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THE EFFECTS ON SALMON POPULATIONS OF THE
PARTIAL ELIMINATION OF FIXED FISHING

GEAR ON THE COLUMBIA RIVER IN 1935
D. R. JOHNSON, W. M. CHAPMAN* AND R. W. SCHONING

INTRODUCTION
Virtually every conceivable fishing device known to civilized man has been

used to take fish out of the Columbia River. The Indians caught huge numbers of
fish in former times with spears and dip nets. They also constructed weirs in the
tributaries and used a type of seine in the main river below Celilo Falls (Craig
and Hacker, 1940) . White men entered the fishery when the region was occupied
and soon learned how to use and build seines from the Indians. Other gear came
into use before long. The early fishermen began using gill nets in 1853 and set
nets at about the same time. Traps came into use the same year, two being built
near Oak Point (Craig and Hacker, 1940) . Other forms of gear not used on the
Columbia at the present time include fish wheels and purse seines.

With the increasing exploitation of the Columbia River salmon, it was in-
evitable that conflicts soon developed among operators of the various gears—par-
ticularly those gears in direct competition for the salmon on the same grounds,
and especially when they interfered with the successful operation of others. Feel-
ings ran high and disagreements were bitter long before 1900. Violence was
resorted to on several occasions and numerous heads were cracked in some of the
encounters. In general the traps, seines, set nets and wheels are used in one place
for long periods of time, whereas the gill net is a roving gear and may be used
over a long stretch of river in a single night. Consequently the former came to be
known as fixed gear and the latter as floating gear. Dip nets are included with
floating gear, although they are relatively stationary. Obviously the use of dip
nets at a falls or rapids precludes their interfering with gill nets. In general one
form of fixed gear rarely interferes with another except by competing for fish,
whereas it is not unusual for fixed gear to interfere with floating gear, i.e. gill
nets. As a result, the disagreement among the commercial fishermen has resolved
itself into a quarrel between those who use fixed and those who use floating gear.
The fight has continued up to the present. In 1927 fish wheels were eliminated
in Oregon and in 1935 wheels, traps, set nets and seines were eliminated in
Washington. Now in 1948 an effort is being made in Oregon to eliminate the
remaining fixed gear on the Columbia River.

It is the purpose of this report to review the problem, clarify the issues and
examine the effects of the major gear change in Washington in 1935.

The paper has concerned itself solely with the biological aspects of the prob-
lem. There are obviously important sociological concepts involving who should
harvest the crop of fish and how the harvest should be distributed. Since the Fish
Commission's duties under the law are to conserve and perpetuate the food fish-
eries resources of Oregon, they have regarded this sociological problem outside
of their jurisdiction.

• Original study undertaken by Dr. W. M. Chapman in 1938 while in the employ of the Washington State Depart-
mmt of Fisheries.
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Statistics involving the years 1928 through 1934 were obtained from Craig
and Hacker (loc. cit.) and the remainder were obtained from files and reports
of the Washington State Department of Fisheries and Oregon Fish Commission.
All statistics presented are based on license year records, i.e. April 1 to March 31
of the year following. Those for 1946 are subject to change upon receipt and
compilation of late reports.

COMMERCIAL SPECIES
Four species of salmon and steelhead trout are of commercial importance on

the Columbia River. The salmon include the chinook (spring and fall runs)
(Oncorhynchus tshateytscha), silver (0. kisutch), blueback (0. nerka) and
chum (0. keta). The spring run of chinook enters the Columbia in late winter
and spring and the migration continues through the lower river until about
August. At that time there is quite a marked change, the highly esteemed early
fish disappearing from the catches, and the less valuable, but at present more
numerous, fall run appearing. The chinook is the largest species of salmon,
averaging about 22 pounds, and occasionally reaching a weight of 80 or 90
pounds. Most spring chinook migrate to the Columbia headwaters, only four
populations of that run entering tributaries below Bonneville Dam (Cowlitz,
Lewis, Sandy and Willamette Rivers) . Fall chinook, on the other hand, are com-
mon in the tributaries of the lower Columbia. Steelhead trout (Salmo gairdnerii)
migrate to virtually all accessible streams.

Silver salmon are all fall run fish and appear only in insignificant numbers
before August. Normally the run is over by late fall. While most silvers migrate
short distances to spawn, there were once substantial runs to the tributaries of the
middle Columbia, such as the Methow, Wenatchee, Yakima and Grand Ronde
Rivers. Silvers range in weight from -.wo or three pound jacks (precocious males)
to occasional 25 or 30 pound fish and average about ten pounds. For the most
part silver salmon return to their parent stream to spawn in their third year of life.

Blueback salmon pass through the lower Columbia in June and July on their
way to spawning grounds in the Columbia's headwaters. This species averages
from three to four pounds in weight with a range from two to ten pounds. Blue-
backs normally spawn in lakes and streams tributary to them.

The lowest grade of salmon, the chum, migrates up the Columbia to the lower
tributaries during the fall, the peak of the run usually occurring in October and
November. This species averages ten to twelve pounds in weight.

The steelhead is the only trout taken commercially on the Columbia, and
averages about eight pounds in weight. While all Pacific salmon die after spawn-
ing, a part of the spent adult steelheads survive and spawn more than once. This
species exists in virtually all the accessible tributaries of the Columbia and mi-
grates up the river at all times of the year.

GEAR
Legislation has eliminated fish wheels from the Columbia River and reduced

the amount of fixed gear (fish wheels, traps, seines and set nets). These changes
in gear have altered the fishery considerably, both as to total take of fish by each
type and as to take of each species. To understand the reason for the various
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changes, it is necessary to have some knowledge of the gears and the conditions
under which they operate most effectively.

Gill Net
The drift gill net is essentially a rectangular piece of webbing weighted on

the lower side with leads and buoyed on the top side by corks and is fished by
laying it out across a section of the river. The migrating fish become tangled
in the web, and after the net has drifted for the appointed distance the net is
hauled aboard, the fish removed and another drift is made. Since the size of the
fish entering the fishery is so variable (from a two and a half pound blueback to
an eighty or ninety pound chinook), the size of mesh used by the fishermen like-
wise varies from 3 inch stretch mesh to an 11 inch stretch mesh. None of the
various nets catch only one size of fish. Big chinook become tangled in blue-
back web in which they could not possibly gill, and small blueback get caught in
chinook web that they could easily swim through. The size of the mesh used and
the actual size of the net thus vary widely throughout the season and perhaps
from year to year. These changes are not recorded in the statistics of the fishery.
The efficiency of the net varies not only with the skill used in laying it out and
taking it in but in the manner it is ''hung" (the manner of attaching and propor-
tioning the cork and lead line). Fishermen take infinite pains in hanging and
rehanging the net until the balance is such that they feel it is fishing with maxi-
mum efficiency.

Drift gill nets are fished in two distinctive manners on the Columbia River.
In one instance the net is constructed so that its top edge floats at or near the
surface of the water. This is called a "floater". For the other method the net is
constructed so that its bottom edge drifts on or near the bottom. This is called a
"diver".

The efficiency of the gill net is greatly influenced by the character of the river.
It is most efficient when the water is muddy (during the spring), for it is de-
pendent on the fish's blundering into the web and getting caught before it sees
the net. When the water is clear and the days are bright, the fishing is done
almost entirely at night. When the river is muddy, the drift may be fished for
twenty-four hours a day. There is, thus, a great variation in the intensity of the
fishery from week to week and month to month. Especially in the lower river, the
tidal fluctuation exerts an important influence on the efficiency of the gill net.
This is especially noticeable when the river is clear and favorable tidal conditions
must coincide with darkness to produce the maximum efficiency.

Columbia River gill nets are perhaps the most complex used in any fishery.
The above discussion has concerned itself with the "main mesh". In many nets,
particularly divers, various "strings", "slackers" and "trammels" are also
attached to the cork and lead lines so as to form a net of .up to three layers or
"walls-. The purpose of these additions is to bag a large fish that would not be
gilled. Another attachment is an apron, which floats ahead of the net and over
the fish.

Set Net
Set gill nets are similar in construction ( although often differently hung) to
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single wall drift gill nets. In fact, more often than not, the set net is a drift net
which is too worn out to be used in that manner. The difference is in the manner
of fishing. The set net is laid out usually in an eddy, where the current is slow,
and anchored at both ends so that it is stretched fairly tightly across the current.
Some eddies are very susceptible to this type of fishing and are consistently pro-
ductive, but this type of gear has never been of much importance on the river.
Because it can be laid out and run in a rowboat with little notice, and old worn
out nets can be used, it has always been a favored gear for illegal fishing.

Seine
The beach seine is operated by laying the net out across the channel in a

crescent opening downstream. After sweeping downstream open for a certain
distance, both ends are brought in to the beach and the net with the fish is slowly
drawn in until the lead line is completely on the beach. The fish are then removed
from the resulting bag. The gear is laid out with a power boat and is usually
drawn in by horse power. Seine crews are large, involving from eight to fifteen
or more men, and use from three to eight or ten teams of horses.

Seines, like traps, depend on means directly opposite to that of a gill net to
catch fish. That is, they depend on the fish's seeing the web and "leading" along
the crescent to the center. When the water is muddy and the fish cannot see the
web, they do not lead and the seine does not usually operate efficiently. The
expense of operation of a seine is large and it must catch a great many fish to
show a profit. For these reasons the large seines seldom start operation until the
June freshet has begun to subside and river clears up. Their maximum produc-
tion period is in July, August and September. Hardly any two seines are compara-
ble either in size or efficiency since some grounds are much more productive than
others and some seines are two or three times as large as others. Furthermore, it
is unlikely that the efficiency of any one seine is comparable from one year to
another over either short or long periods. In the first place, the fish appear to
migrate in different channels from one year to another, especially in the lower
river. In the second place, the channels in the lower river are continually chang-
ing. Nature is greatly aided in this respect by the construction of jetties and
dredging of new channels by the U. S. Corps of Engineers. Since the seines are
fixed legally to one spot, many productive grounds have been wiped out, and
other new ones built up. While several seine grounds are productive every year,
other small seines are operated each year only for a short time so that the grounds
may be legally held until the time every few years when the fish happen to choose
that channel for migration and large catches can be made.

Trap
The traps are essentially the same as those used extensively on the east coast

for catching many species of fish. They depend on the fish's seeing the web and
leading along it into the series of baffles leading to the spiller where they are
removed. Therefore, they, like the seines, are inefficient when the river is muddy.
Traps are subject to being washed out or torn apart by drift logs in flood time.
Consequently few are driven before the river begins to subside from the annual
June freshet.
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While the principle of the trap is the same everywhere, it takes many shapes
on the Columbia. The most common type is a lead running out from shore with
the pot and spiller on the outside end and the opening to the pot on the down-
stream side of the lead. In the lower river, where the tides remain effective, the
heart may also have an opening on the upstream side of the lead so that it will
fish on both the flood and the ebb.

Dip Net

Dip nets are used almost entirely by Indian fishermen fishing at Celilo Falls.
This was an established fishery when the first white man came to this country.
In those days the Indians dried the salmon caught for domestic use and for an
extensive commerce with the tribes of the interior. Today they fish in a somewhat
similar manner except that all their catch not dried for domestic use goes into the
normal channels of trade. The fish become congregated below Celilo Falls, which
is a semi-barrier to their migration, and the Indians scoop them out with long-
handled dip nets.

Fish Wheel

Fish wheels were the most efficient gear ever used for catching salmon on the
Columbia River. However, they were relatively few in number and probably
never accounted for as much as 5 per cent of a total year's salmon catch. A fish
wheel is a series of mesh buckets built into a water wheel of large diameter. It
depends on the current of the river for its motion and, except when a brake is
applied, revolves slowly day in and day out with a minimum of attention. As the
wheel turns, the buckets, which open downstream, scoop in turn through the
water. The fish moving upstream enter the bucket and are lifted our of the water.
They then slide down to the axle, out a hole in the side of the wheel and down a
chute into a box without a finger having been lifted in their capture. Since the
original cost of the fish wheel was considerable and since it was of fixed posi-
tion, it depended for success upon fish being concentrated in considerable num-
bers and directed through a narrow channel. Two types have been used: one
placed on land across either a natural or artificially cut channel in the rock, the
other placed on a floating scow.

The general status of the various Columbia River salmon runs is important
from the standpoint of gear being used because the efficiency of the several gears
varies with water conditions. Gill nets and set nets, as has been mentioned,
operate best during periods of rather high, muddy water when fish can be taken
both day and night. Seines and traps, on the other hand, can best be operated
during periods of low, clear water, as the fish must actually see the web and follow
along it in order to be trapped and taken. Inasmuch as the Columbia is usually
muddy in May and June, gill nets and set nets tend to be most effective at the time
when the badly depleted spring chinook and blueback runs are in the river. Like-
wise the clear water of the late summer and fall tends to favor the fixed gear
during the period that the more abundant fall runs are present.
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DISCUSSION
Chinook Salmon

The spring run of chinook salmon enters the Columbia from February through
July. This run is composed of numerous races, most of which spawn in tribu-
taries of the upper Columbia. The shorter migrations of the fall run begin in
August and consist of fish inferior in flesh to those of the spring run. Because of
a very intense spring fishery, the elimination of many up-river spawning grounds,
and partial barriers to migration, the spring run has declined generally for many
years. The fall run, on the other hand, appears to be maintaining itself.

After 1934, fish wheels, set nets, traps and seines were not permitted to oper-
ate on the Washington side of the river. Fish wheels alone of the fixed gear have
been outlawed on the Oregon side (1927) . Table 1 reveals the catch by various
gears, both before and after the elimination of the fixed gear on the Washington
side. Table 2 and Figure 1 indicate the percentage of the total catch taken by
each gear. Troll landings have not been included, as troll-caught fish may not
have originated in the Columbia River. Furthermore, this study is concerned only
with the river fishery.

All landings by fixed gear shown for Washington subsequent to 1934 were
made in Washington by fixed gear fishermen licensed in Oregon and fishing in
Oregon waters.

Catch Trends by Gear
Of particular interest is the average annual portion each gear took of the total

catch in the years immediately before and those immediately after the elimination
of fixed gear on the Washington side of the river. The average annual gill net
landing amounted to 63.1 per cent of the total from 1928 through 1934 and in-
creased to 70.7 per cent during the following twelve years (Table 2) . The in-
crease occurred abruptly in 1935 ( the first year of the gear change in Washing-
ton) . While the total take of chinooks was declining from an annual average of
17.1 millions of pounds before the gear change (1928 through 1934) to 15.3
millions after (1935 through 1946) , the actual take in gill nets remained about
the same.

The set net catches remained insignificant, the take by that gear never exceed-
ing 1.5 per cent either before or after the gear change.

Whereas traps had taken an average of 15.3 per cent of the chinooks in the
seven years before the gear change, the take since then has been reduced to 3.8
per cent. During this time the number of licensed traps decreased by almost 90
per cent ( see later) .

Seine catches dropped only slightly following the gear change in Washing-
ton (from 16.7 to 14.3) . For some years since 1935 the percentage taken by seines
has actually been larger than that for some of the years previous to the gear
change. The best seining grounds are on the Oregon side, and apparently the
elimination of seines in Washington did not alter the importance of seines appre-
ciably for the entire river.

The striking increase of more than 400 per cent ( from 2.4 to 10.5) in the per-
centage take by Indian dip nets at Celilo Falls after the gear change serves to
emphasize that the elimination of one form of gear reacts to the benefit of others.
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FIGURE 1. Percentage of Total Annual Catch of Columbia River Chinook Salmon
Taken by Various Types of Gear, 1928 through 1946.
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TABLE 1. Annual Production in Pounds of Chinook Salmon in the Columbia River by
Each Type of Gear, 1928 through 1946

Year Gill Net Set Net Trap ' Seine Dip Net Fish Wheel

1928 	 9,559,285 191,023 2,514,071 3,360,747 81,663 266,041
1929 	 9,199,633 254,822 2,411,363 2,080,457 302,479 194,887
1930 	 10,486,492 126,486 2,639,565 2,785,097 407,811 173,537
1931 	 12,723,561 188,955 2,713,748 3,591,697 708,588 200,086
1932 	 10,583,929 47,168 2,396,091 2,156,578 199,148 449,631
1933 	 12,016,294 168,546 2,653,194 2,313,988 729,105 478,444
1934 	 10,793,000 90,800 2,939,900 3,693,800 410,000 195,200
1935 	 11,086,789 62,500 403,100 2,168,500 1,424,966
1936' 	 11,185,803 74,400 472,100 2,275,817 1,536,461
1937 	 13,634,940 32,700 576,618 2,844,616 1,493,052
1938 	 8,969,907 33,152 468,226 1,784,885 1,311,972
1939 	 9,866,642 81,137 633,785 2,133,144 1,058,424
1940 	 8,921,500 143,184	 634,574 2,450,215 1,616,510
1941 	 15,491,002 197,444 801,340 3,206,568 3,038,844
1942 	 12,651,776 182,797 688,448 2,506,858 2,467,197
1943 	 7,710,244 111,484 473,119 1,821,214 1,545,779
1944 	 10,497,853 146,847 552,028 1,844,604 1,159,113
1945 	 9,679,133 178,009	 596,171 1,198,767 887,276 ......
1946 	 9,566,419 212,369	 593,453 1,847,340 1,760,219

'Small landings made after 1935 which were listed (probably erroneously) as taken by "set line"
haya been ommitted, as have insignificant landings listed as "miscellaneous". There have been
similar omissions for some of the other species. These are included in the totals, however, in
subsequent tables.

TABLE 2. Percentage of Total Catch of Chinook Salmon on the Columbia River Taken by
Each Type of Gear, 1928 through 1946

Year	
-r

Gill Net Set Net Trap Seine Dip Net Fish Wheel

1928 	 60.4 0.7 15.7 21.0 0.5 1.7
1929 	 64.6 0.9 16.7 14.4 2.1 1.3
1930 	 63.5 0.4 15.9 16.8 2.4 1.0
1931 	 63.7 0.5 13.5 17.8 3.5 1.0
1932 	 66.8 0.1	 15.1 13.6 1.3 3.1
1933 	 65.4 0.9	 14.5 12.6 4.0 2.6
1934 	 59.5 0.5 16.2 20.4 2.3 1.1
1935 	 73.2 0.4 2.7 14.3 9.4 ....
1936 	 72.0 0.4 3.0 14.7 9.9 ....
1937 	 73.4 0.2 3.1 15.3 8.0 ....
1938 	 71.4 0.3 3.7 14.2 10.4 .	 ...
1939 	 71.6 0.6	 4.6 15.5 7.7 ....
1940 	 64.8 1.0 4.6 17.8 11.8 ...	 .
1941 	 68.1 0.9 3.5 14.1 13.4 .	 ...
1942 	 68.2 1.0 3.7 13.5 13.3 ....
1943 	 65.7 1.0 4.0 15.6 13.2 ...	 .
1944 	 73.9 1.0 3.9 13.0 8.2 ....
1945 	 77.1 1.4 4.8 9.6 7.1 ....
1946 	 68.4 1.5 4.2 13.2 12.6 ....

During the whole period under consideration (1928 through 1946), fish
wheels were permitted to operate only on the Washington side from 1928
through 1934. That gear was responsible for about two per cent of the take dur-
ing those years.
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For all fixed gear the percentage take of chinooks in Oregon has risen from
20.9 in the period 1928 through 1934 to 25.0 during the years 1935 through 1946.
The fixed gear landings in Washington shifted from 53.5 per cent of the Wash-
ington catch down to 3.6 following the gear change, the 3.6 per cent having been
taken in Oregon waters. For the entire river the change has been from a take of
34.5 per cent by fixed gear down to 18.8 per cent (Table 18) .

Total Catch Trend
Examination of Table 3 and Figure 2 reveals that the chinook catch has

declined over the years. Since 1928 the decline has been gradual but there have
been some excellent years since that time. In particular it is well to notice that
there was no noticeable change in trend coinciding with the gear change in
Washington in 1935.

Oregon

FIGURE 2. Annual Columbia River Chinook Landings, Including Breakdown by State,
1923 through 1946.
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TABLE 3. Annual Production in Pounds of Chinook Salmon in the Columbia River,
1928 through 1946

Year	 Oregon
	

Washington
	

Total

1928 	 9,581,866 6,390,964 15,972,830
1929 	 8,378,293 6,065,348 14,443,641
1930 	 9,924,448 6,694,540 16,618,988
1931 	 12,439,438 7,687,197 20,126,635
1932 	 8,656,605 7,175,940 15,832,545
1933 	 10,171,600 8,187,971 18,359,571
1934 	 10,316,000 7,806,700 18,122,700
1935 	 10,967,400 4,178,455 15,145,855
1936 	 11,875,200 3,669,381 15,544,581
1937 	 13,521,200 5,060,726 18,581,926
1938 	 9,280,900 3,287,242 12,568,142
1939 	 9,779,100 3,994,032 13,773,132
1940 	 9,949,324 3,816,659 13,765,983
1941 	 16,252,163 6,483,035 22,735,198
1942 	 12,669,235 5,879,548 18,548,783
1943 	 8,530,912 3,173,340 11,704,252
1944 	 9,488,039 4,723,839 14,211,878
1945 	 8,523,535 4,025,483 12,549,018
1946 	 9,600,027 4,394,038 13,994,065

It appears, then, that there has been no major change in the overall escape-
ment. Along with the increased percentage take in gill nets and particularly dip
nets, the maintenance of the trend of landings at approximately that of 1928-
1935 in the years following the gear change in Washington (Table 3, Figure 2)
points to the futility of attempting to increase escapement by eliminating spe-
cific types of gear. Furthermore, in this instance the effect, if any, of the elimina-
tion of fixed gear in Washington on total production has been in favor of the fall
runs where additional help is least needed and least helpful to the spring and
summer runs where help is necessary.

A hypothetical case serves to illustrate what might have been the situation
had the fixed gear elimination saved for spawning purposes all of the fish pre-
viously caught in Washington fish wheels, traps, seines and set nets. If a catch
of 1,000,000 fish be hypothesized for the fall run of chinooks out of a run of
1,500,000 fish, then the catch to escapement is 2 to 1, a reasonable figure used by
Rich regarding the run of 1938. One must also assume that conditions affecting
the survival of the salmon are relatively stable. What then would have been
expected to happen after the gear change in Washington ? The possibilities are
illustrated -in Figure 3. During 1931 through 1934 the hypothetical catch re-
mained 1,000,000 fish. From 1928 through 1934 fixed gear accounted for roughly
35 per cent of the chinook catch. After that year (1935 through 1946) fixed gear
took approximately 20 per cent of the chinook catch, a decrease of 15 per cent.
If this had not been reflected by an increase in other gear, the total take would
therefore have dropped by 15 per cent, and would have equalled 850,000 fish
during the following four year cycle. The catch to escapement would have been
1.3 to 1 during the years 1935 through 1938 and the escapement would have been
150,000 fish higher, i.e., 650,000.
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Inasmuch as the original assumptions involved stable conditions and inferred
that an escapement of 500,000 fish produced a run of 1,500,000 of which 500,000

escaped, it follows that each spawning fish is assumed to produce three fish to the
following run of which, originally, two were taken. (The troll take is not being
considered here) . The increased escapement of 650,000 fish in the years 1935
through 1938 would be expected to produce a run of 1,950,000 fish in the cycle
years of 1939 through 1942. The take being 1.3 to 1 would amount to 1,100,000
and the escapement would be 850,000.

The additional escapement amounting to 850,000 fish in the years 1939
through 1942 would be expected to produce a run of 2,550,000 fish in 1943
through 1946. The take from such a run would amount to 1,450,000 fish. Biolo-
gists well know that there is a limit to such increases and that over-crowding on
the spawning grounds and other limiting factors will prevent their increasing
indefinitely or even continuing at the same rate. Nevertheless, there is no evidence
that Columbia River fall chinook are approaching such a condition. On the other
hand phenomenal increases will occur when fish populations are given assist-
ance as indicated by the fantastic increases among sockeye salmon on the Fraser
River system. (Pacific Fisherman 1948 Yearbook Number) .

Cycle IV

Hypothetical
Landings

V'
s■iverx•

1931	 32	 33	 34	 35	 36	 37	 38	 39	 40	 41	 42	 43	 44	 45	 46

YEAR

FIGURE 3. Theoretical Landings of Salmon by Cycle (Assuming that Fish No Longer Caught by
Washington Fixed Gear had Escaped to Spawn) Compared with Actual Landings.
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Attention is again drawn to Figure 3. The actual landings of chinook, which
are predominantly of the fall run, have been plotted on a percentage basis for
comparison with the theoretical curve. It will be seen that the actual take fol-
lowed the expected take very closely at first, but then departed sharply from it.

The catch trend of silver salmon was also plotted for comparison with the
theoretical curve which is, of course, valid for any run of fish, providing the orig-
inal assumptions and the rate of change from cycle to cycle are reasonable. Inas-
much as silvers are three years of age at maturity, the years 1932 through 1934,
1935 through 1937, 1938 through 1940 and 1941 through 1943 have been com-
pared with cycles I, II, III and IV of the theoretical curve. In this instance the
actual dates in Figure 3 are meaningless. The silver catch followed the theoret-
ical curve even less closely than chinooks. Consequently, it is evident that there
is no indication that the elimination of fixed gear had the effect of increasing
either the chinook or silver run.

Blueback Salmon
The blueback is one of the most valuable species of salmon in the Columbia

and is in an advanced stage of depletion. Improved runs of the past two years
have not changed the overall picture appreciably. A very intense fishery, coupled
with elimination of the majority of the important spawning grounds, has reduced
the populations to a fraction of their former abundance.

Catch Trends by Gear

Examination of the total take and also the percentage take by each gear from
1928 through 1946 (Tables 4 and 5) reveals that trap catches dropped sharply
in 1935 and became relatively stable at a much lower level. From 1928 through
1934 the traps accounted for an average of 20.1 per cent of the catch. From 1935
though 1946 the average was 4.2 per cent. The percentage catch in seines dropped
slightly from 15.9 to 12.4, and that from set nets dropped from 3.4 to 3.1. Fish
wheels did not appear in the fishery after 1934 and need not be discussed further.

Attention is drawn to the very small percentage take of dip nets in earlier
years, followed by a sharp rise in 1935 to a peak of almost 50 per cent of the entire
Columbia River blueback catch in 1936. The average percentage take therefore
quintupled. Gill net catches likewise rose after the gear change, but not so spec-
tacularly, the increase being from 41.9 (1928 through 1934) to 50.3 (1938
through 1946).

The relative take in fixed and floating gear is shown in Table 18, the actual
take being shown in Table 17. It is apparent that, in this instance, the percentage
catch by fixed gear dropped in both Oregon and Washington (referring here to
the percentage catch by each type of gear in each state relative to the total for each
state). The net result has been a decline from about 52 per cent to 20 per cent.
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TABLE 4. Annual Production in Pounds of Blueback Salmon in the Columbia River by
Each Type of Gear, 1928 through 1946

Year Gill Net Set Net Trap Seine Dip Net Fish Wheel

1928 	 160,945 15,992 42,973 68,399 688 30,480
1929 	 425,359 11,655 114,563 87,977 6,287 28,093
1930 	 237,066 16,717 105,739 114,750 45,500 54,934
1931 	 92,836 4,348 60,759 49,049 24,072 21,947
1932 	 50,320 2,484 82,102 24,126 2,593 23,151
1933 	 70,519	 39,503 41,290 18,923 57,644 204,406
1934 	 160,100	 5,800 56,400 89,500 22,800 81,600
1935 	 15,207 2,200 3,900 20,900 7,814
1936 	 142,341 4,900 15,300 47,700 207,360
1937 	 153,375 6,200 10,992 40,304 125,129
1938 	 266,546 12,847 15,211 46,700 86,570
1939 	 129,298 9,428 13,602 49,260 71,672
1940 	 144,604 20,720 11,285 29,932 155,372
1941 	 302,272 14,127 27,505 55,760 106,171
1942 	 111,327 7,943 4,841 18,354 49,883
1943 	 93,291 3,726 3,016 18,710 27,461
1944 	 23,242 3,038 2,587 9,096 16,331
1945 	 3,585 177 638 1,853 2,420
1946 	 66,327 5,426 11,454 19,953 6,636

TABLE 5. Percentage of Total Catch of Blueback Salmon in the Columbia River Taken by
Each Type of Gear, 1928 through 1946

Year Gill Net Set Net Trap Seine Dip Net Fish Wheel

1928 	 50.4 5.0 13.5 21.4 0.2 9.5
1929 	 63.1 1.7 17.0 13.1 0.9 4.2
1930 	 41.3 2.9 18.4 20.0 7.9 9.6
1931 	 36.7 1.7 24.0 19.4 9.5 8.7
1932 	 27.2 1.3 44.4 13.1 1.4 12.5
1933 	 16.3 9.1 9.6 4.4 13.3 47.3
1934 	 38.5 1.4 13.6 21.5 5.5 19.6
1935 	 30.4 4.4 7.8 41.8 15.6 .	 ..	 .
1936 	 34.1 1.2 3.7 11.4 49.6 .	 ..	 .
1937 	 45.6 1.9 3.3 12.0 37.2 .	 ..	 .
1938 	 62.3	 3.0 3.6 10.9 20.0 ....
1939 	 47.3 3.5 5.0 18.0 26.2 ....
1940 	 40.0 5.7 3.1 8.3 42.9 ....
1941 	 59.8 2.8 5.4 11.0 21.0 .	 ...
1942 	 57.9 4.1 2.5 9.5 26.0 ....
1943 	 63.8 2.5 2.1 12.8 18.8 ....
1944 	 42.8 5.6 4.8 16.7 30.1 .	 .	 ..
1945 	 41.3 2.0 7.4 21.4 27.9 ....
1946 	 59.1 4.8 10.2 17.8 5.9 .	 .	 ..

Total Catch Trend

It is apparent from Table 6 and Figure 4 that the total catch of bluebacks did
not drop in the same fashion as did the take by fixed gear. The annual blueback
landings steadily decreased from 1923 to 1935 (Figure 4) . They remained
fairly constant from 1935 to 1941 (a period when the catch might have been ex-
pected to drop off if the elimination of fixed gear in Washington had had the de-
sired effect of increasing the escapement), but have fallen appreciably since that
time to a low of 8,700 pounds in 1945. The blueback populations have been
markedly affected by the construction of Grand Coulee Dam and subsequent sal-
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vage operations undertaken by the Federal Government, and it is not possible to
draw precise conclusions from the statistics here presented. However, it can be
said that there is no evidence that the escapement increased concurrently with the
gear change. This is substantiated by the counts of the escapement past Rock Is-
land Dam near Wenatchee, Washington, which have been conducted by the U.
S. Fish and Wildlife Service since 1933 (Fish, 1948). For example, the count in
1933 was 40,737; 1934 -- 2,227; 1935 — 14,013; 1936 — 16,501; 1937 —
15,087; 1938 — 17,123. The count of 1933 was not equalled until 1946 when
46,563 passed the dam. Without question the recent rise in blueback populations
in 1946 and 1947 had nothing to do with the elimination of fixed gear in Wash-
ington.

FIGURE 4. Annual Columbia River Blueback Salmon Landings, 1923 through 1946.
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TABLE 6. Annual Production in Pounds of Blueback Salmon in the Columbia River,
1928 through 1946

Year	 Oregon
	

Washington
	

Total

1928 	 152,277 167,200 319,477
1929 	 326,945 346,989 673,934
1930 	 279,674 295,032	 574,706
1931 	 123,765 129,246	 253,011
1932 	 91,015 93,761	 184,776
1933 	 104,849 327,436	 432,285
1934 	 207,000 209,200	 416,200
1935 	 42,400 7,621 50,021
1936 	 284,700 132,901 417,601
1937 	 247,000 89,000 336,000
1938 	 292,700 135,174 427,874
1939 	 201,900 71,360 273,260
1940 	 243,142 118,771 361,913
1941 	 348,471 157,364 505,835
1942 	 138,299 54,049 192,348
1943 	 115,429 30,829 146,258
1944 	 44,703 9,882 54,585
1945 	 5,786 2,887 8,673
1946 	 87,017 25,273 112,290

Silver Salmon
Although the silver salmon is dwarfed in importance by the chinook on the

Columbia, the rake of this species nevertheless represents an important constit-
uent of the total salmon catch. Market conditions apparently have affected the
silver fishery in the past to some extent and it is possible that fluctuations in catch
reflect the demand for silvers as well as abundance. The yield of silvers has fluc-
tuated widely from year to year, but there is no clear evidence of decline during
the period under consideration.

Catch Trends by Gear
Perusal of Table 8 reveals that gill nets benefitted materially by the gear

change in 1935, the percentage take by that gear rising from 51.2 in 1934 to 74.7
in 1935. The average percentage take in gill nets from 1928 through 1934 was
35.6 whereas that from 1935 through 1946 was 73.0. Set net catches, as usual,
remained insignificant. Unlike the chinook and blueback catches, the Indian dip
net landings at Celilo did not register a material increase with the elimination of
fixed gear in Washington. Undoubtedly such was the case because so few silvers
migrate as far up the Columbia as Celilo Falls. The take in traps dropped sharply
following 1935 (from 58.4 to 14.5 per cent), whereas that from seines increased
to a high of 21 per cent of the total landings in 1943. The average in the seven
years immediately preceding 1935 was 5.1 per cent; during the ensuing twelve
years it had risen to 11.9 per cent.

Table 18 shows the percentage landings of silvers by fixed and floating gear
for the entire river and for each state for the periods prior and subsequent to the
elimination of fixed gear on the Washington side of the river. The total
effect of these changes has been to drop the percentage take by fixed gear from
64 per cent to about 28 per cent. The percentage of silvers landed from fixed gear
in Oregon during these periods dropped from 42.0 to 37.0; that from Washing-
ton dropped from 76.2 to 7.8.
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TABLE 7. Annual Production in Pounds of Silver Salmon in the Columbia River by
Each Type of Gear 1928 through 1946

Year Gill Net Set Net Trap Seine Dip Net Fish Wheel

1928 	 466,799 18,790 838,644 120,809 1,826 70
1929 	 761,190 6,974 1,417,479 106,440 2,393 206
1930 	 540,556 4,795 1,323,830 66,585 7,270 2,596
1931 	 236,884 3,872 860,541 15,473 7,414
1932 	 352,624 2,638 418,594 28,001 8,153 54
1933 	 522,158 16,045 553,583 106,995 8,628 126
1934 	 849,300 12,800 708,400 88,100 0
1935 	 1,621,339 5,600 282,800 258,100 1,400
1936 	 884,927 400 167,000 93,328 0
1937 	 1,073,395 1,500 211,298 198,865 500
1938 	 1,940,182 4,400 255,164 154,500 0
1939 	 1,095,493 6,321 259,476 204,269 200
1940 	 958,331 2,104 189,132 225,382 711
1941 	 663,261 3,926 314,227 194,474 22,139
1942 	 388,915 1,719 121,681 131,984 1,238
1943 	 424,033 5,988 125,990 149,453 694
1944 	 1,066,199 5,258 222,011 222,454 2,881
1945 	 1,367,941 21,315 228,788 250,163 886
1946 	 677,615 3,179 154,289 164,552 1,047

TABLE 8. Percentage of Total Catch of Silver Salmon in the Columbia River Taken by
Each Type of Gear, 1928 through 1946

Year Gill Net Set Net Trap Seine Dip Net Fish Wheel

1928 	 33.5 0.8 57.3 8.2 0.2 ....
1929 	 33.3 0.2 61.8 4.6 0.1 ...
1930 	 27.9 0.2 68.0 3.4 0.4 0.1
1931 	 21.2 0.2 76.5 1.4	 0.7 .	 .	 .	 .
1932 	 43.6 0.2 51.6 3.5	 1.1 ....
1933 	 43.2 1.3 45.8 8.9 0.7 ....
1934 	 51.2 0.8 42.7 5.3 0.0 ....
1935 	 74.7 0.3 13.0 11.9 0.1 ....
1936 	 77.2 0.0 14.6 8.2 0.0 ....
1937 	 72.3 0.1 14.2 13.4 0.0 ....
1938 	 82.4 0.2 10.9 6.5 0.0
1939 	 70.0 0.4 16.6 13.0 0.0 .	 ..	 .
1940 	 69.7 0.2 13.7 16.4 0.0 ..	 ..
1941 	 55.4 0.3 26.2 16.2 1.9 ....
194 2 	 60.2 0.3 18.9 20.4 0.2 ....
1943 	 60.0 0.9 17.8 21.2 0.1 ....
1944 	 69.2 0.3 14.4 14.4 0.2 ....
1945 	 73.2 1.1 12.2 13.4 0.1 ....
1946 	 67.7 0.3 15.4 16.5 0.1 ....

Total Catch Trend

As in the chinook and blueback, the total landings did not fall appreciably
following elimination of fixed gear in Washington (Table 9 and Figure 5). The
take in other gears, particularly gill nets, increased, and there is no evidence that
the escapement was improved by the elimination of fixed gear in Washington.
The only evident alteration in the catch was that the Washington landings de-
creased with the elimination of traps and seines and the Oregon landings in-
creased.
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FIGURE 5. Annual Columbia River Silver Salmon Landings, 1928 through 1946.

TABLE 9. Annual Production in Pounds of Silver Salmon in the Columbia River,
1928 through 1946 (excluding troll landings)

Year Oregon Washington Total

1928 	 513,168 933,770 1,446,938
1929 	 810,625 1,484,057 2,294,682
1930 	 694,202 1,251,430 1,945,632
1931 	 254,362 869,822 1,124,184
1932 	 298,594 511,470 810,064
1933 	 472,543 734,992 1,207,535
1934 	 658,800 999,800 1,658,600
1935 	 1,528,900 640,339 2,169,239
1936 	 804,700 340,955 1,145,655
1937 	 936,500 549,058 1,485,558
1938 	 1,564,800 789,446 2,354,246
1939 	 1,124,200 441,559 1,565,759
1940 	 1,001,916 373,744 1,375,660
1941 	 933,425 264,602 1,198,027
1942 	 473,882 171,664 645,546
1943 	 511,759 194,399 706,158
1944 	 1,135,583 405,423 1,541,006
1945 	 1,357,463 511,797 1,869,260
1946 	 683,360 317,444 1,000,804



22

Chum Salmon
The chum salmon is the least valuable per pound of all the salmon fished on

the Columbia River. For that reason many years passed before the demand be-
came sufficiently great to make it profitable to exploit this species. As a result the
runs appear to have maintained themselves and fluctuations in catch probably
follow variations in both the price and abundance of fish.

Catch Trends by Gear
Of the six types of gear most commonly used to take salmon on the Columbia,

only gill nets, traps, and seines catch appreciable numbers of chums. There is no
dip net fishery for this species because the majority of the spawning occurs in
tributaries below the dip net fishing grounds. It is shown in Table 11 that during
the period 1928 through 1934 seines never took more than 6.8 per cent of the
total catch (1929) and took as little as 0.2 per cent (1931) . Since the gear change
in 1935 the seines have taken from 5.1 (1937) to 10.4 (1945) per cent of the
total catch.

In no case since 1935 have traps taken more chum salmon than seines, and
usually they have landed much less. This is a reversal of the situation prior to
1935 when traps often took several times as many chums as did seines.

The percentage landings of chums by all fixed and floating gear for the whole
Columbia River and for each state are indicated in Table 18 for the periods be-
fore and after elimination of fixed gear in Washington. As with the other species
the years 1928 through 1934 and 1935 through 1946 have been lumped to indi-
cate conditions prior to elimination of fixed gear in Washington, and the years
1935 through 1946 have been used to indicate conditions since then. While the
average percentage of chums taken by fixed gear has dropped from 30.4 to 10.5
since the gear change in 1935, the take by that gear in Oregon has increased from
about 12 per cent to almost 18 per cent. Gill net landings have almost compen-
sated for the landings no longer made from Washington fixed gear. This has
reacted to the benefit of the large gill net fleet, but not to the fish it was intended
to preserve.
TABLE 10. Annual Production in Pounds of Chum Salmon in the Columbia River by Each

Type of Gear, 1928 through 1946

Year	 Gill Net Set Net Trap Seine Dip Net Fish Wheel

1928 	  3,376,560 60,292 1,240,334 194,729, 4,164
1929 	 1,458,992 53,335 328,381 134,803 1	 8,027	 5,293
1930 	 438.490 4,562 409,371 38,274 6,892	 1,024
1931 	 745,334 9,264 428,921 2,960 31,186
1932 	 859,332	 	 347,238 30,561 0
1933 	 905,224 19,210 187,046 60,986 1,248
1934 	 894,800 32,000 223,600 23,100 600
1935 	 715,807 9,100 43,000 45,000 200
1936 	 1,053,283 100 29,900 62,500 0
1937 	 1,775,916 4,300 43,399 96,800 0
1938 	 1,723,172 6,100 63,421 124,000	 0
1939 	 1,038,990 1,200 42,247 87,900 i	 7,800
1940 	 1,145,618 2,052 39,854 68,359 0
1941 	 3,724,435 22,520 38,027 354,177 0
1942 	  4,561,164 21,406 164,841 441,096 0
1943 	 906,099 17,618 22,730 31,051 0
1944 	 227,349 1,204 28,224 19,708 0
1945 	 487,488 3,025 36,102 61,437 591
1946 	 632,363 2,109 41,182 51.577 0
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TABLE 11. Percentage of Total Catch of Chum Salmon in the Columbia River Taken by
Each Type of Gear, 1928 through 1946

Year Gill Net Set Net Trap Seine Dip Net Fish Wheel

1928 	 69.2 1.2 25.4 4.0 0.1
1929 	 73.4 2.7 16.5 6.8 0.4
1930 	 48.7 0.5 45.6 4.3 0.8 0.1
1931 	 61.2 0.8 35.2 0.2 2.6
1932 	 69.5 28.1 2.5 0.0
1933 	 77.2 1.6 15.9 5.2 0.1
1934 	 76.2 2.7 19.0 2.0 0.0
1935 	 88.6 0.5 5.3 5.6 0.0
1936 	 	 91.9 0.0 2.6 5.5 0.0
1937 	 	 92.5 0.2 2.3 5.0 0.0
1938 	 89.9 0.3 3.3 6.5 0.0
1939 	 88.2 0.1 3.6 7.4 0.7
1940 	 91.2 0.2 3.2 5.4 0.0
1941 	 90.0 0.5 0.9	 8.6 0.0
1942 	 87.8 0.4 3.2 8.5 0.0
1943 	 92.7 1.8 2.3 3.2 0.0
1944 	 82.2 0.5 10.2 7.1 0.1
1945 	 82.4 0.5 6.1 10.4 0.0
1946 	 86.9 0.3 5.7 7.1 0.0

Total Catch Trend
It is evident from Table 12 and Figure 6 that there has been little diminution

of the landings since 1935. The pre-1935 yearly average was about 1.81 millions
of pounds and the post-1935 annual average has been about 1.77 millions. From
1935 through 1942 the annual landings increased when they theoretically should
have decreased due to gear limitations in Washington. From 1942 through 1946,
a period when the run might have been expected to pick up due to the expected
added escapement in the middle and late thirties, the landings decreased gener-
ally. No, the hoped for result of increasing the salmon runs by elimination of fish
wheels, traps, seines, and set nets in Washington has not been realized. From
the data obtained it is impossible to attribute any noticeable benefit to the gear
change.
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FIGURE 6. Annual Columbia River Chum Salmon Landings, 1923 through 1946.

TABLE 12. Annual Production in Pounds of Chum Salmon in the Columbia River,
1928 through 1946

Year
	 Oregon	 Washington

	 Total

1928 	 2,063,174 2,812,905 4,876,079
1929 	 931,097 1,057,734 1,988,831
1930 	 318,771 579,842 898,613
1931 	 379,205 838,460 1,217,665
1932 	 550,862 686,269 1,237,131
1933 	 517,884 655,830 1,173,714
1934 	 542,200 631,900 1,174,100
1935 	 452,700 355,407 808,107
1936 	 556,800 588,983 1,145,783
1937 	 1,058,100 861,315 1,919,415
1938 	 1,128,800 787,893 1,916,693
1939 	 706,800 471,337 1,178,137
1940 	 709,490 546,393 1,255,883
1941 	 2,463,290 1,675,869 4,139,159
1942 	 3,063,168 2,129,116 5,192,284
1943 	 541,196 436,427 977,623
1944 	 152,110 124,375 276,485
1945 	 358,935 232,438 591,373
1946 	 305,669 421,640 727,309

24
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Steelhead Trout

Steelhead trout constitute one of the more valuable commercial species on
the Columbia. While they are found migrating through the lower river at all
times of the year, the largest catches are made in July, August and September.

Catch Trends by Gear

Perusal of Table 14 reveals that the catch in traps dropped from an average
of 36.9 per cent during the seven years prior to the gear change to 14.4 per cent
in the ensuing twelve years. The percentage take in seines, on the other hand,
dropped only slightly (from 24.7 to 24.1 per cent) . As has been mentioned pre-
viously, the best seining grounds have always been in Oregon waters, whereas
the best trap sites were on the Washington side of the river. It is not surprising,
therefore, that the seine take has not decreased in spite of the elimination of that
gear in Washington. Set net catches of steelhead are unimportant.

Dip net catches climbed sharply from 3.9 per cent in 1934 to 12.7 per cent in
1935, a rise of some 300 per cent in one year. For the entire period before the
gear change the average percentage take was 2.9; since that time (through
1946) it has been 13.2. Gill net catches rose from 32.2 to 43.1 per cent of the
total in the periods before and after the gear change, respectively.

Obviously both types of floating gear benefitted by the gear change in Wash-
ington in 1935. Prior to the elimination of fixed gear in Washington some 73 per
cent of the Washington Columbia River steelhead landings were taken in that
gear (Table 18) . The Oregon steelhead take by fixed gear was about 55 per cent
during that time and dropped to 51 after the gear change. The net effect of the
change has been to reduce the total take of steelhead by fixed gear from 65 to 44
per cent.

TABLE 13. Annual Production in Pounds of Steelhead in the Columbia River by Each
Type of Gear, 1928 through 1946

Year Gill Net Set Net Trap Seine Dip Net Fish Wheel

1928 	 758,281 169,076 896,841 676,675 53,666 35,640
1929 	 925,081 35,826 1,086,061 689,842 82,845 16,444
1930 	 999,718 77,886 1,357,606 734,944 159,955 26,861
1931 	 810,377 39,149 1,278,800 768,909 70,747 7,988
1932 	 815,847 11,660 704,724 507,642 21,300 39,510
1933 	 969,961 33,437 584,418 586,414 54,995 65,200
1934 	 728,300 17,500 966,400 643,800 97,100 30,900
1935 	 788,059 15,600 181,700 500,200 216,509
1936 	 1,084,800 14,000 192,700 730,700 275,579
1937 	 893,691 6,800 280,012 665,198 177,340
1938 	 970,346 11,138 224,869 514,700 263,135
1939 	 649,914 18,736 264,139 537,311 195,871
1940 	 1,212,243 39,371 418,328 865,321 340,785
1941 	 1,183,481 36,143 397,162 677,536 320,401
1942 	 764,075 31,524 241,746 508,451 274,591
1943 	 578,057 21,988 328,715 345,060 214,866
1944 	 704,753 25,203 305,949 424,188 272,569
1945 	 817,999 27,925 288,759 431,406 286,886
1946 	 585,307 33,876 301,691 461,395 290,189
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TABLE 14. Percentage of Total Catch of Steelhead Trout in the Columbia River Taken
by Each Type of Gear, 1928 through 1946

Year Gill Net Set Net Trap Seine Dip Net Fish Wheel

1928 	 31.2 4.6 34.6 26.1 2.1 1.4
1929 	 33.1 0.8 38.3 24.3 2.9 0.6
1930 	 30.6 1.4 40.4 21.9 4.8 0.8
1931 	 27.7 0.9 43.0 25.8 2.4 0.2
1932 	 39.0 0.3 33.5 24.2 1.0 1.9
1933 	 42.3 1.5 25.5 25.6 2.4 2.8
1934 	 29.3 0.7 38.9 25.9 3.9 1.2
1935 	 46.3 0.9 10.7 29.4 12.7 ....
1936 	 47.2 0.6 8.4 31.8 12.0 ....
1937 	 44.2 0.3 13.8 32.9 8.8 ....
1938 	 48.9 0.6 11.3 25.9 13.3 ....
1939 	 39.0 1.1 15.9 32.2 11.8 ....
1940 	 42.2 1.4 14.5 30.1 11.8 ....
1941 	 45.3 1.4 15.2 25.9 12.2 ....
1942 	 42.0 1.7 13.3 27.9 15.1 ....
1943 	 38.8 1.5 22.1 23.2 14.4 ....
1944 	 40.7 1.5 17.6 24.5 15.7 ....
1945 	 44.1 1.5 15.6 23.3 15.5 ....
1946 	 35.0 2.0 18.0 27.6 17.4 ....

Total Catch Trend

The catch trend for each state and for the entire river is shown in Table 15
and Figure 7. It is apparent that the take of steelheads in Washington was
sharply reduced following the elimination of fixed gear in 1935, and concurrently
the Oregon take increased. For the entire river the landings have been more
nearly constant than in the years prior to 1935, i.e., the decline was less (Figure
7). From the data available it is not possible to state that the stringent measures
of "Initiative 77" (eliminating fixed gear in Washington) brought any measur-
able increase in the percentage of escapement of steelhead in the Columbia River.

TABLE 15. Annual Production in Pounds of Steelhead Trout in the Columbia River,
1928 through 1946

Year	 Oregon	 Washington	 Total

1928 	 1,128,909 1,461,270 2,590,179
1929 	 1,323,892 1,512,207 2,836,099
1930 	 1,487,154 1,869,816 3,356,970
1931 	 1,390,201 1,585,769	 2,975,970
1932 	 965,708 1,134,975	 2,700,683
1933 	 1,072,659 1,221,766	 2,294,425
1934 	 1,167,600 1,316,400	 2,484,000
1935 	 1,283,600 418,468 1,702,068
1936 	 1,904,200 393,579 2,297,779
1937 	 1,614,000 409,041 2,023,041
1938 	 1,639,200 344,988 1,984,188
1939 	 1,346,600 319,370 1,665,971
1940 	 2,378,646 497,402 2,876,048
1941 	 2,147,576 467,147 2,614,723
1942 	 1,429,000 391,387 1,820,387
1943 	 1,160,734 327,952 1,488,686
1944 	 1,352,956 379,706 1,732,662
1945 	 1,486,061 366,914 1,852,975
1946 	 1,312,823 359,635 1,672,458
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FIGURE 7. Annual Columbia River Steelhead Trout Landings, 1923 through 1946.

All Species
For all species the percentage take by fixed gear on the Columbia was about

40 per cent before the gear change in Washington and 20 per cent after that time
(Table 18).

The take of all salmon and steelhead in the Columbia River has been lumped
in Figure 8. The yearly catches have been gradually decreasing throughout the
period 1928 through 1946. The excellent chinook catches of 1941 and 1942
'caused an increase in the total landings, but a new low appeared in 1943 and the
landings have remained approximately stable at that level. Here again it is im-
possible to state that there has been a significant improvement in trend as a result
of the elimination of fixed gear in Washington.
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FIGURE 8. Annual Columbia River Landings of All Salmon and Steelhead,
1928 through 1946.

UNITS OF GEAR LICENSED
Not only are the trends of catches by the various gears of interest, but the

actual amount of each gear used is important. As has been mentioned, the num-
ber of licenses issued for each type of gear is not an exact measure of the number
of units fished because some of the licenses issued each year are never used or at
least not used consistently. However, the number of licenses issued does provide
a good indication of the trends in gear usage.

The number of licenses issued for the use of each type of gear for each year
from 1928 through 1946 on the Columbia River is compiled in Table 16. It is
apparent that the number of gill net licenses has gradually dropped during the
period in question ; the total issued for fixed gear dropped precipitately in 1935
with the elimination of that gear in Washington. Those issued for traps, sub-
sequently in use only on the Oregon side, decreased to a low of 32 in 1937 (com-
pared with a peak of 442 in 1930) and then gradually increased to 54 in 1946.
The sale of seine-licenses dropped from a high of 104 in 1928 down to 50 in 1935,
and subsequently declined regularly to a low of 17 in 1945. Set nets reached a low
of 134 in 1936 and then increased to 240 in 1946. It may be said that on the whole
the number of trap licenses issued has slowly increased since 1935, while that
for set nets has noticeably picked up, especially the last few years. The number
of seines has decreased.
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TABLE 16. Number of Units of Gear Licensed in the Columbia River for the Fiscal Years
1928 through 1946

Gill Net Set Net Trap Seine Fish Wheel

1,392 346 374 104 30
1,517 297 412 96 34
1,464 271 442 98 39
1,392 201 289 86 32
1,226 146 207 49 29
1,257 256 239 63 29
1,265 233 238 57 27
1,302 143 68 50 ..
1,239 134 38 47 ..
1,204 151 32 46
1,191 155 32 32
1,153 176 38 37 ..
1,108 178 39 36
1,018 187 40 32 ..

939 161 41 29 ..
931 184 44 24 ..
878 177 48 21 ..
916 220 53 17 ..
992 240 54 18 ..

INJURIES BY GEAR
The efficiency of the various gears used on the Columbia River has been dis-

cussed relative to the proportion of the catch of the various species taken by each
type. However, these data bear little relationship to the problem of whether or
not certain gears are actually injurious to the fish otherwise than by subtracting
fish from the run in the form of catch. The Oregon State Planning Board (1938)
studied this problem briefly, and many of the following remarks were derived
from their discussion.

Claims have been made that fixed gear, which in general uses a small sized
mesh, takes a considerable quantity of immature salmon. While it is generally
recognized that fixed gear takes more small fish than floating gear, the small fish
in question are almost all mature and there is some doubt that the small mature
fish (usually precocious males or - jacks - ) contribute appreciably to the repro-
ductive success of the run. Concerning the taking of small fish Rich (1935) re-
ported: -With the exception of . . . three collections made in the lower part of
the Columbia estuary, the fish found inside the river are all mature. This is .. .
obviously in accord with the familiar facts of the life history of the chinook
salmon."

It has also been held that fixed gear takes a larger proportion of female sal-
mon than floating gear, but there is no authoritative evidence whatsoever avail-
able to confirm this claim.

Salmon taken in gill nets usually are scarred somewhat by the meshes in
which they become entangled. Some fish manage to break out of the nets, but it is
claimed that many of these subsequently die unspawned as a result of having
been enmeshed_ While such may be the case, there are no data available to sub-
stantiate this belief.

So far as is known, the major effect of each gear on the salmon and steelhead
runs is to subtract fish from the populations. Hence the catch statistics appear
to be the only criterion for comparing types of gear.

Year

1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
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TABLE 17. Average Annual Columbia River Catch in Pounds by Fixed and Floating Gear
by Species and by State, 1928 through 1934, Compared

with 1935 through 1946

Period - 1928 - 1934, Inclusive	 Period - 1935 - 1946, Inclusive

Fixed
Gear

Floating
Gear

Fixed
Gear

Floating
Gear

Chinook Chinook
Oregon 	 2,072,644 7,851,340 Oregon 	 2,709,703 8,149,260
Washington ... 3,823,916 3,320,178 Washington 	 159,590 4,230,892
Both States ... 5,896,560 11,171,518 Both States . 2,869,293 12,380,152

Blueback Blueback
Oregon 	 67,139 116,508 Oregon 	 42,118 128,607
Washington . 146,813 77,311 Washington .	 . 5,347 64,246
Both States ... 213,952 193,819 Both States 	 47,465 192,853

Silver Silver
Oregon 	 222,081 306,818 Oregon 	 370,938 631,894
Washington . 738,211 231,067 Washington 	 32,486 384,216
Both States ... 960,292 537,885 Both States 	 403,424 1,016,110

Chum Chum
Oregon 	 89,070 680,899 Oregon 	 170,674 786,855
Washington . 460,064 577,499 Washington 	 6,099 713,168
Both States ... 549,134 1,258,398 Both States . 176,773 1,500,023

Steelhead Steelhead
Oregon 	 674,584	 544,862 Oregon 	 806,160 781,790
Washington ... 1,052,581	 390,591 Washington .. . 57,969 331,664
Both States ... 1,727,165 935,453 Both States 	 864,129 1,113,454

Total Total
Oregon 	 3,125,518 9,500,427 Oregon 	 4,099,583 10,478,406
Washington .	 . 6,221,585 4,596,646 Washington • 261,491 5,724,186
Both States .. . 9,347,103 14,097,073 Both States 4,361,084 16,202,592

TABLE 18. Percentage of Total Catch in the Columbia River Taken by Fixed and Floating
Gear, 1928 through 1934, Compared with 1935 through 1946

Period - 1928 - 1934. Inclusive Period - 1935 - 1946, Inclusive

Fixed
Gear

Floating
Gear

Fixed
Gear

Floating
Gear

Chinook Chinook
Oregon 	 20.9 79.1 Oregon 	 25.0 75.0
Washington ... 53.5 46.5 Washington 	 3.6 96.4
Both States ... 34.5 65.5 Both States 	 18.8 81.2

Blueback Blueback
Oregon 	 36.6 63.4 Oregon 	 24.7 75.3
Washington ... 65.5 34.5 Washington 	 7.7 92.3
Both States ... 52.5 47.5 Both States . . . 19.8 80.2

Silver Silver
Oregon 	 42.0 58.0 Oregon 	 37.0 63.0
Washington ... 76.2 23.8 Washington 	 7.8 92.2
Both States ... 64.1 35.9 Both States 	 28.4 71.6

Chum Chum
Oregon 	 11.6 88.4 Oregon 	 17.8 82.2
Washington ... 44.3 55.7 Washington 	 0.8 99.2
Both States ... 30.4 69.6 Both States 	 10.5 89.5

Steelhead Steelhead
Oregon 	 55.3 44.7 Oregon 	 50.8 49.2
Washington ... 72.9 27.1 Washington 	 14.9 85.1
Both States ... 64.9 35.1 Both States 	 43.7 56.3

Total Total
Oregon 	 24.8 75.2 Oregon 	 28.1 71.9
Washington ... 57.5 42.5 Washington . . . 4.4 95.6
Both States ... 39.9 60.1 Both States . . . 21.2 78.8
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CONCLUSIONS

It appears that the elimination of any one type of gear on the Columbia River
has served only to increase the catch by other gears rather than increase the es-
capement. The trend of total annual production of chinook salmon in the Colum-
bia River has not changed appreciably in the nineteen years under consideration
(1928 through 1946). This is interesting in view of the fact that elimination of
fixed gear (fishwheels, traps, seines, and set nets) in 1935, from the Washington
side of the river was undertaken presumably to reduce the catch and increase the
spawning escapement. The results have not been precisely as planned. While the
Washington catch has dropped sharply since 1934, the Oregon catch, despite
the slight decline in total production from the river, has actually increased
(Table 17). A probable reason for this is that the Oregon catch has been for
many years principally from gill nets and seines, and although the best trap sites
were on the Washington side of the river, many of the best gill net drifts and
seine grounds were on the Oregon side. In such an intensive fishery as that prac-
ticed on the Columbia River, there is presumably competition between the differ-
ent types of gear. The elimination of traps and seines from the Washington side
of the river left more fish for the gill nets and Oregon seines to catch. There were
insufficient gill nets in Washington to make up for the loss from traps and seines,
but the continuation of the use of all gear on the Oregon side gave rise to an
actual increase in Oregon's landings (e.g. chinook, Figure 1).

Various investigators have concurred in the above observations. For example,
Rich (1943) had the following to say concerning the elimination of fixed gear
on the Washington side of the Columbia: "It seems rather doubtful that these
restrictions have actually had this result (increasing the escapement) ... . It
may well be, however, that the elimination of these two forms of gear (referring
in this case to fish wheels and traps) has only resulted in increasing the catch
of other forms, without materially increasing the breeding stock."

In 1938 the Oregon State Planning Board studied commercial fishing opera-
tions on the Columbia River in order to determine general conditions of the
fishery, the results of elimination of fixed gear on the Washington side in 1935,
and whether or not such restrictions on the Oregon side were advisable. Con-
cerning some of these things they wrote, in part: " . . . the abolition of a par-
ticular type of gear would probably not decrease the total catch by the quantity
of fish previously taken by that gear." In addition, the Board stated, -The
abolition of fixed gear on the Oregon side of the Columbia River . . . would
not alone solve the problems of conserving the Columbia River salmon runs."
Further, ''The ban of any particular gear now in use would give a preference to
fishermen operating with other kinds of gear. A group of commercial fishermen
should not be discriminated against unless it is clearly demonstrated that their
fishing operations injure or deplete the fisheries to a greater extent than other
types of fishing. In considering different methods of commercial fishing opera-
tions, if no type of gear in use harms the resource (except that it catches fish)
the activities of any particular group of fishermen should not in equity be cur-
tailed without a corresponding curtailment in other groups."
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While there is little doubt that certain components of the Columbia River
salmon populations, particularly the spring chinook and blueback, are in dire
need of protection, it is equally evident that the elimination of any one form of
gear has not, and probably will nor provide that protection. Fishery regulations
designed to increase the escapement must operate on all gear used to take salmon
during their entire life cycle in both fresh and salt water.

SUMMARY

1. Six major types of commercial gear have been used to take salmon and steel-
head on the Columbia River; namely, gill nets, set nets, seines, traps, fish
wheels and dip nets.

2. The five important commercial species in the Columbia River are chinook,
silver, blueback and chum salmon and steelhead trout.

3. In 1927 fish wheels were eliminated in Oregon. In 1935 fish wheels, traps,
seines and set nets were eliminated in Washington.

4. The effect of the gear change in Washington in 1935 has been to increase the
take in other gears, while the previous trend of total landings has not changed
appreciably.

5. There is no conclusive evidence that the elimination of fixed gear in Wash-
ington increased the escapement of salmon and steelhead.

6. There is no conclusive evidence that any gear is injurious to the run except
by subtracting fish from the run.

7. Measures designed to increase the escapement should apply to all gears and
cover the entire life history of each species.
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