from Cali-
fornia to Alaska.

MANAGEMENT PROGRAM

Studies of the factors contributing to the decline of all the salmon popula-
tions are of value only in developing corrective measures. Since 1945, the Ore-
gon Fish Commission has been conducting extensive investigations on the
coastal streams. Stream surveys have been made during both summer and win-
ter to locate and determine the extent of the spawning areas and migration
barriers. A further objective is to develop relative measures of the distribution
of species and the escapement to the spawning grounds. The take of the recrea-
tional fishery of many of the rivers has been estimated and the effects of the
commercial gillnet fisheries on the salmon populations are being studied. The
fresh-water life history of the various species has been observed, and studies
designed to increase the efficiency of hatcheries have been carried out. As a re-
sult, a comprehensive management program for the salmon populations of the
coastal rivers has been developed.

Stream Improvement

Following detailed stream surveys by which barriers and spawning areas are
located, those obstructions which bar access of salmon to spawning grounds
are noted. Figures 13 and 14 show the data gathered by surveys conducted from
1948 to 1950 on the Coquille and Tillamook systems and are samples of simi-
lar work being conducted on other coastal rivers. It is realized that the water-
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shed conditions are not in a static state, and that periodic surveys are necessary
in order to keep abreast of the constant changes occurring in the fresh-water
habitat of the salmon.

jThere are state laws requiring the logging operators to remove such ams
as they may create, and also those operators constructing dams must proVide
facilities for the passage of fish. However, with the widespread logging activi-
ties in operation and the many miles of rivers which must be kept under sur-
veillance, it is difficult to obtain complete enforcement of these laws. Current
stream surveys assist in obtaining this enforcement, but many of the serious
barriers are the result of older operations. In those sections which have been
surveyed, 20 miles of apparently good spawning area on the Coquille and 16
miles on the Tillamook systems were found to be non-productive as a result
of natural and artificial barriers. Such areas as these occur to varying extents
in all of the coastal rivers.

In recent years it has become obvious that, if the anadromous fish popula-
tions are to be maintained in the face of adverse conditions resulting from the
industrialization of the Pacific Coast, every bit of spawning area in the rivers
will have to be made available for the propagation of these species. As rapidly
as funds permit, the Engineering Division of the Oregon Fish Commission is
making available such areas to spawning fish by removing log jams from the
streams and building fishways over falls and dams.

In the last few years log jams have been removed on the Wilson, Trask,
Alsea, and Coquille River systems by the Fish Commission. In addition the
Engineering staff has laddered natural falls and removed dams on the Nehalem,
Nestucca, Siletz, Alsea, and Umpqua River systems. Similar work is also being
conducted by the Oregon Game Commission's engineers.

Fishery Regulation

From spawning ground surveys and historical records, it appears that much
of the available spawning area is under-utilized. Granted that all of the factors
affecting stream production and the fishes' choice of spawning areas are not
known, yet when so few numbers of fish are observed on spawning areas (Table
3) which, according to reports, once supported many times that number, it be-
hooves the Commission in the face of the declining fish populations to insure
that escapement is improved. Furthermore, should it be that factors have de-
veloped in the watersheds which reduce the survival of the salmon during their
fresh-water existence, it is necessary that an increased spawning escapement be
provided to perpetuate the runs.

In order to increase the spawning escapement and at the same time main-
tain commercial river fisheries which are important to the economy of the vari-
ous costal communities, the Fish Commission in 1948 made several changes in
the fishing regulations. Due to the low level of abundance of spring chinook
salmon in the Tillamook system, the commercial fishery on this run was elim-
inated. This action terminated the commercial fishery for spring chinook sal-
mon on the coastal rivers. Regulations were also adopted at that time to give
additional protection to the fall chinook runs and incidentally to the silver
runs. These consisted of lowering the deadlines above which no commercial
fishing is permitted and delaying the opening dates of the fall fishing season
from 15 to 45 day on the various rivers.
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In addition to these regulations, catch quotas were applied to the silver
salmon fisheries in 1949 on the Coquille, Siuslaw, Alsea, Yaquina, and Neha-
lem Rivers which further reduced the catches as much as one-half that of the
previous year. Studies indicate that present regulations previously adopted for
the salmon fisheries on the Siletz River and Tillamook Bay are now providing
adequate protection to the stocks. On those rivers which are governed by quotas,
the fall fishing season opens on September 1 and continues for all species until
the quota of silver salmon is attained. Then, with the exception of the Ne-
halem River, all commercial salmon fishing ceases. On the Nehalem River,
regardless of the attainment of the silver salmon quota, commercial salmon
fishing is permitted from November 1 to 20 to allow the harvest of a portion
of the chum salmon run on that river; other species taken during this period
may be retained and marketed. On all of these rivers, even though the quotas
should not be attained, the seasons close on November 20 in order to assure
the maximum protection for steelhead from the gillnet fishery. The silver sal-
mon quotas placed in effect on the various rivers in 1949 were as follows: Co-
quille 100,000 pounds, Siuslaw 100,000 pounds, Alsea 130,000 pounds, Yaquina
100,000 pounds, Nehalem 300,000 pounds. These quotas were arrived at by
studying the trends of the previous catches from this cycle of fish. (Since silver
salmon mature at three years of age and die after spawning, these analyses of
the 1949 cycle involved the examination of the catch records for 1946, 1943,
1940, etc.) It has been anticipated that the silver runs in 1949 would be at a
low level of abundance and, with the exception of the \ Coquille River, it be-
came evident early in the season that the runs were going to be even lower
than expected. Consequently, the quotas for the season were revised downward
on the Siuslaw, Alsea, and Yaquina Rivers to 63,000 pounds, 63,000 pounds,
and 53,000 pounds respectively. These quotas effected in 1949 even shorter
seasons on these rivers than were permitted in 1948. The reduction amounted
to 29 fishing days on the Coquille and 12 days each on the Siuslaw, Alsea, and
Yaquina Rivers.

On the Coquille River the quota regulation of the fishery was responsible
for a large escapement of silver salmon to the spawning grounds. The number
of fish observed on the spawning grounds (58 per mile) was greater than on
any other river on which data have been collected (Table 3). Also, on the
Siuslaw, Alsea, and Yaquina Rivers, the quota regulations resulted in larger
escapements of silver salmon than would have been obtained through seasonal
regulations of the previous years. In addition to the silver salmon, the escape-
ment of chinook salmon was increased to some extent by this quota regulation.

Artificial Propagation
The Oregon Fish Commission maintains salmon hatcheries on the Nehalem,

Trask, Siletz, Alsea, and Coos Rivers. These are designed to supplement the
natural propagation of the coastal rivers. These hatcheries serve not only the
rivers on which they are located, but from them, fish are supplied to neigh-
boring rivers also. The uses of salmon hatcheries as supplemental aids are many,
and much research is being directed toward increasing their efficiency. Included
in this research are problems of nutrition, disease control, and the proper time
and place of release of the young fish.

As stream areas are again made available or are opened for the first time
to salmon production through the removal of log jams and the building of
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fish ladders over natural and artificial barriers, young hatchery-reared salmon
are planted in these areas to provide impetus in the establishment of runs to
these stream sections. Since chinook and silver salmon homing instincts appear
to be specific even to certain tributaries, it is thought that this planting pro-
cedure will bring these newly opened areas into production quicker than if the
infiltration of the natural runs were relied on.

In recent years the Commission's hatchery at Bonneville on the Columbia
River has had fall chinook eggs in excess of the number the hatchery could
hatch and rear to liberation size. Some of these excess eggs have been shipped
to the coastal hatcheries where they were hatched and the resulting fingerlings
distributed among the coastal streams. Such "transfers" have been made on an
experimental basis only, since the success of such operations is problematical.
In the Tillamook area a large number of fall chinook fingerlings raised from
transferred eggs were fin clipped before their release. The returns of marked
adults from these experiments will form a basis for the evaluation of the suc-
cess of such transfers. Likewise, such excess eggs of silver salmon from the Com-
mission's Klaskanine Hatchery on the lower Columbia River have been shipped
to the coastal hatcheries in an attempt to bolster the declining runs in various
coastal rivers.

In addition to the above, hatcheries have another useful function. In some
of the smaller coastal streams adverse water conditions can have a serious ef-
fect on the survival from natural propagation. These conditions do occur oc-
casionally, and at such times it is useful to have a supply of hatchery fish on
hand to supplement the survival of natural propagation.

The success of these various empirical approaches is being carefully studied.
In addition research is being conducted on various problems of a basic nature.
Such information as the effects of water flows and temperatures on salmon will
have to be understood, as will the effects of the selectivity of gillnets on the size
and sex composition of the escapement. These factors, and perhaps others that
are becoming apparent as research continues, will have to be understood before
the results of the present management practices can be interpreted and man-
agement improved.
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CONCLUSIONS

In spite of the progressive restrictions of the commercial river fishery during
the past fifty years, the trend of the salmon populations of the coastal rivers has
been downward. It is almost impossible to isolate and analyze separately the
causes of this decline, and any attempt to saddle one factor with the respon-
sibility is an oversimplification of the facts.

The salmon runs have too long been taken for granted. During the rapid
development of the coastal area, the welfare of the fish was ignored. The phy-
sical character of the watersheds was changed as the timber was stripped off,
and in these same operations streams were blocked by log jams, mill dams,
splash dams and even the gravel from the spawning beds of the streams was
removed to be used in road construction. At the same time other water uses
were developed for power and irrigation. While the productive capacity of
the streams was being reduced and the runs resultantly lowered, the fishermen
competed with each other for the remaining fish and blamed one another for the
lack of fish. Apparently, at no time until recent years was a serious program
developed or even considered for the conservation of the salmon runs. To
date with the possible exception of one or two instances pollution has not been
a serious factor in the decline of the salmon runs.

The commercial river fisheries are of considerable importance to the econ-
omy of various communities on the Oregon coast. They also provide a source
of salmon to those who have no other access to this productive natural resource.
The recreational salmon fishery is also an important source of income to Oregon
coastal communities. It is, therefore, important to these communities and the
State as a whole that the salmon runs be maintained at their maximum pro-
ductive level.

To accomplish this the Oregon Fish Commission has developed a long-
range management program for the coastal rivers. This encompasses stream
clearance and improvement projects, the use of artificial propagation in intro-
ducing runs and supplementing natural runs, and the close regulation of the
commercial river and offshore fisheries. This program has not been underway
long enough to ascertain its success, but in several instances it appears to offer
promise. However, close check is being kept on the runs in order that the
results of this program can be evaluated as soon as possible.

The stream surveys and other observations indicate that the coastal rivers
and their salmon populations are not beyond redemption, and that under
proper management can be made to yield annually several times their present
production.
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