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SALMON PROPAGATION IN HOKKAIDO
By Yoshio Handa

BURALU OF ¢ISHERY, HOKKAIDO GOVERNMENT.

The order to safeguard the propagation of salmon by means of
strict prohibition of fishing in Ishikari river dates back as far as about
three hundred years ago. Although such a measure of protection has
been enforced for a rather long time, yet the salmon steadily decreased
year by year.  For example, the catch in 1887 was 173,164 £oku(l)
which decrease in 1907 to 17,804 Aok# from manifold causes such as
overfishing, depletion of spawning beds and pollution of water due to
the development of various factories. Therefore the government has
made more strenuous efforts than ever to increase the salmon stock
chiefly by artificial  propagation, and in 1927 had reenforced this
scheme as one of the most important items of the colonization plan of
Hokkaido.

i. SPECIES Or SALFMON iN HOARKAIDO.

The principal center of salmon fishery in Japan is Hokkaido where
arc found the following six species of Oncorhynchus.  Of these five
species O. masou is the same to those aiready widely known on both
east and west of the north pacific region. »

List of Japanese Salmon.

Specific name. Japanese name.
Oncorhynchus keta Sake
Oncorhynchus masou Masu
Oncorhynchus gorbuscha Karafutomasu
Oncorhynchus nerka Benimasu, Himemasu(landloked
form)




Oncorhynchus tchawytcha Masunosuke

Oncorhynchus kisutch Gimmasu

@) 1 koku= Go fishes.

All of these species migrate for breeding purpose at almost the
same season as Spring and Autumn are captured by the drift net and
line.

In :Iapan the most valuable fishes are sake, masu and karafutomasu.

They are all hauled up by pound net and haul seine at coast
points near a mouth or its up stream.

Sake. This species 15 found on all coasts of Hokkaido. The fish
ascend the rivers from September to the following January. The

important rivers noted the salmon fishery and its Propagation work are

as follows.

Name of river. l Locality.
Ishikari, Teshio. ‘ Japan Sea.
Ubetsu, Tokoro, Abashiri, ] : Ollotsk Sea.
Shari, Nishibetsu. . | ‘

Rubetsu, Shana, Besshama, ,
Shibetoro. ( Etorofu, Kurile Islands). | Okhotsk Sea.
Tofutsu. ( Kunashiri, Kurile Islands). '
Kushiro, T?l<achi, Shibechari, l : Pacific Ocean.
Urrappu (Volcano bay). I |

From these rivers we get annually about 10,000,000 kgr. of Saze,
which is about 70% of its total catch in Japan.

Masu.  This species is the characteristic from of salmon found
solely in Japan. It occurs from Etorofu and islands off Sakhalen in the
north to Kyushu in the south. Several varieties are found in the inland
waters of southern Japan.

The run of this fish begins in April and cotinues until September,

— 2 —

but it spawns in the upper stream from August to October.

The immature young form of this fish is called “Yamabe” widely
distributed in rivers and lakes. The migration of the female leads it to
the sea after remaining one year in the river.  On the contrary, the
male mostly stays in the river. Hence in the adult form the female is
found in the sea and rivers more frequently than the male.

Annually this species is caught in Hokkaido to the amount of
about 7,000,000 kgr. This represents about 1092 of this total
production in Japan.

Karafutomasu. The feeding migration of this fish occurs from
Spring to Autumn in all parts of Hokkaido at the depth of some 50
meters. But the migration for spawning is limited to May and September
when the fish enter the rivers particularly on the coasts of Iitami,
Nemuro and Chishima (Kurile Islands). In these localities a heavy run
appears in every other year.

The annual product in heavy run is 32,000,000 kgr.

Benimasu. The range of this fish is limited to the Kurile Islands
such as Etorofu, Uruppu, Paramushiro and Shumushu islands. Of these
the best known fishing station is in Uromobetsu, IStrofu island.  From
May to June the fish run up the river which has some connection with
a lake.

The larval fish descend to the sea after spending one year in the
lake.

The annual product of Benimasu 1,000 kokun {80,000 fishes).

The landlocked form of this species called FHimemasu was long ago
found in Iake Akan and Lake Chimikeppu. From the former its eggs
were introduced in 1894 to I.ake Shikotsu which therc-after has become
very famous as the egg supplying center of this fish. The /Zimcmasu
is as its Japanese name implies smaller in size than its sea-run brethern,
and weights about 300 grams at maturity.

Masunosuke and Ginnasu. These tow species are found

— 3 —




occasionally mixed with other forms. Accordingly they contribute much
less to the salmon fishery in Hokkaido and are considered to be

insignificant in value.

Ii. SALMON PROPAGATION iN HOKRKAIDO

History of salmon propagation.

The artificial hatching of salmon was first introduced in Japan
about fifty six years ago and in Hokkaido it was started in 1877 in
Sapporo by the recommendation of Mr. U. S. Treat who then supervised
the canning work there under the Hokkaido government.

In 1888 the Chitose hatchery was established by Mr. Ichiryu Ito,
an expert of the Hokkaido government who had studied salmon culture
in America, on the same design as the Bucksport hatchery U. S. A.
This initiative impelled the fishermen to believe that artificial propagation
is the best means to replenish the salmon supply. Since then with the
enthusiasm of these fishermen together with the encouragement of the
government private hatcheries have been rather profusely established in
every quarter of Hoklkaido.

At the same time various scheme to protect the salmon propagation
were adopted by the Hokkaido government. They were, (I) restriction
and control of methods of fishing, season, apparatus and localities in 136
rivers and lakes. In 64 localities it was even absolutly prohibited to
take other aquatic animals and plants within a certain limited period;
(2) prohibition to catch under-sized fish; (3) control over the use of
river water for irrigation, elected work etc. and also over the pollution
of water and the fish way; (4 ) regulation of private hatcheries.

The present state of the salmon hatcheries.

The hatcheries in Hokkaido surpass all the others of Japan in their

capacity to rear salmon eggs. The following list shows the number of

these eggs in 1932 from both official and private hatcheries.

Species of salmon and capacity of hatchery.

Hatcheries. Species of salmon. Capacity.
. 3 Oncorhynchus keta 100,000,000
i « |  Oncorhynchus masou ]
£33 Y
icial | 2 I 000
e l Oncorhynchus gorbuscha | 310004
1 | Oncorhynchus nerka (Himemasu) 3,000,000
L]
32 | Oncorhynchus keta 279,600,000
+« | Oncorhynchus masou }
21 183,600,000
Priviite Oncorhynchus gorbuscha 23
I Oncorhynchus nerka 80,000,000
{ 3 Oncorhynchus nerka (Himemasu) | 7,000,000
Total 40 | 668,200,000

* treated in the same hatcheries O. keta.

The method of artificial hatching.

Fertilizing the eggs. In ordar to obtain ripe eggs from parent fish
for artificial fertlization, they are caught by means of trap net, haul
seine or gillnet on the natural spawning bed in the upper stream of the
river. For such purpose the Chitose hatchery now uses a fish wheel of
American style. The female fish are stunned by a heavy blow on the
back of the head. Then a long cut is made along the belly to facilitate
scooping all the ripe eggs out.  This method was first started with
success by the Chitose hatchery in 18g9. Fertilization is then accomplished
by the dry method, _

Hatching of eggs. The Atkins apparatus is used to hatch. the
eggs in all hatcheries of Hokkaido.  The eggs in the hatching trough
are left undisturbed untill the eye spot is recognizable through the
membrane. The fry when hatched out is transferred to the nursery
pond where it is totally covered to keep off - direct sun shine until its

yolk sac is absorbed.



This covering method was adopted in 1902 at first and it still get
good success. When the yolk is totally absorbed the fry, particlarly
that of Oncorhynchus keta, is liberated in the river and thus the

hatching work is over.

I1i. PLAN OF SALMON PROPAGATION
.

In 1927 the Hokkaido government promulgated a twenty year plan
for salmon propagation and expected to maintain at least the annual
catch of 4,5000 Zoku () of Sake and 35,000 Aoku @) of Masu and
Karafutomasu. In order to realise this plan, the fry should be

liberated annually to following number.

Number of salmon eggs and frys expected to be raised.

Sake. | Masu and Karafutomasu.
Years- S—
Iiggs. : Frys. Iggs. I Frys.
[
millions millions millions millions
1927 220 176 210 168
1928 225 180 210 168
1929 230 184 210 168
1930 260 208 210 i 168
1931 280 224 225 180
1932 280 224 225 180
1933 - 280 224 225 180
1034 280 224 225 180
1935 310 2438 280 224
1936 310 248 280 224
1937 310 248 280 224
1038 310 248 280 224

1939 310. 248. . 280. 224.
1940 350 280 [ 320 256
1041 350 280 320 256
1042 350 < 280 320 256
1943 350 | 280 | 390 312
1944 350 280 390 312
1945 350 280 390 312
1046 350 | 280 390 312

Q) 1 Aoku=60 fishes. @) 1 koku=120 fishes.

The cost of this plan is estimated as 3,574,677 yen during twenty
years from 1927. This expense covers; (1) The outlay for the official
hatchery 1,999,687 wen, (2) The subvention for the private hatchery
1,574,990 yen.

1V. RESULT OF PLAN

Since the present plan was undertaken the following numbers of fry
are to be estimated as the favorable result of the artificial propagation.
Output of all hatcheries in Hokkaido

Fry of masu and

Fry of sake.

karafutomasu.

years — S L

Number expected Actual numbers | Npmber expected  Actual numbers

to be liberated. | liberated. to be liberated. | liberated.
1927 176,0C0,000 | 233,308,098 | 168,000,000 84,204,368
1928 180,000,000 | 164,776,601 | 168,000,000 61,542,225
1929 184,000,000 | 214,50T,187 | 168,000,000 115,634,067
1930 | 208,000,000 | 240,323,102 | 168,000,000 20,211,545
1931 224,000,000 | 265,410,915 | 180,000,000 01,483,226

Such big numbers of the fry is an outcome of the combined working
of both the official and the private hatcheries. For the latter the island
government had already paid the following sums in subvention; (1) for

building in 13 places and reconstruction of building in 110 places 40,650

_7._




yen; (2) for general expense in 129 places 74,588 yen.

V. EFFECT Of ARTIFICIAL PROPAGATION
ON THE SALMON FISHERY

The actual plan of hatching operation does not manifest any material
effect on the salmon catch in such a short period as only five years.
Yet one could not deny the fact that the heavy and lean catch
takes place in almost ragular fluctuation of 4 or 5 years after the
liberation of fry or in other word these catch occur in 4 or § year
cycles.
Numbers of salmon fry liberated and the catch of salmon

Year. ] Number of fry liberated. | Year. Catch of salmon.
1G04 33,593,335 1608 25,536
1905 36,946,932 1909 17,084
19c6 47,229,092 1910 31,490
1907 56,004,450 911 47,101
1608 28,483,148 1912 33,034
1909 38,709,004 1913 28,934
1910 47;799,604 1914 42,520
1911 87,831,693 | 1915 43,602
1912 94,058,114 1916 25,483
1923 72,208,183 1917 37:775
1914 96,447,674 1918 | 43,967
1915 115,704,551 1919 70,104
1916 57,072,336 1920 42,707
gty | 04,125,259 1921 40,793
1918 I 103,329,951 1922 40,102
1919 i 161,866,378 1923 70,721
1920 | 158,128,182 1924 32,331
1921 115,970,920 1925 49,053
1922 184,099,762 1926 67,230

1923 271,437,975 1927 | 50,053
1924 120,560,907 I 1928 ; 25,053
1925 207,900,533 | 1029 ‘ 49,708
1926 265,025,761 : 1930 ; 51,459
1927 233,308,008 i 1931 : 41,720

In these connection the much discussed question on the homing
migration of the fish will de explained when we refer to the artificial
propagation in the following rivers.

(1) In the Ishikari river the heavy run of salmon always took
place in October previous to 1905 but at present it has changed to
December, for the Chitose hatchery has liberated during many years a
big mass of fry from the salmon of late run, thus bringing its adult
stage in winter, (2) in the Tombetsu river until 1915 the salmon catch
in the main river was 55.6% —87.39% now reduced to 22.32—45.7%.

On the other hand that in the branch river has increased to 54.77%
—77.7% because in 1913 a hatchery was established at this river
and since then fry have been liberated there; (3) in the Kumbetsu
river previous to 1926 the annual catch of the salmon was only 145,
but since that time it has increased to 5,049 as a result of the

hatchery established in 1923.
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