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. The national salmon industxy begaﬁ to develop in the Okhbték‘; o *133
region after the Qcltober Socialist Revolution. The first beginnings of .
the state fishing industry should be considered as the years 1923 ~-24. _
At that time a mixed state and private company OKARO (Okhotsk-Kamchatka.A
Joint~stock Compsny) was orgenized, Until that tine the industry had
_beeﬁ carried on by private owners, by the iocal population to satisfy
domestic needs, and by Japanese fishing entrepreneurs working concessions,

In pre~revolutioﬁary times the number of concessions was never .
more than 11, At that time between 0. and 1.0 million chum a yeaxr were ‘
caught, In the period 1917-1924 the number of concessions grew significantly
to between 28-51; the chum catch in those years varied fﬁom 1.2 to 3.8
million fish. | R
The Kamchatka Joint-stock Company (AKO) wes founded in 1928,
amalgamating the state owned fishing enterprises of the Kamchatké and
Okhotsk coasts.In 1935 the Okhoto-Ayanski State Fishexry Trust separated

from AXQ and was later reorganized into the Okhotsk Trust (Ivanis, 1963).
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At the same time, besides the state-cwned Tishing industry,
until 1943 there was a concessionaxy salmon industry. The number of
concess*ons'duringAthat period did not exceed 38 and between 1925
and 1943 their chum catch came to from 0,5 to 2.6 million fish.

The total chum catch in the period 1925-1933 in the area
© of the Okhotsk industry fluctuated bstween 76,5 to 212.6 thousand
centners (Kuznetsov, 1937); in the period 1934-1939 between 116.2
and 233.2 thousand centners (Pravdin, 19%0); that is, over 15 yeaxvs,
in the period 1925-1939, the chum catch fluectuated by a factor of 3.

In the psriod of the Patriotic War, 191-1945, the chum
catch varied vexy little, The catches in those years fluctuated
from. 6L to 120 thousand centners making 2 yearly average of only
95 thousand centners, ' -

Chun stocks began to be exploited most 1ntenslvelj with the
introduction of fish-pump plants_ln 19&7. In the years that followed,
further mechanization of the 1abour—-consﬁming processes continued .
(the construction of mechanized Borland~type fish passes, cénveyors,
ete, ), and this affected the industry's fishing capacity,

| Naturally, at thaﬁ time chum stocks were more fully
exploited and there was a greater range in the yeaxrly catch
fluctuations, Thus in the period 1948-1961, the annual chum catch
varied from 76 to 318 thousand centners, that is, there were
- fluctuations of up to 400%, aferaginﬂ out to 156 thousand ceniners
anmually. After 1961 the off-shore catch was cut sharply and in - '
the period 1961.~1967 averaged about 60 thousand centnprs, with

fluctuations of from 26 to 85 thousand centners, During these years,

in comparison with the preceding period, the off-shore catch of Okhotsk -

chum was cut by a factor of 2.6.
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Figure 1. cho sk chum caich‘by fishing years.

The cons:'gaera,ble fluctuations in the yearly caj:ches and their drop

in later yeaxs weﬁe determined\mainly by the condition of Okhotsk chun stocks

and .. by great fluctuations in the size of the vear—claoses which make
up the spawning populntlon in any given year.

During the post-war period as a whole (1945-1067), the size of the
chum catch by fishing  year fluctuated in the range of_26 to 318 thousand

(centners) or from 698 to 8788 thousand fish, which is more thén a twelve-fold

" fluctuation, Fluctuations in “the chum catch for the period 1925-1967 are

shovm in Figure 1, where the size of catches for 1925-1939 has been Teduced.’
on average by'10%~in comparison with the findings of I.T, Kuznetsov (1937) and -
1.7, Pravdin (1940). (in the data of the above-mentioned authors the Tauiskii
region and the River Yama are included, which according to statistics for .
subsequent years accounted fof 10% of the combined catch of Okhofsk,_Tauiskii
and Yama chum). In order to get comparable daia; and taking into account

the impossibility of separating out today the catches of Tauiskii and Yama

chum for the years 1925-1939, we thought it possible to extend the ten percent

figure for the Taniskiil region and the River Yama to the above-mentioned
years, In other words, excluding the chum catch in the rivers of the

Tauiskii Gulf and the River Yama over the period 1925-1939, which averages
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L
lO” of the over-all catch of Okhotsk, Taulskll and Yama chum, we get
compaxrable data on the chum catch in the Okhotsk region for the whole period
192)—1967.

The Tirst approaches of the chum to %the shores of the north-western:
pax% of the Sea of Okhotsk and thelr entry into the rivers take place at the
end of June, They occur in commercially exp101table numbers around the tenth
of July. Their run into the iivers continues until the middle of September,

‘but commerciall 1y they ave canght until the end of August or the bevinnihg~

of September. In view of the sharp thinning out of the run in the later period,

fishing ceases to be commexrcially effective. The mass run lasts from the
end of July to the middle of August (Figure 2), No significant differences
occur in the times of the run in different areas of the Okhotsk coastliine,

which runs from 14#1® to 146° long, East.

Pite. 2. Mumamisa suiaosa xesl Figure 2, The dynamics of the chum catch made by
T mpeanpuatiag - Oxot-) enterprises of the Okhotsk Fishery Trust in the

cEoro T pubrpecta 5 1954—

(80 BT period 1954 ~ 1960,

Bt — mpowscrone yuaeren] (17 = commercially exploited areas of the coast-.
o maaon xems w seiene sast.|  1ine and their corresponding chum catches during

AOTO UPOMBLICION0D Ce0Ma), i each commercial season, )
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1, Ul'ya . 5. Orlovskii ? /not clear/ -
2. Urak 6. Ul*beya - -
3. illegible 7. Inya
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The run of the Okhotsk chum compared with the Western Kamchatka 136
chum takes place at exactly the same time: with the exception of the '
Southwest Kamchatka chum which is atitributed to ﬁhe autuma form (Abramof,
1943; Birman, 1964 ), jor are any differences obsexved in the times of the
mass run in indlvidunal years, although the duration of the runs varies somne-
what depending on the size of the spawning populations. The rule in this
case is: in years where the size of the spawning populatlon is large, the
duration of ths run increases, and on ths contrary, where the size of the
spawning population is low, the general duration of the run is less,

Tha approaches of thé chum toward the coast, their river migrations
and uheir arrival at ‘the spawning grounds take place while temperatures
are graduallj Talling —an exception being the spawning grounds on the
River Ulkhan. (Table 1)

.. TABIE 1. VWater temperature durlng the chum rum,.

Ten—day(A) Month : Sea River Spawaing grounds (E) B
period . (B) (¢) (D) ~ River Meta (F) | River Ulkhan: (G)
I August (a)
IT Avgust
ITT August
I September (b)
IT September
Tadaurna i Teamparype 4sqf)h: & nepiod Xeda 0X0TeNot KeTst i o . .
— - o . . . |
Hexana ! Macny : Moua I > ,..,_. i TR _(E) | . B o |
' N .

! o \\em(}}‘)' r. Vaxusn G)

-
-
i
o

N

(a) (B)

1 Asryer (2) 12.8 125 52 TERR : . '
1 Anryer Ty 121 38 EO N - |
mn Auiyer 14.0 s 33 125 S
1 Ceitystops (b) i2,8 14 3.0 - i |
I Cenrndpn 1iC 6.3 25 — |

i

In contrast to the chua of the Amur, where the run occurs‘fron
the colder waters of the Sea o6f Okhotsk into the warmer waters of the Amur
ebtuary and into the Rivers Amur and Ussuri ‘and theh into the colder waters . i
of the spawning rivers (Bl*man, 1952), the Okhotsk chum goes from the . | , i
relatively warm watexs of the Sea of Okhotsk into the colder waters of the

ivers ot the continental littoral and the still colder waters of the
spawning grounds. As to the spawning grounds in the River Ulknan, the chum
run ozcurs thers under éondltions of relatively limited temparature change,

The salmon catch in the Okhotsk commercial fishing area is at present
carried out with rivef-drag seines in the lowsr reaches of the rivers and_

with fixed trap nets in sea fishing areas, .




: 6
The Rivers Ul'ya, Urak,VOkhota, Kukhtui, Ul'beya and Inya are the
main salmon spasming rivers of the area; as fegards both the commercial
. aspect and the replacement-reproduction of salmon stocks these rivers are
not of equal importance, ’
The size of the chum catch (in pﬁrcentages) in the aoove—meﬁtloned

rivers is set out in Table 2.

Table 2. The chum catch in the rivers of the normh—wnstern
part of the Sea of Okhotsk (%).

(a) Names of the rivers

1. Ul'ya 2. Urak 3, Okhota { 4. Kukhtuil] 5, Ul®bevai 6. Inya
%7 p 1.0 - 61.9 14,3 2,0 11,1
Tadanuo 2. Bunwos Ketel 8 perax calmpo-3{:;:(40:{0:2’ uactu OxorcRo2o xopit, 6 %

. . ) . (a) Hutmogonz2ue pex .
1, Yo {2, Ypax i3, Oxecm b, Kyama i 5, Yanses : 6, Heg
* 1 t L] o .

“t

S N K 610 14,0

.._
)
i)
=
-
—
-

Salmon -fishing, including chun, is carried out by the fishiﬁg
colTlzectives of the Okhotsk region and by enterprises of the Okhotsk
Fishery Trust. Over the last 20 years, the share of the state and of the
- collective sectors in the catch has changed fundﬂnentally. While at the

end of the 1940's the state catch represented about 50% 7% of the overall salmon -

catch, in the middle of the ®0's its share had fallen to 30%, in the early
'60%s it was 15%, and in recent years it has sunk to less than 10%. The
enlarging of the role played by the collective sector in the salmon industry
.1s linked with Government policy aimed . at streq?thenlng the economy and the
standard of local regional collectives. o
The amount of fishing gear varies according to fishing years

And tne ratio of flxed trap nets to seines also varies. Durwnfr the period .
from 1953 to 1967, the number of trap nets fluctuated from 30 to 65, .
that is, more than doubled, averaging over thess years 46 nets. During the.
same pericd the number of seines changed by a factor of 5.8, the numbers .
fiuctuating from 17 to 98 nets and averaging over thesé years 5% nets. The
difference in the number of - trap and seine nets in the peried 1953-
1967 averages altogether only 8 nets; however, in individual years this

Figure was higher. In the period 1953-1961, seines predominated 31gn1flcant1y.

The predominance of seines reached on average 20 nets, and in individual years

was as high as 33 nets., After 1961, in connsction with restrictions on river

'7 N



salmon fishing, the numbar of seine nets was sharpl& reduced, Along with
this veduction in the nuamber of seine nets, there was also a reduction:in
the number of . trab- 'nets. This was due to the drop in
numbers of the salmon spavming population. The reduction of stocks and
the restri&tion of river fishing led to the predominance of . .
sea trap nmets in the period 1962-1967 in the salmon industrv of the Okhotsk
commercial fishing area, in contrast to the preceding period (1953-1961).
In the first years this predominance was not significant but in 1965-1967
it was double, although the overall gquantity of both types decrzased -
considerably., Thus, while in 1955-1951 the number of trab'nets'ayeragéd 52.
During 1062—1967 this was reduced to 35, that isvby a third. Over thess

same years the number of seinas was reduced oy almost two-thirds -~ from
70 nets in 1953~196l to 26 nets in 1962~-67,

Chum catches using - trap nets, as well as salmon catcﬁes in -
general, are significantly higher in most commercial seasons than are

cadches using seines (Table 3). Therefore, re ardWess of the 51gn1f1cant :

predominance (1953-1961) of seine nets in the chum industry, the greater . _

part of the fish were caught‘in sea~fishinv areas, and in 1962-1967 sea
~ catches annually exceeded river catches. In 1953-1961 about 62% of the-
“total chum catch came from  trap nets and in 1962-1967, 70%. For the
whole period from 1953 to 1967, 63.3% of the total chum catch for these
years came from sea trap nets. . ]

l The average chum catch by fishing ffjsar for one type of fishing
gear fluctuated considerably. Moreovér, greater fluctuations in the average
catch occurred with . trap nets and in the period 1953-1967 reached a fac~
tor of 7.4, <from 397 to 2920 centners, the average catch for thasp yeavs
being 1597 centners, In the. period 1953—1967, the average chum catch
using seine nets varied from 455 to 1880 centnexrs or by a factor of 4.1,
with an average catch for this period of 904 centnexs.

Fluctuations in the sverage chum catch using one- +yi)e of fishing
gear depend mainly on the size of the chum spawning population and p=rtlj
on the numbers 6f Other tjnes of Sﬁ1m0ﬂ (especially pink salmon

Chum catches expressed in percentages of the total salmon catch
are cited in Table 3. These fluures shov that in some years other types
of salmon make up a significant part of the catch, but in individuwal years

. chum predominate, These circumstances cannot help but influence the fishing
rate for chum spavming populations ‘and, in the final analysis, also the size

of the chum catch for one type of fishing gear.




TABLE 3, Summary figures on Okhotsk chum commercial fishing 1953-1966 ;
(8) (B) Fixed-trap nets i (J) Seine nets (r) (8) (T) -
Commera] N° (D) iverage catch {(G) Total  |N° [(I) Average catch | (0) Total Total Chum Chum
;iai of per net {centners)|chum catch of - |per net (centners)! chum catch salmen . |among catch
Year rég*{):c (8) fall (F) chum (H).thou~{ (1) 12;{)-'5 () 211 |(¥) chum (P) thou~-| (Q) Z;ﬁggan d g: iﬂs&n 4 i;:z 1
specles | among sand | % species| among "sand 7 centne?cm centners |catoh
salmon then cantners salmon | then centners | i >
. ' ‘ |

Tanawia 3. Ceolunte datitme 6 RADMuCAe 080TeReil keror o 1953—1966 ee.

(A) Lo (B) . Crrensie ueanan i (J) SURILHIE uen : ; : ; ‘-
i ;r ( ),,m:u yohran ,) AHuTo ;( 26!' 18t vaon FL:‘I’LI ! g.})..).mm YAaor oanero ’ ( )l i . I OEI’?X)'H i (S) : V.o e
Ii ' 3] :‘ fl"'l 10 ‘: HOANNOST. § HeneLs ity l N3 LLHIE genona, o e ‘ yaom e l s 'u reen: i 1&]7-;# “(’; : “v!.lh l"hl ‘)‘r
REETI L U no e - i T Crio H v R ER N o7 TN T e
- : (F) (i) Y wmges 1T e (P) Q) e P Yausa
] I l B M LR (T l A ol > niAn e i o i ;
! i H [ B H l Accoce 1 KeTnt . A i
i i i i i o i l l
, : : ;
1953 3 19s8 - - 730 324 4065 - B8 2 183 890 475 05 2121 - . 799 57,7
5% 52 22453 2 440 1136 576 - 75 1182 114D R S v/ % R £ 95
{ o 63- C2R07 1960 88 520 43 1539 770 75,5 48,5 3120 57,0 TR
L19hG 64 PRICE 2770 . 1773 . 55,6 75 1914 tego - ML 444 5279 282 97.1
W37 63 . 3293 1430 79,8 55,0 64 2937 1ol . 6562 T450 200 - 150 452
1063 40 1202 1135 56,4 495 0 65 83 . 890 . 516 505 126,85 114,0 805
55| 42 i goo 010 63,5 54.0 70 95 - 770 B40 460 - s 1H7,a £0,0
2. 1450 18 2072 2040 143,0 . 754. 71 " 694 660 46,9 246 1997 182.9 93,1
N R 47 2015 1780 8238 0 642 . BT Cse7 8§20 467 559 128,0 1363 . 948
Do, 20 098 850 306 51,2 327 . o10% . 88 202 49,8 70, 39,8 85,4
s 50 2559 1 800 56,6 - 0696 49 1375 - 770 24,6 04 0 14438 21,2 36,1
i S V7 307 135 - 515 28 " (664 T A X ¢ 185 384 . 262 68,2 -
1965 2 2478 1550 65,2 82,7 19 105 700 1386 173 195,3° 785 629 |
1956 o ] 1646 66,7 75,6 A7 0 Lue7 1660 181 - -214 86,0 - 84§ 236 |
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The conditions under which the industry is carried on have a.
.defiante influence on the efficiency of the fishing among spawning popula-
tions of salmon, including the chum,

In salmon fishing with gea trap nets, wind conditions which
hamper successful carrywnﬂ out of the work are en adverse factor, Since

coastal areas where fishing with fixed trap nets is carried out are open

to gales with winds of over force 4, work on the nets is impeded and some.

times stops; in heavy, prolonged gales fishing gear is taken in, In some
years in heawy gales some of the nets are damaged and repalrs are

carxied out after the gale is over,
Analysis of weather conditions for the PlshTHQ season of the years

1953-1967 shows that the amount  of wasted fishing time due to gales at the
end of July and in Angust fluctuated between 3.8 and 17.5 days. The amount -
‘of wasted fishing time ' in the commercial chum season in the third ten-~day -

'period of July and in August expressed in deviations from the Jong~term

averpge index for this factor is ¢ited in Table 4, These figures show that <

in the period of the mass chum run into the rivers (the first 20 days of .

August) in some years stormy days constituted more than half of all the

fishing ' time, In the. Ffizst ten-day period of August the number of stormy
days varied from 0.5 to 5. 8, in the second ten-day nerlod, from 0 to 5,2 days.

How the size of the average chum catch per trap net depends on

weather conditions can be seen by comparing tne.flgures of Tables 3 and &4,

TABLE 4, The amount of wasted fishing time (days) in the
' commercial chum fishing season 1953-1967
(in deviations from the long-term average, data
of the hydrometeorological service),
(B) Month and ten-day period (E) for the

A) Commercial
(a) ¢ éar = (¢) July (5) August season
I 11T T [Ir [ 111 seasor
- I- Moaesit, acwann : ; CTTTTT
T'0.0 #00ubiCan ; TLRIS | aniyer Ja canon
' ! TH | 1 u 11 ;
1355 0.2 1.8 1.8 .0 Q3
1951 92 19 --26 08 —75
14535 -9 —0.7 2. . —T7}
1958 1 --22 ~--(.8 0.2 —35
1057 0.2 0.5 -0, 0, 0.8
1933 2.2 Y 1.2 0.2 36
1989 2.5 0.3 el e 22
1950 0.8 —1.9 et K] —238
© 126 —1 0.9 ) ~05 -5 |
) ~0QA .l ~0l —6,2 —07
1863 0.0 12 0.9 g —0.1 i
1951 23 2.1 14 o2 62 !
1965 -6 1.3 12 1.0 2.7
1966 c2 -7 _ 26 2.2 43
195 02 2 iy 5 3.7

lu\l
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The Tigures in these tables show that in years where the number of
gales in the commercial chum season is neaxr to the longterm average (i a day)
the catches from one fixed trap net are on average ;360 centners, In years
when the number of gales exceeded the longterm average (42.2; +4.3 days ),
the catch per - trap net was on average about 1200 centners, and in
years where the number of gales was below the average (-2.5; =7+5 days),
thé catch from a. = trap ".net reached on average 2170 centners, Along with
the characteristics of the figures cited, one must also taks into account ‘
both the size of the chum spawming populaiion and the numbers of other species
of salmon which are caught at the same time as the chum,

‘In commercial salmon fishing with drag seinesin the lower reaches

of rivers, the water level of the rivers at the Deriod when the fish are

‘Tunning in them is of con51der?b1e importance, Where the river 1eve7 is low-

the - catch rate = . ' among spayming salmon populations increases consider-

ably. A rise in the water level of the rivers and flood waters, arising from

1m0

a high level of precipitation greatly hampers, and sometimes_rehders-impossible,_:

salmon fishing with seines, At such pericds the fishing sites prove to be

TABLE. 5, The amount of pracipitation in the. middle reaches
of the Okhota River (deviations from the average
longterm figures for the period 1945-1967),

(B) Month & ten-day period '
Year [(C) July . (D) Auzust (®) .
(a) “IT IIT T -IT IIT | Foxr the season

Tubauna b Koawveerso ewrkagmue acadunon ¢ cpeditex reweiun P Orora 6 1053
JGGT oo (B GTICIOHCHEAN 0T CPOURLE MIOTOACTHRN  nokazateieil uepiic@ 1945

L.___'_..__ e

{97 rr.) )

(B)‘ Meesd. menat: * (E)
on i | (D) anrvet . 3a ceaon
(A) ! 11 i | i TR

| R ' N
16,1 17,5 —~-7,2 35,9
—23.7 145 -—3.5 —18.0
93 28,2 112 ‘:‘.0
-~8,3 —188 — 13,0 —25,2 i
125 . —15.3 --07 —i83
20 e LAY -3 —23,3
HeS 53 —130 7{,:';)
17.5 e T -—7,9 314
931 -0, 16,8 231
: (KL —— —~-37.5F
—-223 —g e 1 R
7.a 6.1 268
~22.2 28,4 17.7_
7.5 36,3 49,0 1
48,2 -7, 32‘,3 I
1




e by‘a factor of 2.5. Figures for the commercial removal of chum for 1961—1967 are -

11
flocded and flshlng takes place 1in random areas 1i£tle suited to fishing, _
The catch rate at such periods falls sharply. To a great extent this concsmms
chum which in their run into the rivers and their migraticns'along then keep
to the main channel, unlike pink saimon who move along the river-bank areas
of the channel,. .

Since we have not got the figures on ﬁhe flow rate and the water ‘
Jevels in the rivers of the north-west part of the Sea of Okhotsk at ouf f
disposal, we nus+ use figures on the amount of precipitation for the period
when the salmon spawners make thelr run into the rivers, o

The material in Teble 5 showsthat in some commercial fishing periods
deviations in the amount of precipitation from the lengterm average reach
significant proportions, Naiurally this cannot heip but be reflected in_the .
ePflclency of the func+1on1ng of the seines in river-mouth areas, .

'In some years the actual amount of precipitation is five tlmes thP'

longterm average and in other years there is abso*utelyAno precipitation
at:all. All this creates great fluctuations in riverwater levels and in SOmé'
&eafé facilitates a2 higher commercial ¢atchl'rate and in other years grééily
- hampers the catching of the fish running into the rivers, Compariscen of the ‘

figures in Tables 3 and 5 confirms the above. Along with this it is also

‘necessary to take into account the size of the chum spawning population and -
the number of salmon of other species caught with the chum. o |
The features dealt with, of commercial fishing in rivers and in sea
fishing areas, determine to a considerable extent the yearly ratio between. . ;
chum catch and spawning escapement. For.the last 7 fishing . : . ~ f ' %

years the percentage of the chum removal from the spannlng populatlon varied

given in Table 6, On average the removal percentage for these years came
to 57.8% ’

The figures cited on the commercial removal of Okhotsk chum in

coastal waters (Table 6) are very near to such figures for other areas.

Thus V.Y.Levanidov (1964) cites figures on the commercial removal of Amur

sumner chum, noting, that on average in commercial years 50-55% of the C14]
population of summer chum are caught. And for the Amur pink. salmon he cites

a commercial removal coefficient of 60%. R.S. Semko (1954) cites

Azbelov's figures on the commexrcial exploitatioh of a popuiaiion of sockeye : |
in the basin of the River Ozemaya, In the period 1941-1947, the coefficient

of the commercial removal of sockeye in this region varied from 30 to 63%.

iy
e
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TABLE 6, The ratlo between chum catch and spawning escapement

. in the period 1961-1967

(a)

(B) Commercial year

Designation

1961 1962 | 1963 ] 1964 1965 | 1956 | 1967

(C) Seven year
average

1, Catch
(million fish)
2, Escapement to
the spawning
grounds _
(million fish)*
3. Size of spawning
porulation
(million fish)
L, Percentage of
- removals of fish
from the spawning

population,

¥ ‘the number of chum spawners having passed through to the spawning grounds -.

. in the period 1961-1967 was detexrmined by aerovisual survey using methods . -
of the Kamchatka branch of the Pacific Fisheries and Oceanography

- Research Institute (Ostroumov, 1962).

TadanKa G. CoorHowiortic GHI060 1 NPONYCRA KeTor Ha KEPRCTH. umqe 8 IGSI-—IQ‘S/ e,

Havmounnanu

T'oa npomsicin

1565 100565

!

| -

[ test. l 1952
i

‘3um(xm'uw)
i1

i m.x)m\ Ha nepecTit-
aga (MAH W)

e a0UNCTh l'upc-
LOBOTO CTa1d
{sLTL HIT)

VinanOHT HIDRTIN
pal B3 BCDOCTORC-

LENE N RS
[REDNSEUE S

* KOJUU20THO MPOMSAORITC Rl KeTh, MPOLRIMUN Ha HOPOCTHINita B 1 8511957
CEIRRID METORCW AIpOBIYAALHErD YeeTs no Meteaske Kawiartekoro oriasaciuz THIFO

()rv)‘\los 12582,

3763 1346 2,19 0608 2,270 2402 0828 1954

200 1,230 G725 0800 1130 2376 - 1736 1,428

65,3 53,7 75,1

Hunter (1959) quotes a 50% coefficient of”coﬁmercial

3400 4778 2541 3382

466 . '668 503 318 57,53

o

removal for British Columbia chum, =nd Neave (1953) assumes a mortality

rate for the pink salmon under coastal fishing conditions of 603,

In oxdex to compare figures on the commexrcial removal of chum'fOr

the period 1951-1957 in the rivers of the Okhotsk region, obtained with

the help of an aerovisual survey and from the commercial figures on the

chum catch, we quote information on commercial remOVal for the period

1956-1960, obtained by calculation using data from ‘censuses
catch figures (Table 7). _ -

and conmercial
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TABLE 7, ' ' ,

1956 1957 1958 1959 1960
- Perceantage of " R
fish removed’
from the spawm-
ing population

-

inganiia 7

-
1957 7. i HIER l W52 DI BN

c

T a3 hATA Pul . . o
e . e . 9
WSTHUIO Cidad 74.8 232 Ry 50,6 77,

' The high removal rates ia 19%6, 1953 and 1940..were obtainad

. because in those years commercial fishing was mainly only for chum, Inm
1956 chuni provided 97.1% of the total salmon catch, in 1958, 90.6%, in !
11960,..95. 1% (Table 3). Commerclal conditions for those years also . S

facilitated a high removal of fish from the spawning population. Thus,

'in 1956, gale weather was 3.8 days below the average (Table 1); ‘conditions:
were favourable for fishing with fixed tféﬁ'nets, as the level of the water
in the rivers was low;:'in the chum commercial fishing period precipitationi.:
- was 25,2 mm below average (Table 5);. .conditions were also favourable for
commerclal chun fishing with seines, A similar pattern is seen for 1958 ’

and 1960, | '

As Far as 1957 and 1959 are concerned, along with the. chum, a great

many pink salmon were.caught. In 1957, chum provided only 45.2% of the total salmon .

catch; and in 1959, 80% (Tab 3). Moreover, commercial conditions in those

years did not favour further stép?ing up of fishing operations, (Tables 4 & 5)
V.Y, Levanidov (1964) and. a number of other authors, points out

that a commercial removal of 60%, and even somewhat higher, does not cause

a fall in stocks, - _

. It seems to us that in this ‘case veplacement-reproduction conditious
acquire a decisive importance, Thus, in 1961, the commercial removal of
Okhotsk chum by off-shore fishing came to 65.3% (abouta5;8 million chum were
running), the total return of the 1951 chum year-class was about 7.6 million
fish.-At the same time; in the next chum generation of the 1962 spayning;
the commercial removal rate was 55.7%; with the size of the spawning popula-:
tion near 2.8 million fish, the return to off-shore waters of this generation
of chum was 2.5 million fish. ‘ ' '

The ekamples cited show that under favourable replacement-reproduction

conditions a lavge (65.3%) commerclal removal of fish from the spawning

......

L2




. 14
popnlation may not canse a fall in stocks but on the éontrary in some
years the new ysar-class may be numerically superior to thz parent generatioa.
Undex insufficiently favourable replacement-rsproduction conditions, as was
seen for the chum year-class of the 1952 spawning, even a lower removal’
rate (10% down from 1961), not only did not bring about a numerical
increase in the new genefation but a certain reduction occurrad.

From what has been said, howaver, it does not follow that given
favourable replacemenf conditions commercial removal of fish can be incrsased
inordinately, Thus, in 1955, the chum spawning population was 11,75 million
fish from which about 8,8 million Fish (74,8%) weve commexrcially removed. '
Despite exceptionally favourable replacement conditions. in the winter‘Of
1956-1957, the number of progeny returning to off-shore waters scarcely
‘reached 9.7 million fish, o

A large removal of fish has a particularly harmful effect in years
when the numbers of the spawning population are low and conditions for
replacement are unfavourable. The 1953 chumiyear—clasé may serve as an
example: the size of the épamning population was estimated at 4.2 million
fish and the removal rate was 72,8%. The result was a total progeny return
of only 0,65 million fish, A similar pattern was obsexved for the 1960A
spawning year~class when the commercial rembval rate was 77,2% and the’
total retum of the progeny of this year-class was only 0.90 million fisﬁ,
the parent generation hawing numbered 8,14 million chum. ‘ ‘

From what we have seen it follows that in years when the numbers
of the shum spamming population are low, the commercial rémoval rate
should not exceed 50%. , _

In view of the fact that in receat years stocks of chum - have been
sharply reduced, until they are replenished it wi&l‘be necessary to restrict
sga fishing consideraély and to iimit‘off-shore catches strictly. These -
measurss can promote an increase in the numbers of spavmers at .the spawming
grouads and a rise in the rate of natural replaceﬁent. '

CONCLUSIONS L

that in individual years, depending on the numbers of the spaming popula-~
tion and the numbers.of other species of salmon, and also on commercial
conditions, the percentage of chum removals from the spawming population
in the period 1956-1967 fluctuated from 31.8 to 77,2, that is, by a factor

of almost 2.5.
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2, In commercial chum fishing using seine nets in ri%er fishing 143
sectors, the water 1evel'of the rivers during the salmon run is of decisive '
impnrtance to catch e?flclenCJ, and in commercial fishing with fixed trap
nets in sea Tishing sectors, gales are impoxrtant., _ '
3. Under favourable replacement-reproduction condltlonq (spawnln
egs and fry development), a commercial removal rate of 65% does not bring
about a fall in the numbers of the new generation, but under unfavourable
reproduction~replacement corditions a commercial removal rate of 4G% does
not ensure that the numbers of the new generation will maintain a level
even near the numbers of the parent populatiqn.
L, The Rlver Okhota . is the main chum river of the continental
coast of . the north~west part of the Sez 6f Okhotsk, The Okhota provides
L 62% of . the total chum catch and ‘is of great'impor%ance in the replacement- h
reproduction of chum stocks, ' - o
5. The approach of the chum to the shore and their run into the
erers extends from the °nd of June to the middle of Septenber. The mass
run is from the end of July to the middle of August, - f ' _
6. The numbers of the spawning populations and the size of catches
per yearly run are subject to great fluctuationé. In the post-war pgriod
(1945-1967) the chum catch fluctusted from 698 to 8788 thousand Fish; that »
is by a factor of more thanl2. Catches according to commercial fishing effort .
aré also subject to sharp fluctuatio é. In the ppriod 1953-1967, the average
chum catch using fixed, trap nets varied from 397 to 2929 centn@rs, that is by a faC~
tox of 7 4, and w1th seine nets from 455 to 1880 centners or by a factor of 4 l._>
7. ITn conneﬁtlon with the sharp drop in numbers of chum spawming
populations and with the drop in chum stocks, considerable restriction of
commercial ses fishing and also a strict limit on off-shore fishing are
necessaxy. These measures will promote an increase in the numbers of spawners
in tha spawning grounds and a rise in the xrate of natural replecemant-
reproduction, - ' »
BIBLIOGRAPHY

1. Abramov, V.V, 1948, The autumn form of chum in Katchatka,
Proceedings of, the Academy of Scisnce USSR, Vol, 53, NOI,

2. Blrnan, I.B. 1052. Adaptive features of spawning nigration in
Amur chum, Bull, of Pacific Ressarch Institute of Fisheries
and Océanography. Vol 37. : .

3. Birman, I.B, 196% Some data for = study of loecal popuiations and
of the racial composition of Kamchatka chum. Kamchatka Ge ographical
Questions, issue no. 2.

4. Ivanis, AN, 1963, The fishing industxy of the Far Fast
Waf1t1mP Book Publlghers, Vladivostock



9,

10,

16

‘Kuznetsov, I.I. 1937, The chun and its replacement-reproduction,

Dal'giz. : : . :
Levanidov, V.Y. 1984, The pattern of salmon population dynamics.

in the Amur.-basin and methods of stock replacement.

Coll. "The Salmon Economy of the Far Bast". Pub, "Nauka'.

Ostroumov, A,G. 1952, An experiment in the application of aerial
techniques for surveying the Pacific salmon in the rivers

of Kamchatka, Brochure pub. "Kamchatskaya Pravda'. ;
Pravdin, I.F., 1940, A survey of studies on the salmon of the

Far Bast. Bull. of Pacific Research Inst, of Fisheries and
Oceanography. Vol, 18. ' .

Semko, R.S, 195%, Stocks of Western Kamchatka salmon and their
commercial utilization, ibid, Vol. 41, ' =

Huntex, J.G. 1959, ' Survival  and production . of pink and chum
salmon in a coastal stream, J,Fish, Res.Bd. of Canada.Vol. 16, NO.6,

11, Neave, F. 1953, Principles affecting the size of pink and chum

TeAdpasxon B, B, [948. Ocenitis Gopua Ketat na Kassarke. JAH CCCP, 1. 53, \e L.
sBupaan Il B, 1952 Mprcyocodhtedptivie 0cGLililotTH Hepecianoil mbrpallitt asyn-
vanit weves. Mon, THHPO, 7. 37, . : : o ’
3.,5upyan o B 1964 Hexorepie aanusts £ ISCINBAKNO JOKQILELX €TAL 0 $aco-
HOTO COCTABA KAMYATOKON Kerit. Buupoest reorpadnil Kessatku, nuin 2. ’
Jlwanpe A MLO1963, Puoaas upornuacunoets Qasuiiere Bocroxra. Tipruopcxos
REEMIGE HRR-20. BOaIHBOCTOR, : .
Jovancuon . O, 1937 Kera i ee socapenraierso, Haseo,
Jdesavuaos B.SLOi96d 3akouovicpuotTit i
e AMYpa # NyTE SocnpoitsaoxcTsa sanacas. 6. <dlccecesce xnsaiicto lazeuero
terroeiy, Han-eo «llayros, o
Herpoviaon A T 10620 Onstr ApUMENCHHA GIPOMETOACE YHETR THXOUKEARCNUN
wocell B pekay Kamuarart, Dpoinopa, w380 «Ruunuiotas npauity,
Mopowana L @ 1940 OGwp  necaets
HEER W L
Q. eare Po G 1934 3ouattd 3310, HOKAMIITCRIR J9CDCET 1T X APGANCTONOT Hetd
+sase, Man, THHPO, 1. 41 : :
10 fnpter & G 1930 Swvival and production of pink ard chum sahmon Inoa cods-
streann 3 Fish, Res. id of Canada, Volo th, No, 6 : _
Jrave FO1953. Principles oficcting the size of pink and chum saimon population
s Beitish Colunshing J. Fisho Res, Bd of Casada, Vol 4, Noo . ‘ o :

il

Tl

¥:)

salmon- population in British Columbia, J.Fish Res, Bd of Canada. Vol.9, No

AUTEPATYPA

UKH EIICEHDS I J0C02¢T » Hacs

Rt AWILLesocTonkLiy  Aoceceil,  Hae,




