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THIRTY-SECOND AND THIRTY-THIRD ANNUAL REPORTS

The opening of the present biennium witnessed the beginning of a new
system of control of the fisheries of the state. The office of the State Fish
Commissioner passed out of existence, and under the terms of ‘the new
Civil Administrative Code, the duties heretofore performed by the State
Fish Commission and the State Fish Commissioner in making regulations
and enforcing the laws relating to conservation and control of the food
fishes of the state were delegated to the State Fisheries Board and the Di-
rector of Fisheries and Game, which official in turn appoints the Supervisor
of Fisheries, who has actual supervision of all work of the Division of
Fisheries.

A unique feature of the new control is that the Board is given practi-
cally unlimited power over the fisheries of the state, with the right to say
how, when and where, if at all, fishing operations may be carried on, the
only state in the union which gives its Fisheries Board such wide-reaching
powers, and the experiment is being watched with much interest by the
other states and some foreign countries and provinces who are confronted
with problems similar to those we have faced or are facing at present.

FISHERY RESOURCES OF THE STATE.

The developed fishery resources of the State of Washington are very
large. Prof. John N, Cobb, of the College of Fisheries, University of Wash-
ington, in a recent tabulation of the fisheries of the various states of the
Union, places this state fifth in value of products and ninth in the quantity
of products produced, an extraordinary showing when the fact is taken
into account that our fisheries, which are still in a partly undeveloped con-
dition, had their origin less than 50 years ago, have been very much ham-
pered in the past because the bulk of the population was east of the Mis-
sissippi River and thus out of reach for other than our highest priced
products—salmon and Halibut—and the lack of adequate transportation
facilities. These handicaps are slowly being removed, but our problem
still remains largely one more of distribution and markets than of produc-
tion. Of the many species available some have never been utilized at all,
while others have been but sparingly used. N

The fresh and salt,waters of.the North Pacific teem with edible animal
life. It has been estima}:ed that there are preésent in them all or part of
the year about 590 known species of fish, Of these about 150 enter some-
what actively into consumption, but only about 30 species may be said
to be in common use, the others figuring but slightly in the aggregate.
Some 85 species of mollusks, crustaceans, reptiles and mammals enter more
or less actively into the commercial fisheries either as food, or for the
preparation of secondary products. Many species of algae are to be found
in our waters, or in those adjacent, but while some of these make excellent
food and others might furnish chemical products of great value to man,
almost no use at present Is made of them. Of the above a large part of
the species are found in our local waters or in the ocean adjacent to our
coast. Professor Cobb is now preparing for this department, a comprehen-
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sive report on the developed and undeveloped fishery resources of the state
which, it is hoped, will be ready for distribution this year.

The close of the fiscal year 1919 saw the end of the great fishery
products boom caused by the war, and with the great falling off in the de-
mand for food products from all over the world came a great reduction
in the prices received for same, this necessitating a readjustment of wage
and other costs, and as a result there was a closing down of many plants,
some permanently, while practically all that continued operations did so
on a much smaller scale than for the previous four years. This resulted
in a considerable falling off in production during 1920, also in the license
. receipts, which are based mainly on the quantities of products handled.
The same was also true in 1921, the first year of the present biennium, and
the same was true in a lesser degree of 1922, although at the close of the
biennium the prospects for a good season in 1923 were very bright.

In the summaries below figures are given mainly for the biennium but
in the detailed tables which follow they are shown for the separate years.

The combined values of the various fishery products marketed during
1921 amounted to $9,806,931.02 and in 1922 to $9,014,486.10, a total of
$18,821,417.12 for the biennium. These values are based upon the average
wholesale prices received for the products.

The effect of the collapse of the boom in fishery production, due to the
ending of the war, is shown in the table giving the value c¢f canneries
operated and their fishing appliances and capital invested. In 1919 this
amounted to $19,565,261.73; in 1920 to $11,628,080.48; in 1921 to
$14,505,320.99; and in 1922 to $9,718,321.96. The loss fell wholly upon
the Puget Sound district, the investment in this district amounting in 1919
to $17,056,852.42; in 1920 to $8,937,052.19; in 1921 to $11,545,388.49;
and in 1922 to $6,050,740.54. All the other districts show an increase in
1922 over the three previous years.

While the quantities of canned products dropped off in the present
biennium as compared with the preceding one, the reverse was the case
with the products marketed fresh, frozen, kippered, mild-cured, salted and
smoked. In 1919 these amounted to 16,260,364 pounds, valued at
$1,670,756.11; in 1920 to 16,840,104 pounds, valued at $2,153,735.49; in
1921 to 23,210,034 pounds, valued at $2,249,823.67, and in 1922 to
19,413,023 pounds, valued at $2,104,673.52. The totals for the biennium
of 1921 and 1922 are 42,623,057 pounds, valued at $4,354,497.19, as com-
pared with 33,100,468 pounds, valued at $3,824,491.60 for 1919-1920, an
increase for the present biennium of 9,522,589 pounds and $530,005.59.

The value of the catch of shell and food fish (other than oysters)
during the biennium amounted to $524,709.53 as compared with $744,151.88
in the preceding biennium.

The canned pack of the state for the biennium amounted to 1,368,674
cases, valued at $10,949,034.33. Of this 1,189,309 cases valued at
$9,733,214.07 was of salmon, while the quantity of clam products canned
amounted to 156,381 cases, valued at $1,070,506.07. The pack of shad
was 1,458 cases, valued at $9,545.42. A beginning has been made in the
canning of crabs, 165 cases, valued at $3,860.00 having been packed, mainly
in 1922, and it is probable that this will be rapidly increased in subseguent
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years. The pack of miscellaneous products amounted to 21,361 cases valued
at $112,808.77.

The value of the fish by-products amounted in 1921 to $125,343.24
and in 1922 to $134,493.39, as compared with $131,622.46 in 1919, and
$37,742.25 in 1920. As these products are prepared mainly from the offal
of fishes used for food the amount produced of course, either increases or
decreases with the latter.

Salmon—From very early times the salmon industry of the State of
Washington has been of importance. At first the great fur trading companies
had considerable quantities salted by the natives for the use of their em-
ployees and for local sale, and later on developed & trade in them with
the Hawaiian Islands, Australia, China, and Japan, and with the eastern
United States. The greatest impetus given to the industry was in 1866 when
Hapgood, Hume & Co., who had established the first salmon cannery at
a little floating plant in the Sacramento River in 1864 established a plant
at Eagle Cliff, Washington, on the Columbia River. The first salmon can-
nery on Puget Sound was built at Mukilteo, in 1877, while in 1883, the
late Mr. B. A. Seaborg established the first salmon cannery on Grays
Harbor on the site of what is now the city of Aberdeen, and he was also
the first to erect a cannery on Willapa Harbor in 1884.

The number of salmon canneries in the State increased at a rapid
rate and finally the pack reached its apex in 1913, when 2,752,866 cases
of salmon valued at $14,407,923.00 were packed and marketed. In addition
a large number of salmon have also been marketed in a fresh, frozen,
smoked, salted and mild-cured condition.

During the biennium just closed the pack of canned salmon dropped
off somewhat as compared with earlier years, due somewhat to poor market
conditions and also to a lessening of the runs due to overfishing and other
causes. The pack in 1921 amounted to 729,374 cases reduced to a common
basis of 48 one-pound cans each, valued at $5,348,210.75; while the pack
in 1922 amounted to 462,335 cases, valued at $4,385,003.32.

During the biennium, the total number of salmon taken from the
waters of the state was 10,468,076, and the amount of money paid the
fishermen for these was $5,670,751.21. This is a decrease ags compared
with the previous biennium and is due mainly to the world-wide depression
which started in 1920 and reached its apex in 1922,

A clear idea of the immense importance this canned salmon industry
has been to the State of Washington may be gained when it is stated that
since canning began in the State in 1866 up to and including 1922, there
have been canned 35,079,271 cases of 48 one-pound cans each, or their
equivalent. This represents 1,683,805,008 cans, the value of which is
roughly computed at $175,396,355.00.

Owing to having only fragmentary data as to the quantity of salmon
preserved in other ways, or sold fresh, it has been impossible to give as
complete data of operations in the earlier years as is possible with canned
salmon, but it runs well up into the hundreds of thousands of dollars
annually.

It has required an enormous number of salmon to supply this demand.
Since 1866, up to and including 1922, the catch of salmon in numbers and
used for all purposes, has amounted to the enormous total of 376,185,130,
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divided as follows: Chinooks, 44,784,422; dog or chums, 36,293,790; A
humpbacks, 132,246,714; silver or cohoes, 58,306,318; sockeyes or blue-
backs, 104,553,886.

OUR OFFSHORE FISHERIES.

There is a large fleet of vessels owned and documented in the State
of Washington, engaged in the deep sea fisheries of the North Pacific.
In all other gtates such vessels and their catches, wherever landed, would
be credited to the state in which they are owned, but through lack of
knowledge of the size of the fleet, and the usual method followed in col-
lecting and crediting such statistics, no attention has been paid to it, ex-
cept to tax such of the products as were brought in to the state for sale.
This is but a. part of the total catch of such vessels, as much of their
catches of halibut are landed in Prince Rupert, Canada, or in the south-
east Alaska ports, and should be credited here for statistical purposes at
least.

During 1921, the quantity of halibut handled by Washington dealers
and upon which tax was paid, amounted to 12,008,649 pounds, valued
at $1,420,331.54, while in 1922 it amounted to 11,300,144 pounds valued
at $1,336,599.47.

During 1921 there were handled by Washington dealers 1,080,555
pounds of fresh and salted cod, valued at $54,355.00, and in 1922 1,473,468
pounds valued at $73,346.47. This fishery has probably been the worst
sufferer as a result of the faling off in the demand for fishery products.

Halibut.—A large fleet, (109 in 1922) of gasoline powered vessels,
ranging from 5 to 196 net tons, and employing some 775 men, is owned
and has its headquarters on Puget Sound, ard visits the fishing banks from
off the Oregon coast to the Shumagin Islands off the Alaska Peninsula.
During the spring and early summer most of these vessels fish on the more
southerly banks and land their cargoes at Seattle, while during the rest
of the year many of the fleet fish off the Alaskan coast and land their
cargoes in Alaskan ports for sale, or to ship to Seattle by the regular
steamers, or else sell at Prince Rupert, British Columbia.-

For a number of years the trend was toward the employment of larger
and larger vessels in this fishery, as the distances tovered were very great,
hence the economy of large cargo space. During the past five years, how-
ever, the reverse has been the case, as it was found that the comparatively
nearby banks which had been depleted by overfishing were once more be-
coming prolific and the smaller vessels were much more economical than the
large ones. Many of the newer vessels are of the purse seine type and dur-
ing the summer months are taken off the halibut fishery and put into use
as salmon purse seiners.

Owing to our faulty system of collecting fishery statistics the state
of Washington is credited with but a comparatively small part of the catch
of this fleet, only the portion landed at our ports and upon which tax is
paid—while the much larger part, which is landed and sold or transhipped
at either Alaskan or British Columbia ports is either credited to those places
or not shown at all. Under the best statistical practice and under the rules
of the U. S. Bureau of Fisheries, the catch of all fishing vessels should be
credited to their home ports, which is the customs port where the vessel
is registered or licensed. As the total catch of the American fleet was
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45,013,112 pounds in 1921 and 36,706,818 pounds in 1922, of which at
least two-thirds (30,008,742 pounds in 1921 and 24,471,212 pounds in
1922) was caught by the Puget Sound fishermen, while but 12,153,283
pounds in 1921, and 11,385,044 pounds in 1922 are shown in the statis-
tical data accompanying this report.

In addition to halibut this same fleet also catches and lands con-
siderable quantities of sablefish, rockflshes, ling cod, etc., a small part of
this catch being shown in the statistical data accompanying this report.

Cod.—A small fleet of sailing vessels, owned and documented from
Puget Sound ports, sails to the cod banks in the North Pacific ocean and
Bering Sea each spring and returns in the early autumn with the cured
catch. The halibut fleet algso catches and lands a few thousand pounds each
season. In 1921 the cod fishing fleet comprised three schooners of a total
net tonnage of 658, while in 1922, the fleet comprised 4 sailing schooners
and one power vessel, with a total net tonnage of 1,235. The total catch
reported in 1921 was 1,080,555 pounds, valued at $54,355.00 and in 1922
1,473,468 pounds valued at $73,346.47.

In this industry there is room for immense expansion as we have some
50,000 square miles of cod banks on the American side of the North Pacific
ocean and Bering sea, while an equal area will doubtless be found to exist
on the Asiatic shore. A part of our American fleet operated annually on
the Asiatic banks from 1858 to 1908, when the flshery was abandoned
owing mainly to the harassing tactiecs of the Russian authorities curtailing
the fleet’s operations, and also to the fact that the banks on the American
side were much nearer our ports and thus cheaper to operate upon.

The principal handicaps our fishermen labor under at present are the
distance from the chief centers of population where the cod are marketed,
and the prolificness of the Atlantic coast banks despite constant fishing of
them since 1504.

HALIBUT TREATY WITH CANADA.

For several years the halibut fisheries of the Pacific Ocean have been
a source of concern to all interested in them. The Pacific banks are the
only ones in the world from which halibut are at present taken in any
quantities, and as the greater part of the Pacific fleet is owned by citizens of
this state, we are vitally interested in the preservation and perpetuation of
this valuable food fish. .

Halibut are found from northern California to and in the Gulf of
Alaska and in Bering Sea. In the early days of the industry the bulk of
the fish were caught in the ocean between Cape Flattery and Dixon’s
Entrance. As the demand increased and the fleet grew operations were
gradually expanded both north and south.

The researches of Thompson* show that the banks are being rapidly

*[". A. Preliminary Report on the Life History of the Halibut. By William F.
Thompson. Report of the Commissioner of Fish of B. C. 1914, pp. 76-99, ills,

Statistics of the Halibut Fishery in the Pacific. Their bearing on the biology of
the species and the condition of the banks. By William F. Thompson. Report of Com-
missioner of Fisheries of B. C. 1915, pp. 65-126.

The problem of the Halibut. By William F. Thompson. Report of Commissioner
of Fisheries of B. C. 1915, pp. 130-140.
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depleted of fish and the 9 years that have elapsed since he made his report
bear out the correctness of his contentions. According to Thompson the
factors affecting the depletion of the banks may be tentatively enumerated
as follows: (1) The comparatively small extent of the banks in propor-
tion to the great catch, with the peculiar length and narrowness of the conti-
nental shelf on which they lie; (2) the large size of the fish; (3) the slow
rate of growth indicating the comparatively long time required to reach
market size; (4) the late maturity of the females.

Probably the most serious factor affecting the perpetuation of the
specles is that the popular sizes for markets are those of fish that have
never spawned, this latter fact being due to the slow rate of growth of
the species and the fact that they are not sexually mature until about the
eleventh year. This means that they are killed before they have had an
opportunity to perform any of the reproductive functions, and no industry
can long endure under such conditions.

The spawning season of the Pacific halibut extends from the end of
December to the end of April, being at its height probably in January or
February, and as this period coincides with the stormiest period of the
year in the North Pacific ocean, the suggestion was early made that a closed
season on halibut fishing be established then, thus protecting the spawning
fish from capture, and preventing the heavy loss occurring each year to
men, vessels and gear from the inclement weather.

On March 2, 1923, the following convention between the United States
and Great Britain for the preservation of the halibut fishery of the North-
ern Pacific ocean, including Bering Sea, was signed.

“The United States of America and His Majesty the King of the
United Kingdom of Great Britain and Ireland and of the British Dominions
beyond the Seas, Emperor of India, being equally desirous of securing the
preservation of the halibut fishery of the Northern Pacific ocean, have re-
solved to conclude a convention for this purpose, and have named as their
plenipotentiaries:

“The President of the United States of America: Charles Evans Hughes,
Secretary of State of the United States; and

“His Britannic Majesty: The Honorable Ernest Lapointe, K, C., B. A.,
LL. B., Minister of Marine and Fisheries of Canada;

“Who, after having communicated to each other their respective powers,
found in good and due form, have agreed upon the following articles:

ARTICLE I.

“The nationals and inhabitants and the fishing vessels and boats of the United
States and of the Dominion of Canada, respectively, are hereby prohibited from fishing
for halibut (Hippoglossus) both in the territorial waters and in the high seas off the
western coasts of the United States, including Bering Sea, and of the Dominion of
Canada, from the 16th day of November next after the date of the exchange of ratifi-
cations of this conventicn, to the 15th day of the following February, both days in-
clusive, and within the same period yearly thereafter, provided that upon the recom-
mendation of the International Fisheries Commission, hereinafter described, this close
season may be modified or suspended at any time after the expiration of three such
seasons, by a dpecial agreement concluded and duly ratified by the high contracting
parties.

“It is understood that nothing contained in this article shall prohibit the nationals
or inhabitants ard the fishing vessels or boats of the United States and of the Domin-
jon of Canada from fishing in the waters hereinbefore specified for other species of
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fish during the season when fishing for halibut in such waters is prohibited by this
article. Any halibut that may be taken incidentally when fishing for other fish during the
season when fishing for halibut is prohibited under the provisions of this article may
be retained and used for food for the crew of the vessel by which they are taken.
Any portion thereot not so used shall be landed and immediately turned over to the
duly authorized officers of the Department of Commerce of the United States or of the
Department of Marine and Fisheries of the Dominion of Canada. Any fish turned
over to such officers in pursuance of the provisions of this article shall be sold by them
to the highest bidder and the proceeds of such sale, exclusive of the necessary expenses
in connection therewith, shall be paid by them into the treasuries of their respective

countries,

ARTICLE II,

‘“Every national or inhabitant, vessel or boat of the United States or of the Domin-
ion of Canada engaged in halibut fishing in violation of the preceding article may be
seized except within the jurisdiction of the other party by the duly authorized
officers of either high contracting parties and detained by the officers making such
seizures and delivered as soon as practicable to an authorized official of the country
to which such person, vessel or boat belongs, at the nearest point to the place of
seizure, or elsewhere, as may be mutually agreed upon. The authorities of the nation
to which such person, vessel or boat belongs alone shall have jurisdiétion to conduct
prosecutions for the violation of the provisions of the preceding article or of the laws
or regulations which either high contracting party may make to carry those pro-
visions into effect, and to impose penalties for such violations; and the witnesses and
proofs necessary for such prosecutions, so far as such witnesses or proofs are under
the control of the other high contracting party, shall be furnished with all reasonable
promptitude to the authorities having jurisdiction to conduct the prosecutions.

ARTICLE III.

“The high contracting parties agree to appoint within two months after the ex-
change of ratifications of this convention a commission to be known as the inter-
national fisheries commission, consisting of four members, two to be appointed by
each party. This commission shall continue to exist so long as this convention shall
remain in force. Each party shall pay the salaries and expenses of its own members,
and joint expenses incurred by the commission shall be paid by the two high con-
tracting parties in equal moieties.

“The commission shall make a thorough investigation into the life history of the
Pacific halibut, and such investigation shall ke undertaken as soon as practicable. The
commission shall report the results of its investigation to the two Governments and
shall make recommendations as to the regulation of the halibut fishery of the North
Pacific Ocean, including the Bering Sea, which may seem to be desirable for its pres-
ervation and development.

ARTICLE IV.

“The high contracting parties agree to enact and enforce such legislation as may
be necessary to make effective the provisions of this convention, with appropriate pen-
alties for violations thereof.

ARTICLE V.,

“This convention shall remain in force for a period of five years and thereafter
until two years from the date when either of the high contracting parties shall give
notice to the other of its desire to terminate it. It shall be ratified in accordance with
the constitutional methods of the high contracting parties. The ratifications shall be
exchanged in Washington as soon as practicable, and the convention shall come into
force on the day of the exchange of ratifications.

“In faith whereof, the respective plenipotentiaries have signed the present con-
vention in duplicate, and thereunto affixed their seals.

“Done at the city ¢f Washington the 2d day of March, in the year of our Lord
1923.

CHARLES EVANS HUGHES (Seal)
ERNEST LAPOINTE (Seal)”
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The United State Senate promptly ratified the convention on March
4th, just before the session expired, but attached an amendment to the ef-
fect ‘“‘that none of the nationals and inhabitants and vessels and boats of
any other part of Great Britaln shall engage in halibut fishing contrary to
any of the provisions of this treaty.”

As this amendment required the concurrence of all of the provinces of
Great Britain, instead of merely Canada alone, as in the original draft,
a8 tedious proceeding requiring much time, and as it was thought that the
Senate had adopted it through a misapprehension as to the possibility of the
other provinces than Canada being able- to engage in the fishery, it was
thought best to later on resubmit the convention to the Senate and en-
deavor to secure its adoption without the amendment.

CATCH BY APPARATUS.

As for some years past, purse seines and traps take by far the greater
part of the salmon utilized. From 1915 to 1919, both inclusive, the catch
in purse seines exceeded that in traps. - The drop in the run of fish, and the
greatly increased cost of operating due to the war, together with the low
gselling value of the fish, made the industry unprofitable for the purse
seiners, and many of them removed to California or Alaska with their
vessels. As a result the catch in traps since 1919 has exceeded that in purse
seines. During 1921 there were taken in traps 3,597,038 salmon, while
purse seines took 3,182,415. In 1922 traps caught 1,498,230 salmon while
purse seines took 875,839.

Fish wheels, set nets, gill nets. drag seines, bag nets and reef nets
in 1921 took 655,391 salmon. An especially important point is that trollers
reported taking 110,946 salmon. For some years now this latter method
has been growing steadily in importance. In 1922 the above forms of ap-
paratus took 548,217 salmon, of which 85,354 fish represented the reported
catch of the trollers.

RESTORING OUR HUMPBACK SALMON RUN.

Owing partly to excessive fishing on both sides of the international
boundary, partly to the blockade in Hells Gate Canyon in 1913, and to other
causes, the catch of humpback salmon has been falling off for some years.
The following table shows the catch in the State of Washington (all are
taken in the Puget Sound region) from 1913 on, and the great differences
between the catches of the even numbered years from that of the uneven
numbered ones is explained by the peculiar fact that in the first named years
the runs have been negligible in quantity for some unknown cause.

Year. No. of Humpbacks.
1918 L e e e e 15,952,175
D I N 83,229
B 7,411,096
B 76,136
B K 5 13,381.556
B3 0 - 88,392
1010 L e e e e e, 4,673,345
1920 L.t e e e e 19,716
1921 ettt e 4,412,712
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The Department felt that this valuable food resource should not be al-
lowed to dwindle away without a strong effort made to restore the runs, and
this was one of the first matters taken up when we assumed office. The
most important spawning area of the Puget Sound Humpback salmon is in
the Fraser River, and as this is wholly in Canada nothing could be done
here. There are, however, a few small streams in the state resorted to by
the humpbacks and every effort was put forth here to gather eggs for hatch-
ing purposes.

To supplement this meager supply resort was had to the waters of
Alaska. Two parties were sent there in 1922, one to Cordova in central
Alaska, and the other to the vicinity of Wrangell in. southeast Alaska, At
the former place, some 20,000,000 eggs had been obtained but at the latter
only the preliminary work had been done, when objections of local Alaskans
led the U. S. Commissioner of Fisheries to forbid the further continuance
of the work although he permitted the Department to take out of the Terri-
tory the eggs already gathered and being held in temporary troughs until
ready for shipment. The eggs were brought to Puget Sound, hatched out
at our hatcheries, and planted in tributaries of Puget Sound. These young
are due to return to our waters during the summer of 1924 and strong
hopés are entertained that the great number planted will have a very ap-
preciable effect upon the coming runs.

DAMS A MENACE TO OUR ANADROMOUS FISH,

The damming of our larger streams, the ones most frequented by the
anadromous fishes, is rapidly becoming a serious menace to the existence
of the latter. In the early years many splash dams were constructed on the
smaller streams to aid in logging operations, but as the timber was cut
off, some of these were abandoned, in most instances to slowly rot away, the
owners selfishly failing to clear the streams again. Some of these dams
have been blown up by the Deparment and the streams opened once more
to the fish, but many of them still remain there as an obstruction to the
ascent of the salmon and other migrating fishes.

Of recent years, and particularly in the Columbia River basin, large
irrigation projects have been launched and various dams have been built
in order to store water for use during the growing season by diverting
water through ditches onto the fields. So far most of these dams have
ranged in height from 4 to 15 feet, and as the run of anadromous fish
generally coincided with the time of high water, they have not proved an
altogether insurmountable obstacle to their ascent, especially when an
efficient fishway was provided.

The advent of hydro-electric projects, which apparently necessitate the
building of exceptionally high dams, has, however, proved a decided menace
to the runs of fish, as it is still problematical whether man can design a
fishway that would aid the fish in surmounting them, and also get the
young fish back down them on their way to the sea. Some fishway experts
think that there is a chance for success in this endeavor by the use of the most
advanced engineering methods, but the opportunity for a practical applica-
tion has not presented itself in this state of recent years. )

At the present time there are but few of our streams on which a dam is
not already in place or on which there is not pending a proposition for one,
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and it behooves us to take stock of what this will mean to the future wel-
fare of our large fishing industry unless something is done to check them,
or a sure and adequate way is found for getting the migrating adult fish
over them, and the young fish back down them,

It is not our desire to block the development of any part of our state
through unnecessary objections to the development of any power or irriga-
tion project, that will perform this much to be desired feat, but we feel
that the promoters of each one of these should be compelled to show the
necessity for same and also demonstrate the feasibility of their plans for
safeguarding the fish runs depending upon tLe sefe use of such waters.
The Department stands ready at all times to cooperate in every way possible
in attaining such a desirable solution of the matter.

POLLUTION OF OUR WATERS.

It is only of recent years that the danger to ‘our aquatic life of water
pollution has been borne in upon our people. As the population has increased
along our many beautiful water courses, cn which gridiron all sections of
our state, more and more sewage has been allowed to find its way into the
streams as the easiest outlet for them, while the many industrial plants
which now dot the banks have also contributed a not inconsiderable part of
the sum of pollution. In the larger cities considerable quantities of crude
oil, gasoline, etc., have found their way into the waters. While the sum
total of these pollutiong has not as yet affected to any material extent our
fish and other aquatic life, the experience of the East, where the prevalence
of such pollutions has proven a serious menace to fish and shell-fish life,
warng us not to sit supine and let them grow into such a menace. In the
present advanced condition of sanitary science there should be no difficulty
of so handling this material as to make it innocuous, and thereby confer
an incalculable boon upon our nature lovers.

FISH-CULTURAL OPERATIONS.

The total cost of hatchery operations during the biennium of 1919-20
was $168,069.80 as compared with $111,432.00 during the present biennium.
That the Department has been economically administered during the
present biennium is conclusively sliown by the fact that the hatching cost
per thousand of fry wag 52c¢ in 1921 and 44c in 1922 as compared with 49c¢
in 1919 and 51c in 1920.

That the economies noted above have not adversely affected the hatch-
ing operations of the Department is very apparent by a glance at the tables
of hatchery operations. During the present biennium the output of Chinook
salmon fry, the most valuable handled, was 91,078,130 in number as com-
pared with 46,081,915 in the previous biennium; the number of dog salmon
output, the lowest grade handled, dropped, however, from 163,676,605 in the
biennium 1919-20 to 10,419,400 in the present biennium; the output of
humpback fry was 6,071,500 during the present biennium as compared with
an output of 2,285,050 during the previous one; the output of silver salmon
fry was 107,933,800 during the present biennium as compared with
97,482,325 during the previous one; the output of sockeye salmon fry was
10,000 in 1922, while none was put out in the other three years; the out-
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put of steelhead fry amounted to 24,794,550 during the biennium of 1919-20
as compared with 14,315,480 during the present biennium.

The total output of salmon during the biennium of 1919-20 was
334,320,535 as compared with 229,828,310 during the present biennium, the
excess, however, being more made up of the cheapest and lowest grade of
salmon, while, as noted above, the operations during the present biennium
showing a very large increase in the output of high grade salmon over that
shown for the biennium of 1919-20,

BIOLOGICAL WORK.

Recognizing the need for scientific work in connection with the many
pressing problems confronting the fisheries of this state, and the De-
partment being witbout the services of anyone competent to undertake
same, recourse was had to Professor John N. Cobb, who had been made, by
the University of Washington, Director of the College of Fisheries,
established there early in 1919. This is the only College of Fisheries in the
world outside of Japan. Professor Cobb kindly consented to take charge of
such biological work as he and his staff could find time to handle and during
the summer of 1920 he made a preliminary reconnaissance of our waters,
and beginning with the summer of 1921 the following work was taken up
by different scientists under his direction, and prosecuted either fully or in
part during the present biennium, '

BIOLOGICAL SURVEY OF PUGET SOUND RIVERS. -

In the summer of 1921 a biological survey of the Nooksack, Skagit,
Stillaguamish and Snohomish rivers, in which work the following, in addi-
tion to Professor Cobb, participated: Dr. E. Victor Smith, Dr. George B.
Rigg, and Messrs, Martin Norgore, Andrew W. Anderson, Melvin G. Ander-
son and Reginald Fiedler. The work was undertaken as part of a biological
census.of the aquatic resources of the state, and it is hoped in time to be
able to extend it to cover the other water areas of the state. Much natural
history material of value was gathered, together with copious data, and it
is probable that various reports based in part on this material will be pub-
lished in various scientific journals. This work when completed will prove
of immense value in showing (1) the kinds of fishes and other organisms
beneficial and prejudicial to the lives of our food fishes, including food
animals, parasites and their relative abundance; (2) location of spawning
places and their suitability for the obtaining of spawn for our hatcheries;
(3) suitability of the waters for the fish already there and for others which
may be introduced; (4) the most favorable places for planting hatchery
fish; and (5) such other natural history as may be of value in our work.

OYSTER INVESTIGATIONS,

During the summer of 1921 Professor Trevor Kincaid, assisted by Mr.
Harvey C. McMillin, both of the College of Fisheries, made an investigation
of our oyster resources in Willapa Harbor, and it is hoped to soon be in
position to publish his report as to the causes which have led to present un-
satisfactory condition of these bivalves,



14 Department of Fisheries and Game

STUDY OF TROLLED SALMON.

In July, 1921, Mr. Walter H. Pugsley, a senior student in the College
of Fisheries, was sent to Vancouver Island, British Columbia, to weigh and
measure and gather scales for determining age, from the salmon being
landed there by the trollers operating in the ocean and inside the mouth
of the Straits of Juan de Fuca. Considerable valuable material was gathered
for study purposes.

OBSTRUCTIONS IN HELLS GATE CANYON,

All are now familiar with the disaster which overtook the 1913 run of
Puget Sound—Fraser River sockeye salmon. During this, one of the big
years, the Canadian Northern Railway, while building through Hells Gate
Canyon, on the Fraser River, dumped much of the blasted out rock into
the river, which somewhat narrowed the already rather obstructed stream
bed. Just as the fish appeared on their way to their spawning grounds in
the upper reaches of the river, a rock slide occurred and formed an almost
impassable barrier to their ascent. As soon as possible efforts were under
way to repair the damage done by constructing crude fishways, lifting the
fish over with dip nets, etc., but only a very small fraction got up to their
accustomed spawning ground.

The next year energetic efforts were early under way by the govern-
ment and much of the debris was cleaned out of the stream in the canyon.
Of recent years, however, there have been rumors to the effect that there
were still obstructions which impeded the free ascent of the sockeyes. In
order to settle this matter Mr. Walter H. Pugsley, of the College of Fisher-
ies, was sent there to investigate in August, 1922, and upon his return he
submitted the following report: )

‘“The territory covered in this report is the canyon region of the Fraser
river between Yale, B. C. and North Bend, B. C. The river in this region,
a distance of about twenty-seven miles, is narrowed down to a canyon or
gorge. About eight miles from North Bend, Hells Gate or Cathmar, as it
is sometimes called, the river is narrowed down to about fifty yards in
width.

‘“The sockeye run at the time of this report was probably at its
height, for the year. A considerable number of fish were observed migrat-
ing to the spawning grounds, yet on the whole the run is probably as small
as it has ever been, and according to residents of the district, there is a con-
siderable falling off in the number of fish migrating this year over last.

“In the lower canyon region, around Yale, a few spring salmon are
being caught by the Indians for drying purposes. This is not being done
very extensively, ag the catching of the fish by dip nets is very tedious when
the fish are as scarce as they have been this year. This fishing is of course
legalized by the Canadian government.

“There are no obstructions in the river below Hells Gate on either side
of the river that could in any way be considered as a serious obstruction to
the fish in their upward migration.

“A serious obstacle does occur at Hells Gate. Here, as stated before,
the river is narrowed down to a breadth of about fifty yards or less, through
which the water flows very swiftly. At the entrance to Hells Gate there is
a waterfall of perhaps four or five feet and it is this fall in combination
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with the narrowing of the river that constitutes the real menace to the
upward migration of the sockeye.

‘“On the west side of the river just below Hells Gate are several eddies
in which the fish congregate and rest before they try to negotiate the Gate
itself. The fish of course can be seen playing in these eddies at this time
of year. Just above the Gate on the same side of the river can be seen
several small eddies in which the fish can rest and thus make the ascent
in several stages. Most of the fish trying to make ascent on this side of the
river are successful. There are a few thcugh, which I do not belleve
make it,

‘“The east side of the river is an entirely different matter. The Canadian
Northern Railway in 1913 was blasting out a roadbed just above Hells
Gate. Too much rock was dumped into the river and it all piled up in
front of Hells Gate, thus making a dam and obstructing the passage of fish.
The Canadian government the following winter had most of this excess rock
removed, supposedly so that the fish could pass on up the river with little
difficulty. As stated before, the fish have little difficulty in negotiating the
west side, but on the east side the removal was not as successful. There is
a very distinct fall on this side of the river, which makes it almost inpassable
for the fish and above the falls for a distance of at least-one hundred and
fifty yards, the water runs swift and straight, leaving no eddies for the
fish to rest in if they did negotiate the falls.

‘“The fish on this side of the river, as on the other, congregate in eddies
below the gate. Some attempt to make it over the falls, but most of them
do not succeed, and are thrown back or to the other side of the river. A
few of the stronger ones do make it up the river, overcoming even these
difficulties.

‘“There are no obstructions beyond Hells Gate to hinder the upward
migration of the fish,

“It is the general consensus of opinion of people that live in this section
that the river has never been cleaned out properly after the slide, that
the upward migration of the fish is considerably hampered yet by thig slide.
The claim is also made that the humpback salmon as a whole cannot migrate
beyond Hells Gate and that they must spawn in the nearby streams.”

LIFE HISTORY OF RAZOR CLAM.

As considerable dissatisfaction exists on the part of the razor clam
diggers of Grays Harbor with the present closed season it was decided, as
a result of a conference held early in 1923 in Olympia between myself,
representing the canners, and Professor Cobb, of the College of Fisheries, to
inaugurate a scientific study of the life history of the razor clam, and late
in the spring of the same year Mr. Harvey C. McMillin, a graduate of the
College of Fisheries, who had assisted Professor Kincaid in his shellfish
investigations in 1220, was detailed to the work, and at the time the bien-
nium closed was starting the work,
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APPROFRIATION AND EXPENDITURES OF STATE OYSTER RESERVE FUND.
Fiscal Year 1021.

. Appropria- | Expended Balance
FUND tion for Fiscal Year April 1,
Two Years 1021 1922

For the improvement and protection of the state oyster
TEBEIVES . i eerrnevionnanonsoernassosasassssssssanssoanasnae $32,300 00 $16,456° 54 $15,844 46

ITEMIZATION OF EXPENDITURES OF STATE OYSTER RESERVE FUND.

Patrol Service .........co.0u.nn
Improvement of Oyster Beds.
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