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A< % 3 SOME PROBLEMS OF THE BIOLOGY OF THE AUTUMN CHUM:-OF SAKHALIN */108/
- E= & .
anf 0% S. P. Volovik and A. Ye. Landyshevskaya
w S e £
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0 02D
; H- 2 = The chum is the second most abundant salmon of Sakhalin. Two forms of
~. of :
-~ (=

the chum are distinguished in this region: the summer and autumn chum defined
by L. S. Berg (1953) as seasonal races.
The summer chum has been preserved at the present time in small quantity

. . *
(catch of the order of several centners) in Terpenie Guilf.

* . . .
Translator's note. One Soviet centner = 100 kg.

The aﬁtumn chum, which is more numerous, is of>almost uﬂiversal
distriﬁutién. It is absent only from the rivers of.the western coast in the
stretch between the town of Uélegorskﬁ;nd the town of Aleksandrovsk. = It ié
mainly the énadromous Amur chum which is caught in thé_area of R&bﬁo?sk. It
occupies no more than 5.6 % §f the total area of spawning grounds.in the riveré

of Sakhalin. Appfoximately 70 % of its spawning grounds are in the upper reaches -

- of the Tym‘vRiver basin)which is an area of natural reproduction.

* Numbers in right margin indicate corresponding pages in original text.
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In connection with the paucity of natural spawning grounds, artificial
,reproductioﬁ has come to be of fundamental importance in fhe reproduction of
the chum on South Sakhalin. Thanks to the efforts of hatcheries it has here_
been possible to increase the abundance of the natural stocks, which is maintained
‘at a constant level by the activity of a number of large hatcheries.

Published information concerning the Sakhalin chum is frégmentary
(Taranets, 1937; Dvinin, 1952; 1957; Kamyshnaya, 1961; Landyshevskaya, 196l4).
The present article contains a biological descfiption of the chum bred by
hatcheries and spawﬁing in the Tym' River. Thé article has been based on

material collected in 1960--1964 by scientific officers of the salmonid

laboratory of SakhTINRO (Sakhalin Division, Pacific Scientifi¢ Research Insfitute for

Fisheries and Oceanography), G.»I. Frolenko, M. D. Leont'ev, L. I. Pfitchina,
A. P. Shershnev, V. K. Kovalenko and the authors; use has also been made of the

earlier data of P. A. Dvinin and I. S. Pavlov contained in manuscript reports

for 1952--1958.

The quantity of the chum reaching Sakhalin is subject to annual variations.

Catches along the sea coast fluctuate considerably in relation to the
abundance of the migrating populations and to weather conditions at the time of -
fishing. It is uSually only the first runs of the chum (approximately to

October 1 -~ 5) which are caught along the southeastern coast. Since 1959 a

‘large part of the catch has consisted of salmonlcaught around the salmon counting

‘fence of the Sokolovsk Fish Hatchery. The total -catch of the chum in this area
has varied between 737 and 18,111 centners over the last 19 years (1946--1964) .
Catches on.the northeastern coast (Tym'.River) have ranged from 1.1

thousand centnets (1949) to 10.4 thousand centners (1951). At the present time

they have been stabilized at a level of 4.0--5.0 thousand cehtners.i
On the southwestern coast the chum is caught in and around the estuarine

reaches of the rivers at the fish counting'fences of the fish hatcheries. The

/109/
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success of artificiai propagation of the chum is to some extent attested
by the catch of 6.7 thousand centners in 196&.'_
The proportion of fish caught differs éccording to the
spawning area. Almost all the salmon which arrive are caught on the south-
western coast in front of the river mouthé. Approximately 20--40O %lof the
migrating schools of chum are caught annually.near the mouth of the Naiba River
~in the'inshore areas of the sea; it is only the fish of the first runs which are
| @ore heavily caught. A low rate of exploitation is apparent:along
thé northeastern coaét of Sakhalin. The time at which the chum approaéhes the
and the river mouths ' :
inshore area/iS'approximately the same in different regions but there is a notice~
able tendency for delay in the more southerly parts of fhe range. The spawning
run lasts from the middle or end of August to the begimnning or end of‘Novembep.
The chum initially approaches the rivers of the southwestern coast with
sexﬁél products in stage IV and IV--V of maturity and subsequently in stage V.
Its spawning livery is already.exhibited throughout the entire spawning run.
On the southeastern coast (Naiba River), where the chum spawning grounds
are 70--80 km from the mouth, fish withoﬁt‘signs ofISpawning 1ivery:(stages III
.and III--IV of maturity) are found in trap nét catches until the middle of the
third 10-day period of September.- |
The chum enters the Tym' River, in which the spawning grounds are more
than 250 km from the mouth, throughouf the entire spawning run as the smolt.
| The Sakhalin chum matures, in the main; in ﬁhe fourth year of life.
The quanfitj of fish at an age of 2+ and 4+ is usually 1éss, but their peréent—
age ratio'variés from year to year (Table 1). The quamtity of fish 2+ years 0ld
in thelspaﬁning éopﬁlatiqns is, sharply increased (up to 86 %) in the southefn»
‘regions in some years.. Chum 5+ -years old, liké fish at an age of 1+, are rare-
ly encountered. It should be noted that the yearling chum is encountered in

isolation almost every year in the.last runs. A similar phenomenon has also




beeﬁ noted for the chum of Hokkaido (Sano, 1959), where yearlings may comprise
more than 10 % 6f the total number of fish. The spawning populatio ns also
jnclude fish at an age of 1+ in the rivers of the American mainland (Shepard,
1961). M. L. Krykhtin (1962) has reported on the frequency of occurrence of
sexually mature yearling chum in the Amur. Such early maturation of the chum
is probably more characteristic for the southern parts of its range;

The age composition df the chum alters in the coufse of the spawning
run. It is mainly bldef_fish (k+) which run in the initial period and younger
fish (2+) at the end of the run. However, the dominant age group is usually
clearly traceable in all the runs of the chum (Table 2).

The percentage ratio of the age groups also varies quite widely by
rivers within the same region.

The chum of Northeastern Sakhalin is slightly different in age
cdmposition: here the quéntity of fish of the older age groups is usually high-
ér. In addition, the Tym' River is annually entered by chum at an age éf 5+
and 6+, which are practiéaily_absent on Southern Sakhalin.

The sex ratio of chum from trap net catches in the inshore zone of the

" sea was determined from biological analysis samples and during mass measurements.

In rivers where fish counting fences of fish hatcheries have been installed the
quantity of fish of each sex was recorded as they enterea the trapé.

It is not possible to distinguish a pattern to the sex ratié during the
period of the spawning run of the chum. | For example, males were consiaerably
more abqndént'tﬁan females in the-Kélininka River throughout the entire sbawﬁing

run during the last two years (1963--1964). - In 1955 the run included a large

quantity of males only in September and thereafter females predominated (Table 3).

Nor'is any strict pattern to be observed in changes in the sex ratio for other

rivers of Southern Sakhalin.

vy
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'y ) . Ta6nauna }l
BospacTrofi cocras KeTbl, 3aXORAmMeft Ba HepecT B pexH loxporo Caxammna, % : #
3 . # YOro sanantioe nobepewse (p. Katunuuxa) | 3" 10r0-socTOWHOC mobepembe (p. Haft6a) ¢ y DI
T |2+ | 3¢ | 4+ | S5+ L1 2+ ] 3¢ | 4r ] 5+ BH RARNbIE
1951 16,0 825 15 7. A Juuwnsn, H. C. aBnos
1052 11,5 73.5 15,0 16,0 825 1.5 » »
. 1953 7.0 84,0 9.0 66.0 30.0 4.0 8 H. C. Nasnow
1954 8,0 87.0 50 : 7.0 81,0 10,0 2.0 >
1955 2.7 7.5 83.6 6.2 2,7 8.2 83.6 5,56 >
1956 ’ 1.3 . 98,0 2,7 2.0 93,0 4,5 0.5 » : .
1957 86,0 - 125 1.5 60.0 33,0 7.0 7n. A. Apunm, H. C. Nasnos
1958 12,2 821 .87 3.5 93,8 2.7 /0 H. C. Nasnos
1959 50 89.0 6.0 - 13,2 84,0 28 ’ > _
1960 24,2 66,2 9,2 01 28,6 66,4 5.0 /¢ A, E. Jlanpbitesckan,
’ ‘2]1. A, Oponenxo
1961 2.5 88.5 83 0.6 - 3.5 938 2.7 /3 C. 1. BonoBHK
1962 8.0 57.0 350 0.3 19,0 45.5 318 3.4 74 C, Il. Bonosux
1963 0.3 18,2 50.0 29,1 2.4 0.3 16,9 67,1 14.8 0.9 /S"M. HA. Jleoutnes
76 A. E. JlanpbiiueBcKasn
1961 9.0 86,4 4.6 65,2 340 . 0.8 /7 A. E. JlanapluescKasn

+$M. 1. Jleontbes, JI. H. Iprrumna
/9 A. 1. Ulepurnes, - :

Key to Table 1: 1. Table 1‘ 2. Age compositio n of the chum entering rivers of South Sakhalin to spawn,
% 3. Years _4. Southwestern coast (Kalininka River) 5. Southeastern coast (Naiba River) 6. Data of
7. F. A. Dvinin, I. S. Pavlov 8. I. $. Pavlov 9. P. A. vainin, I. S. Pavlov 10. I.-S. Pavlov ~11.
A. E. Landys‘hev‘skay‘a 12. L. A. Frolenko 13. S. P. Volovik 1. S. P. Volovik 15. M. D. Leont'ev

16. A. E. Landyshevskaya 17. A. E. Landyshevskaya 18. M. D. Leont'ev, L. I. Pritchina 19. A. F.

Shershnev

-
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1‘Hmmanu-aeunnmnanul-wpmnxuxrpnnxueni ‘
_ B TeUCHNE HepecTosoro xoaa p 1864 r., % . -~
3 Pexa, ) 4'803})3(:7
nata 2+ | - 4- i
$” Kaaumunka, 20 - 97,0 1,0
15.1X
17.1X N4 83.3 2,0
3X 13,2 83,6 3.0
. & 3a cesom 9,0 . 86,4 4,6
7 Ha#t6a, .
1LIX , 52,5 45,0 2,5
17.1X , 45,9 : 54.1 —
28.1X 83,0 15,0 2,0
13.X ' 91,9 8.1 —
¥ 3a cesom 65,2 34,0 0.8
Key to Table 2: 1. Table 2 2. Alteration in the percentage ratio of chum
age groups during the spawning run in 1964 3. River, date L. Age Se
Kalininka. 6. Over the season 7. Naiba 8. Over the season.
. The sex ratio by age groups varies in the course of the run. There /112/

af¢ Tar more males of 2+ among the chum of southern regions of Sakhalin than females

of the sam? age. Cohversely, -females predominate among the chum of the younger
age groups along the northeastern coast.

Considerable predominance of fish of one sex is observed over several .
years among the fish. approaching the counting fences Qf the fish hatcheries.

. This may possibly be to some extent dependent pn.the selective nature of fishiné .
in -the open sea. Since the chum of Northerﬁ Sakhalin as well as that of
Southern Sakhalin is subjected to catching in thé sea, it may be asspmed‘that this
circumstance is not the ﬁain factor affecting the sex ratio in the different

'pépulétions. The sexual composition of the salﬁon in schodls caught in tﬁe in-
shore area of the sea near the mouth of the_Néiba River and in the first runs to‘

- the fish counting'fénce'of the Sokolovsk Fish Hatcheryvis practically the §ame;

The size and weight §f thé chum‘vary considerably from‘region,to region

@aﬂehﬁ
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/ Tab6nu ua 3
2 CooTHOmeHHe NOJ0A EeThl B TedeHHe HepecTosoro xoAa B p. Kammmmwe, %

3 Mecan, % o 1955 . 1963 1954
Aexaja % T % %
Ky : ¢ ‘
Asryct Camunl 52,3
ur 7Camkn 47,7
fCcenradps  7Camunt 554 ' 62,7
) 10CavMKH 44,8 37.3
. /1 Camun . 586 59.5 68,6
: /2 Camxn 41,4 40,5 31.4
- /3 Camuni : 52,3 55.4 57.4
74 CaMxy o 47,7 44,6 42,6
/sOxrabpp 76 CavMunl 41,2 64.0 59,0
1 7 CaMxy 58,8 36,0 41,0
1 78 Cavum - 30,3 . 61,1 61,8
19 Caocmin 69,7 38,9 38,2
1 20 Camupt 29,5 68,1 . 838
_ as Canka 70,5 31,9 16,4
2232 Bech. A3 Camum 3€,5 61,0 60,0
nepuon <4Camkn , 83,5 39.0 39.4
28 Bcero- 100,0 100,0 100,0
(19153 1mT.) 1550 mr) (172828 wit)
27 g

Key to Table 3: 1. Table 3 2. Sex ratio of the chum during the spawning run
in the Kalininka River, ¥ 3. Month, 10-day period L., Sex 5. August 6.
Males 7. Females 8. September 9. Males 10. Females 11. Males 1.2.
Females 13. Males 14, Females 15. Cctober 16. Males 17. females

18. Males 19, Females 20. Males 21. Females 22. Over the whole period
23. Males 2k, Females 25. Total 26. (19 453 fish)  27. (55 884 fish) |

28. (172 828 fish).

' Tym'xcnumAmales are on average 2.9-—6.4 cm longer thaﬁ femaies and
.0.5--1.09_kg ﬁeavier. The length range of males is from 57 to 88 cm and of
females 57--79 cm; the corresponding weight ranges are'1.80—-?;50_kg and
1.95-=5.75 kg. “Males thergfore'have a considerably wider range of variation

in size and weight.
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/Tao:xuua 4

2 ~
Mauna m séc ocemmeld Rerw CaxammHa
[ .

1962 19 1954
camuu‘l CaMKH

1951
bi |¥aux'u

SPationwm ‘,&M
u

camuni [ Zamxu | Camuml | camxu

/¢ 0ro-3anapanit Caxanxan

/3 MHA /4 MHH. 570 5374 550 560 570 59,5 57.0 -57.0
AC, cM 5 Makc. 80,3 79,0 750 744 81,0 800 8935 795

/6 CPenHAs 67.2 65.3 66,2 66,4 69.5 67,7 .71.2 69,4
47 Bec oG- /8 mun. 2,50 215 2,00 210 1.60 2,20 1,30 1,70
wHht, Xr /9 MaKc. 5,10 497 520 520 540 510 - 7.95 5,65
20CPeAHHH 3,51 3,18 3,69 3,52 3,51 3,29 3,68 .3,41

Al ro-Bocrounmwit Caxaxun ‘ .

Hanna B mun, 50.5 505 490 490 520 56,0 500 49,0

42 AC, cm MrMaxc. 81.0 74.0 75,0 75,0 86,0 75,0 78,5 75.0
1y cpeaHss 65,1 63,5 59,1- 58,0 59,6 67,3 61,7 63,2
24 Bec of- 27mun. 1,65 235 1,30 220 1,25 1.05 1.25 1,10
wHA, Kr 28MakKc, 4,87 4,85 5.80 5.00 5.85 4,75 5.05 4,65
25Cpeanudt 3,18 329 284 281 370 348 254 280
39 Cesepo-BocTounmit Caxamin - - ‘
3/ lavna 3% MumM. " 57,0 380 61,5 60,0 60,0 62.0 60.0 57,0
AC, cx 33 Makc. 88,0 760 86,0 78,0 86,0 79.0 79,0 73,0
3eCpeanas 71,5 673 746 696 736 67.2 70,1 672

35 Bec 06- 3fman. 200 195 180 200 250 225 216 220
UIHii, KP 87 Makc. 7.30 5,20 7.25 5.75 7.50 5,25 6,65 5,05
3gCpeanuH 4,23 3.48 4,40 3.65 4,69 3,60 4,16 3,60

Key to Table 4: 1. Table 4 2, Léngth and weight of the autumn chum of
Sakhalin 3. Regions' 4. Males 5. Females 6. Malés 7+ Females 8.
Males - 9. Females 10. Males 11. Females 12. Southwestern Sakhalin

13. Length Ac, em 14, min  15. mex 16. mean 17. Total weight, kg  18..
min 19, méi 20. mean 21; SoutheasternvSakhélin 22. Length AC, &m

23. min 24, max 25. mean 26. Total weight, kg 27. min 28. max

" 29. mean - 30, Norfheasterh Sakhélin 31. Length AC, cm 32 min 33, max ‘

34, mean = 35, Total weight, kg 36. min = 37. max 38. mean.

In southern regions of Sakhalin males are larger in some years and
females in others, but the difference in the mean characteristics is not so
-great as in the chum from northern regions. Along the southwestern coast the

variation in the mean sizes of males and females over the last five years has



been 0.2~--1.8 cm and the variation in weight between 0.1 and 0.33 kg. | o

In the chum of the southeastgrﬁ coast the differepce between the mean /113/
lengths of males and females was 1e1--4.0 cm ana the weight difference was
O.11——O.h0 kg; |

As in other regibns_of the Far Eaét; the size of males and females
decreases toward the end of the spawning run. - This is due to alteration in the
age composition of the fish entering the river. The mean size and weight of
the chum entering the Kalininka River were 68.8 cm and 3.6 kg at the.beginning
of the run in 1962 and respectively 64.5 cm and 3.31 kg and 62.3 cm and 3.24 kg
in the middle and at the end of the run. |

As has previously been noted, thé yearling chum (1+) is found on
Sakhélin almdst every year. An examination was made of 16 fish in 1955, 9
of which were from catches in the Naiba River basin. The quantity of year-
lings in the runs is in fact far higher. Along the southwestern coast of
" Sakhalin the yearling chum is caught every yeaf with the pink salmop.' Its size
has ranged from 43;0 to 54.0 cm, on average 42.4 cm, and its weight from 720 to
1650 g, on average 1101 g.

Many authors (Birman, 1951; Birmén and Levanidov, 1954 and others) nbte
that as the quantity of salmon in a spawning population incréases their size and
weight deérease and -the age rises. No such relationship is traced in the chﬁm of
Southern Sakhalin or in the West Kamchatkén chum (Semko, i95h); on the contrary,
the material at ouf disposal on the Tym' éhum indicates the existence of a positive
correlation between the abundance énd size of the fish.

The Sakhalin chum is characterized by a comparativelyAhigh growth rate.
Its:size ranges from 24 to 35 cm at the end of the first yeaf of life and “
increments over the second year are between 9.5land 20.0 cm. A slower growth
rate, such as is also fognd in tye phum of other regions of the Far East

(Lovetskaya, 19&8;. Birman, 1951), is a feature of it in the followiﬁg years.
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When the autumn chum of Sakhalin, the Amur River and Iturup Island are compared,
it may be noted that the naturally-reproducing and artificially propagated
Sakhalin chum have higher increments than the Amur chum, especially in the first

years of life, but lower increments than the Iturup chum (Table 5).

/ - -
Tadanwywa 5

) ,
TozoBble JuReliABie OpHPOCTH Tesla Ketn CaxaanHa, p. Amypa u o. Hrypyna, cm

4Caxanun

3 raa S 4 70
. — ! 1A R 8 CAMY - Hrvpy
NI ’ 5 p. TbimMb é p. HaiiGa l7 P;{l:\uaxl” l D. @Gopesnb P AP o Hrrpyn

"1 rox 29,8—80.7 26,1—28,5 29,3—32,5 31,2—31.6 25.8—27.8 28.6--30.5
Parep 11.0—180 9,2—19.5 11,3—14,3 12,8—13.9 16.4—17.2 13.8 —20.0
I33r0a  11,0—197 6,0-119 7,6—13,1 10,4—20,% 10,0—-11,2 9.8—22.0
i¢4roa  64—115 95—118 7,7—10,6 96— 99 8i—11,5 9,9--155

153 roa 6,8— 89 10,5—10,7 6.6~ 8,1 49— 6,0 97—120
/{ TpHMeqanne: marepnaibl 10 POoCTY aMypPCeKOfl KeTw! npiBeieHbl No faHHbIM E. A,
Jloeuroii (1948), 1. B. Bupsmana (1951). PocT KypH.IbCKOH KeThl

HaMH pacyHcen 1o 1potGaM, cofpauuniy B. . 1IBaHKOBbLIM,

Key to Téble 5: 1. Table 5 2. Annual increases in the body length of the
chum of Sskhalin, the Amur River and Iturup Island, cm 3. Year of life k.
Sakhalin 5. Tym' River 6. Naiba River 7. Kaiininka‘River 8. Forel!
_River 9. Amur River 10. Tturup Island 11. First 12. Second 13. Third
14. Fourth 15.lFifth 16. Note: matefiai on the growth of the Amur chum is
cited in accordance with the data of E. A. Lovefskaya (1948) "and I. B. Birman
(1951)+ :We calculated the gfowth of the Kuril' chum from sémples taken by‘

V. N. Ivankov.

The highést growth rate is characteristic of the chum of the
‘northeastern coast,and detectéblé in all aée groups. = The length of the chum
from the ‘southwestern coast is greater_thﬁn that of the chum from the south-

: ééstern coas£ in the first year of life. The mean length over fhe first year

of life varies within slight limits from region to region on Sakhalin: in the

range 29.3--32.5 cm on the southwestern coast, 27.2--29.3 cm on the southeastern

coast and 29.8--30.7 cm on the northeastern coast.

/114/
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The absolute.fecundity of the Sakhalin chum is subject to considerable
variations in relation to lehgth, weight, age and the individual features of
particular.fish. The limits éf the range are ﬁ170-—5245 eggs and mean fecundity
varies from region to region between 2400 and 3670 eggs. |

The chum of theée southwestern coast of Sakhaliﬂ'has the lowest fecundity;
the difference is slight in other regions. The absolute fecundity of the chum
frbm different areas does not differ significantly by age groups with the sole
exééption of the chum af an age‘of 3+, At this age the highest fecundity is
observed in chum from the southeastern coést and the lowest in chum from the
southwestern coast.

‘The mean relative fecundity (the number of eggs pef 10.g of body.weight)
is on the whole extremely constant for the spawning stock of the chum from region .
to region and is between 7.2 and 9.8 eggs, although its range'ha§ very wide limits.

The Sakhalin chum has definite morphological features. It Qas establish-
ed by énalysis of material on some morphological characters that the relative
length of its carcass.and of its caudal peduncle afe subjectvto slight variations
in different periods of the spawning run, wheréas the least body depth varies
considerably (Table 6). |

Méristic charactefs (the number of scéles on the lateral line and the
number of pyloric caeca) also had a considefébie range of variation, but never—
theless differences witﬁ respect to them may be traced quiﬁe clearly in thé chum
of individual regions; especially in fish from the Kalininka and Naiba Rivers
(Table 7).

Therefore, the foregoing material fof.mofphological description of the
chum of the southwestern and southeastern coasts juétifies us in'concluding that
.in each of these regions the chum belongs to an independent population. At the
same time some differgnces are also to be néted between the chum of two plosely
adjaéent rivers on the same stretch of the-coast. |

Study of the scale structure of the chum from different regions revealed -
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2 Konmwecrso vemyit B GonoBOH JHEMN H ERJAOPHYECKAX NPHAATROB

y kernl loxHOro Caxansma (1882 r.)

4 Y wocao
il

. ‘73
~ Peka S qemyh |.ﬁh0puqecxux NPHIAATKOB l‘\.(;)n
wun.7 | wakc8]  cpeamee 7 | mmusq maxc. 1 qpenuee“‘k .
’ftbopem, 0123 145 136,906 134 212 1713 81
/s Kanunmika 126 152 139,0+06 158 218 180,5 . 50
/¢ 'Hatt6a . - 118 148 133.,0+0,8 126 206 166.0 50

" Key to Table 7% 1. Table 7 2. Number of scales on lateral line and of

pyloric caeca in the chum of South Sakhalin (1962) 3. River 4. Number
5. of scales 6. of pyloric caeca 7. min - 8. max 9. mean 10. min

11. max 12. mean 13. Number of fish 14. Forel' 15+ Kalininka  16.

Naiba.

significant differences both in the size of the scales and in the general pattérn

~of the sclerites. The chum of Northeastern Sakhalin hés large scales and the

chum of the southeastern coast has:- the smallest scales (Table 8).
Perceptible differences in the radius of what is known as the "finger-

ling ring" (mal'kovoevkol'tso) are a noteﬁorthy feature. This ring is formed in

the Sakhalin chum during existence in the river and in the period of forageing in

‘the inshore zone of the sea. Young chum of the southwestern coast forage in the

river and in the inshore areas of the sea from May until the end of August (data of

L. A. Frolenko).  Between 9 and 20 sclerites, on average 9.2--11.5, form on their /116/

scales during this period.

It would.Se mofe corfect to term this zone of constricted sclerites  the
”fifst supernﬁé%;y ring“ in contrast to the river ring formed only in the_fresh—_'
water period of life; The sclerites are hore widely spaced in the superhﬁ@?}y'fingﬂ
than in fhe river’riﬁg, But closer together than in the zone of summer growth iﬁ the
sea in the same year (Fig. 1). A_river "fingerling riﬁg" is also found on the

scales of chum on the southwestern coast, but it is found in large quantity on the .

scales of salmon from the Naiba River (41 %, Fig. 2). Between 3 and 8 sclerites
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z OTHOCHTeAbABE Be HTHAB TYIUKH, ANMAN XBOCTOBOro CTeOAH M HaHmMembuleft
BHICOTH Tesla KeTh (8 ', AJHHBI 0O Cnuﬂv) n3 pek wxnoro Caxasnna

3 ,[mea nlmm o yﬂmma xsocronoro cm6.rm 6H.'mmemﬂuan nucora nna -
Haananie pekw,
HaTii B3ATHA HBPO6 Mim x © Mim . B p , M=m _ I
7 Mdopeay 24.IX.62 1. 74 2002 : +3,17 17,47-+:0,30 40,29 7.10x0,11 +1,17
g ll\'i(l.}lHHI;Hl\‘ZI 26.1X.62. 1. 71405033 +0,50 15,7540,12 +0.,85 7.05+0,02 ;tO.?G
= A.X62r. 75.18%0.23 +2,33 15.55+0,12 +0,80 6,75+0,04 40,23
. 26.X.62 1. 75,70+0,63 +3.78 1571+0,10 +0,60 6,12+0.05 +0,27
gOGman 33 Ce30H 74,67+0,16 +2.35 15.65+0,10 +1,25 6,70+:0.08 +0,99
/0 llauitba : 290.1X,62 r. 74,46 +0,29 +2.52 15,85+0,11 " +0,99 7.39+0,08 +0,27
3.1X.62 r. 74,12+0,52 +.1,50 15,30+£0,15 +1,31 9,8010,15 +1,31
7/ O6man 3a ce3oH 74,20+0,25 +3,11 1524+0,11 +.1,36 7,32+0.12 +1.41

Key to Table 6: 1._Tab1e'6 2. Relative size of carcass, length of caudal peduncle and least body depth
of the chum (as percentages of lehgth-as defined by Smitt) from rivers of South Sakhalin 3. Name of river

and date of sample 4. Length of carcass 5. Length of caudal peduncle 6. Least body depth 7. Forel'

8. Kalininka 9. thal over the season 10. Naiba 11. Total over the season.

g -
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Beauuuna GOKOBOro paisyca MellyH H 30Hbl MATbKOBOTO KOAbNA
Y KeTwl B 1961 r., AeNeHHA OKYIAPMHKpOMeTpa -
3 Paguyc 4 Beeft wewyn __i;ManKOBOFO KOJblIA .
4 BospacT : 24+ ’ 3+ 4+I '5+i £§ 24| 3+ 4+ I 54 §’§7
. o= Q=
8 p. Kanmmunxa 52,9 54,1 535 - 93 80 " 9.2
9 p. Qopeas ) 51,0 57,7 56,3 11,5 11,5 11,5
/0P. Bahba 42,0 52,0 51,2 58,0 52,2 51 75 65 55 74
# P. TuMb (Kuposckoe) 56,1 59,3 63,5 62,5 61,0 5,2 50 4,7 3,5 5,0
,2P. Peitposaa (o. Hrypyn) 53,0 56,5 60,0 574 72 72 8.1 7.6
Key to Table 8: 1. Table 8 2. Lateral radius of scale and of "fingerling
ring" zone in the chum in 1961, scale dividions of eyepiece micrometer 3.
Radius k4. Of entire scale 5. of "fingerling ring" 6. Age 7. Mean 8.
Kalininka River 9. Forel' River 10. Naiba River 11. Tym' River (Kirovskoe)
12. Reidovaya River (Iturup Island).
may be counted in it. A "fingerling ring" was found on the scales of the Tym'
chuﬁ4in 20 % of the fish; a characteristic feature of it was the location of the
second sclerite,which was removed from the central area bounded by the first
sclerite by twice the distance between the third and second sclerites. A first -
- er ’ : '
supernuqery ring is found comparatively rarely on the scales of chum on the
_eastern coast (in 15--20 % of fish).
The number of sclerites in the first year of life (Table 9) may also /1Y

serve as a distingﬁishing local character of the chum of different regions of
Sakhaiin when'conéideration is given at tﬁe‘same fime to thei; location on the
nuclear portion of the scale. |

It is eviaeﬁt from the foregoing data that the chﬁm of Southﬁesﬁérn
Sakhaiin haé'thé 1argésf_num$er of sclerites in the first year qf life. The
number of scleriﬁes is considerab}y ieSs in the chum from the Tym' Rivér.

D. A. Biven (1961), who studied scale structure in the chum of the Naiba



Fig, 1. - First supernumerary marine ring - Fig. 2. River ring (AB) on the
(AB) on the scale of a chum from the scale of a chum from the Naiba River
soﬁthwestern coast of Sakhalin. basin.

/ Tadavua 9

& CpeaRee KOJHYeCTBO CKIPHTOB HA Yewnye Kerhl B 1960 —1862 rr.
!

&4 HKoimyecTBO CHJIEPHTOH

3 paion. s 3av nepshiit rog \ |
& 17 g 24 3+ 4+ | 5+
‘ Cpe;xuec:‘ oT o ¢
’ - -

' 9 Caxamnn ' )
/0 1Oro-sanagupi 337 3068 357 - 877 732 -
/1 Hiro-BoCTOUHbIH 204 275 31.0 537 604 708 665

/2 CeLepo-BoCTO tHbilt 27.8 23.0 29.6 53.3 61,8 68,3

/3 0. HTypyn (p. PeiizoBan)* 28,2 26,0 28.5 52,8 63.3 70,1 . 66,5
Key to Table 9: ﬁ. Table 9 2. Avéragé nu@ber of sclerites on chum scales in
1960--1962 3. Region’ L. Number of sclerites 5. Over the first year 6.
Mean 7. From 8. To 9. Sakhalin  10. Southwestefn' 11, Southeagtern

»

12. Northeastern 13. Iturup Island (Reidovaya River).

N

. .
Data for 1961.
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River basin, noted that 29.05 + 0.56 sclerites formed on it in the first year
of iife. Our data arevsimilar to Biven's material.

It is highly interesting to compare the Sakhalin chum with the chum of
the Amur and rivérs of Hokkaido with respect to this character. N: I. Kulikova
(1964) notes that 27.16--27.45 sclerites are formed in the firs? year.of life in
the Amur chum. Sihilar data are also given for this region by Hanamura (cited
by Kulikova). The salmon of Hokkaido are characterized by'29.5 sclerites over:
~a year of life.

Therefore, the chum from the Tym' River is similar to the Amur chum with
respect to the number of sclerites formed during the fifst year of life, while
the chum from the Naiba ' River is similén to the chum from the Okhotsk Coast of

Hokkaido.

CONCLUSIONS

The autumn chum of Sakhalin, like that of thg Amur, West Kamchéfké and
"Hokkaido, consists of a number of.poﬁulations asSociafed with individual rivérs.
There are considerabie différences in the size of the runs; fﬁé time~ofltﬁe run,
size} yeight, fecundity, growth rate, morphological and meristic chéraqtefs‘and
scale structure-petweén chum éoming to spawn in rivers in widely separated.rggions.
These differences expressed to a lesser'degree;may also be traced when .fish from
closely adjacenﬁ rivers oﬁ the same co§s£ ar%compa;ed. |

H When establishing the existence of local populatidhs of the ghuﬁ it is
essential to compare the whole range of biological'characterisfics. Because of the
variability of morphological characters, the'mofphological method is_capéble'of
yielding poéitiye reSu;ts during the spawning run only.bn the basis of extensive
1bﬁg—term material completely covefing,the sbaﬁning runs. In addition,lif is
essential to make a comparative analysis of fish‘of_ohe year-class. The rateVOf ,[i18/
maturation of the gonads in the chum,.which is conditioned by the distance of the

spawning grounds from the sea and by the duration of the migrations of sexually



10.

il.
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mature fish and young in fresh water, should be regarded as a hereditary

character. There is a clear difference between the Sakhalin chum of all three

spawning regions with respect to this character.
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