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A Biological Study of the Anadromous Dolly Varden Salvelinus
malma (Walbaum) Distributed in the West Coast off the
Kamchatka in Summer Season, 1972-1974%

Seikichi MIsHIMA**

Abstract

It is well known that Dolly Varden is widely distributed in the northern
North Pacific, particularly in the Bering Sea, the Okhotsk Sea and their adjacent
waters. There are many reports on the biological feature of Dolly Varden of
the fresh water system, but no report on the anadromous fish of the sea water
life period. As it is said that Dolly Varden are harmful predators for salmon
eggs and young fish in the fresh water as well as in the coastal zone and make
serious damage for the salmonid fish resources, it is necessary to determine the
biological features of the Dolly Varden not only in the fresh water but also in the
sea water.

The author exmained the offshore distribution, abundance and the biological
characters of the anadromous Dolly Varden distributed in the west coast off
the Kamchatka in summer season, 1972-1974. Fishing experiments were carried
out by the “Oyashio Maru’ one of the salmon research boats of the Government,
using the experimental salmon drift gillnet made of amilan-monofilaments having
10 different mesh sizes i.e,: 48, 55, 63, 72, 82, 93, 106, 121, 138 and 157 mm. The
string of the experimental net consisted of 30 tans of net, as the number of
each mesh size of the net used 3 tans respectively.

The results obtained are summerized as follows:

1). Anadromous Dolly Varden are widely distributed in the west
coast off the Kamchatka to Long. 149°E, a distance from the coast about 250
miles, and densely abundant in the easterly sea area of Long. 153°E. In the
southern sea area of Lat. 51°N distribution is rare.

92). The abundance of Dolly Varden in the sea fluctuated all year round, but
the prosperous season seemed to be in June and July. After August the
abundance of fishes in offshore areas becomes rare abruptly, and the center of
fish distribution is located in the coastal zone. The distribution pattern could be
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caused by the coastal movement of fish going upstream.

3). The migratory period of Dolly Varden seemed to be affected by sea
conditions. Warmer sea conditions in 1974 accelerated, and cooler sea condition
in 1972 delayed the migratory period.

4). The range of sizes of fish caught were from 19 em to 59 c¢m, and three
modal fish groups were found, the larger and intermediate size groups being
abundant in June and July, the smaller size group being dominant in August
The larger size group disappearing mostly in August.

5). The relationship in the increment rate of the body weight in regard to
the fork length can be traced between the smaller size group and the intermediate
size group, the former being greater than the later. It is presumed that the
difference in the increment rate could be due to life history between fresh water
and sea water according to age groups.

6). The sex ratio of Dolly Varden in the sea: the female being usually
dominant, and the average sex ratio between the female and the male showing
in 59.4 and 40.6 in percent.
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Table 1. Number of fishing experiments in the Okhotsk Sea
tn summer season, 19721974,

Ssason 1972 1973 1974
June U 20 26
July . 19 21 20
August 12 19 15

Table 2. Number of Dolly Varden caught with the experimental nets (30-39 tans)
in each season of year, 1972-1974.

Mesh sizes of erperimental nets

30| 35 | 42 | 48 | 55 | 63 | 72 | 82 | 93 | 106 | 121 | 138 | 157

1972 Juno 112 | 185 | 161 [ 198 |160 | 54 | 11 3 1
July 17 6 81 | 233 | 166 81 17 4 2 -
August| 0 31 9 | 110 82 99 91 51 29 16 4 1 -

1973 June 65 | 113 | 123 | 194 97 32 9 3 -
July 26 35 | 107 | 121 | 107 59 11 3 1 ~

August | 0 1 9 43 31 81 ™ 36 29 4 - -
1974 June 19 48 97 98 60 29 7 1 - -
July 83 96 (115 {121 |121 72 25 1 2 -
August| 0 0 0 1 2 1 3 - - - - - -

BERBLUER
1, EEAHOHR

FEOBFHEO AEHREREYE 2T T, REC L - TEhLho BETORBBRI 5T
TENIABIDA, 0BEED5 S 55~82mm @ 4 BO HAW L 2B AHELYEL T\ 121
mm L kD BEToOREITI S, 157mm BA TR L BRAL R oTr, LML 8 Aicing i 30
~42mm g FOPNEHRBETIE, RYBREZFTELEH o708 30mm BETRREIhish
otte o THARABCHAVWAEABESC I 2RMI, MEBRCHHTIABOER LKLY A —HE
TebDrEZOhD, SEFOME - BE 1°x1° oOMBc kI 2HAM1LI €y + (ORER) Tk
ZREHTHELRIRREL, BENDF v 2 v a~OWESfilk L CEEIC SOV TOND,

1972 4

6 Aicid 149°E o &¥ERic ¥ R oML, %z 153°E UEOBRiz k1T 2 BE®L, B
I TREBELLBUEELYRTERR S 5, Ll 7T AKX, 155°E 2L LT, ZOHMEERTI
£ aHinAabhd, DEERcEFHIHELRLTW5, 8 AR T, 154°E L oA L,
HEER TS BN AD i ot T 9 A EDBRIC L AN AL Do Tco
1973 48

6,7THLLBRYFEROGHED X~ ERL, MEBROBEREL, FHod.00% 163°E LD
R THoto TAOBEFTARBIZ 19724 L8R5, 8 ALBIIERERICOL FHL TWBH,
FOBEI1972E L By, WERRI BCfilhoM S TLHHRADREM 21,
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Fig. 1. Offshore distribution of anadromous Dolly Varden in summer season in the
west coast off the Kamchatka, 1972-1974.
Numerals show the catch per 30 tans of net. Parenthesized numerals show the catch
in September.
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Fig. 2. Vertical section of temperature (°C) along Lat. 52°-30' N in the Okhotsk Sea
in July, 1972-1974.
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Fig. 3. Offshore distribution of anadromous Dolly Varden in summer season in the
~ northern sea area of the Okhotsk Sea, 1972 and 1973.
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Fig. 4. Frequency distribution of fork length of Dolly Varden distributed in the
west coast off the Kamchatka in summer, 1972,
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Fig. 5. Frequency distribution of fork length of Dolly Varden distributed in the west
coast off the Kamchatka in summer, 1973.
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Fig. 6. Frequency distribution of fork length of Dolly Varden distributed in the west
coast off the Kamchatka in summer, 1974.
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Ehd, ThEXhOBEHOERT HRFENLHRNLD, 225y v 2 BERHFRSHT v 2w
TwBFOEML, ABMLARLEL, KOThEBNERL, NMNFEIRLEBCHETS Wik
RE X 2EBIEFAEE Sh, COEEEF #EREEOEF oAb 8DTHS S L Bbhb,
FiIT X HERBOHBNRL, %oﬁ@ﬁﬁ%ﬁkxorﬁhtb(wnﬁ)ﬁbu?banto
(19744) THLDTH B ENTHR I his,

3. WECIIAMAKL sigma-t

Eic k3 2 ABOEMIHAOKB, WM CHIE5BOBE W LOBESY RLTVSLEL
bhd, Lrb@REOEEY, WHORBE, ZAOIMICL - THERSh 5o E2ERLIH, ¥
ERTHBA Y = e a~OBBEEERCST2RE, RBLLEETHIREERL LT, KB, B5
DOBIBTH % sigma-t {H LB EN/BES L CRBARER L OBIfRIC oW TRET L 2,

K736 AT 5WSERBITRBKRD sigma-t L, WROBRELRL L DTH B, 19724,
1973 433 STLD sigma-t HOFEIC 313 HEENS VN, ZOTEHBE L EEROE— MLk
CEfILTVwA, UL 1974 ETI1x, 25.2~25,4 (g/L) © sigma-t {HTEVBENADR 25.5(g/
L) DL EDKEFTOEEIIEV, ZDFED 6 A, Bi2Ech~dB I 0kBEMD £~ FiIz LKk
FVHIRY, KEBONBOIATH b, REBECY ) BEEHIEL, EALECENTRBOR
WAHBAEEL W ek bb0tELZLRE, TA (R8) KownwThiut, ELETHD
1972 £ DS BET sigma-t HOAEVWKEIZE L, FORMAIL, 250~26.0 (g/L) TH B, Lo
L 1973 %12, 6 A 1972 FE LB OB AR UIH, TARAYD, 23.5~24.5 (g/L) @ sigma-t
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Fig. 7. Relation between the abundance of Dolly Varden and the sigma-t value on the
surface in June, 1972-1974.
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Fig. 8. Relation between the abundance of Dolly Varden and the sigma-t value on the
surface in July, 1972-1974.
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Fig. 9. Relation between the abundance of Dolly Varden and the sigma%t value on the
surface in August, 1972 and 1973.

HOPZI KB L BHERELRT VS, ZhR7 BichBRoMBERI N, KBRS Y
Ltz kiclh, 92ELOHEBRYRLAELDEEXDRD, 194EC T 2 HRO FHHEE I,
9734EORMBI & i3 STBIL TWB A, BERFEERE V. ZOEIMES Arad+ 5/ GRS

— 163 —



b X K E & M 26(2). 1975,

TARSHRL, ULhabhEl, ABRIECFHL T itk 53D CH - T, sigma-t D
REVCKEFCNERLS, PIVCKETRP, REBISLGHL Wil bRk TL0L Exbh

%, SRR 3 IAEDERIIVE B vicht, RIwkIhil, 19724, 19734 L AFOH
RIILlTH b, 92ECIIcIIT A L b, 19734E it sigma-t D NI WKE L /AL, BiE
IO LBRBEABR T -1 L, THIHEHOBRWEDNENocl ERXRLTWEEELLR
%,

Z ORI BBOER & sigma-t fH L OBIRIL, WHEEERCKT »RBORE, RBORM L BE
hoborELXLR, ¥« < AOENEREC RIT 5 BIERIG LERTARES L AR S,
WEHREO A O, £PHREL LT, REOLYWREEE L OMELERT S LEND 5.

4 AMOERR

REJoGR (L) LEE (W) oBRIEREREERLRL thfhRcRTERRAC X - TH
bEh3,

19724

6 A Log W = 3,203 Log L —5, 112
7 A  Log W =2.709 Log L —4, 203
8 A Log W = 2,596 Log L —3. 904
19734
6 8 LogW=2804LogL—4,528
78 LogW=2.878LogL—4,648
8 4 LogW=2611LoeL—3,038
1974 4% '
6 A Log W = 2,980 Log L-4. 970
7AH Log W = 2,862 Log L. —4.564
REOHEBCHL IS REIN 0 CRTRCEELL 6 AN 7T AOMORERIKEL, 7THL8A
TIEE T BREROARZWLODORERII/IX L, MNHBER EXIVVEANS hbh b,

TR TAREOH MR oOWT, PERE, KB OLWTHRLCESR, AZoMcitaE:
ZERITDOhAh o, UL 1972, 1973 £0 8 s X 18 1974 £ 7 B OGRS HHBIIC 313 2/
B lch - RES L0 GERMBERLL AR, AEOMIC 1% OFEKETENS sz, AL,
RO ERICHT 3 REEMRID - KB L) LFGZ LrEbhi, BEOHGRBOKER
A RTERERDZ AL, 1972 TikfhR 28em i, 1973 £ Tk 27em HiTic, 1974 4EC
26cm FHEC RS R, FRCE » TEBADARCIIETOERNAOIS, ZhiL, FOEOY
BREr X 5RET VAORBERERTLOTHILELLRS (K1),

PEOKERNL, BREFECHATIAROREHBRIERRTRTZ ENTELN, GERBOK
BEnRicoWTRIUE, NERELD c KER L CRFORMBORL B LABONTHY, 0
ERAv 2 e a<0EFRORACRKEAOCEREENC BT T o0& L, BAk—EED
EEBMARREL AR L 04ATERBOZTH Y, HEN OKR), £41 (ENEY) BELGt0R
RABIKETENS, WREBCBTLAAROSHLRED 25 hibh, WEORBERLIE, %
K—WROEFBERMNERRC RS LRl -T, FORBRENEELTRLZ LAFRETELD
LELLR B, FHAMIOGEYRTARN P, FOROPHBIERC BT HBLVREY
LV, RERZPERLLTHEATALOTH S5 LT IR D, AHE TIRESIET 3MRAT
Teblehotohl, A3 Iiil, 204577 Y) ~ERELIATEY, ThFhoRBOES K
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Fig. 10. Seasonal changes of fork length to body weight relationship of Dolly Varden
sampled from the west coast off the Kamchatka in 1972-1974. .
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Fig. 11. Differences in increment of body weight to the fork length between the
smaller size group and the intermediate size group of Dolly Varden in late summer
in the Okhotsk Sea.
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Table 3. Seasonal change of sex ratio of Dolly Varden by group size
in summer season, 1972-1974.

1972 1973 1974
Seon | Fange Rz [P
fish size Female| Male| N Gsh sizel Female|Male| N sh size Female| Male| N
(cm) (em) (cm)
June <33 59.4 | 40.6 | 362 | <32 60.3 |39.7| 194 | <33 66.7 | 33.3| 105
>33 56.8 | 43.2| 526 | >32 63.4 {36.6 413 >33 54.8 | 45.2| 228
July <7 45.5 | b4.5 11 ] <97 63.2 | 36.8 38| <28 55.1 | 44.9| 187
27-36 61.9 |38.1| 373127-36 58.3 |41.7| 138 | >28 64.0 | 36.0 | 422
>36 56.0 |44.0| 284 | >36 64.4 | 35.6 | 206
August| <28 | 55.3 |44.7| 108| <32 | b4.4 |45.6 68
>28 47.5 | 52.5 99 | >32 48.7 |51.3 76
Mean 57.6 ‘ 42.4 ‘ 61.2 | 38.8 60.3 | 39.7
Total mean '
1972-1974 Female 59.4 Male 40.6
B 9]

L BHi» &7 ¢y nERMSCHHT 5 WAL v 3 0 3 < O WA ORBUL 5T Z DL
SRR 2 DU TIRETL 72,

2. FEL 1972~1974 £D 6~8 F, 50°~56°N, 149°~156°E 12 ¥ 1 5 R A HHIC 17 - Foo
BRI 0OBEOHS LV 230K (8 AR 133 K) Oy 7 - = ARBRAKAC X -7

3, W+ = e a<OW@ESHR, 6.7 ARLBENEL, 8 ALBIREBIERL,
T LD b OBRGTEREL T3, AROIMASHOMEE, 149°E i c&L, R
#9250 MoWEIc b DT 5 2 & hibhioto, 51°N LIEROSRIIMD TI 7LV,

4, BEBROWMESHERLOVE BEBHOREE, FOEOWELGOFEYSITHLIO5THS,
ERs (19724) cEEBH SEL, BREE (1974F) KiXFv,

5. ST HEBNOGEHEL 19~59cm Thot, 6 lRiiK, FREBALEL, THARIZH
CETONER b AHERELRL T3, 8 AriiABER  ERTILOLEbh, E#T 5/
Bt L B SHOES LB,

6. BMEOWEAERMCRIARETAMOREMBCTED b, HCEREEEPH L Bbh b
Ao EEMMER, - REHIIRE,

7. HAFY o EERMGICSHT A AROMIE, MRS, 59% L ED TV,

p-4 3

1) =, =2, ¥aivb (1950) Ak—v 70O VEAERERRYMRE JEREDRE
B4 40, 111-113.

2) 7. R, TYF¥YTFya=7 (1956). VEFIALEWROAS. VEAERKBHRUME, ALER
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