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Salvelinus malma, and Morphological
Characters of the Miyabe Char
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Geographical variations of some meristic characters of the Dolly Varden, Salvelinus
malma, which were collected in some districts (Nome, Anchorage, Juneau and Seattle) of
North America, Bering Sea, Okhotsk Sea and in some rivers of Hokkaido, were investi-
gated with special reference to the systematics of the Miyabe char, S. malma miyabei, in
Lake Shikaribetsu in Hokkaido. An obvious “geocline” associated with an increase in the
number of vertebrae, gill-rakers, dorsal rays and pored scales of the north American popu-
lations was found. Toward the east and toward the uplands, slight increases in the num-
ber of vertebrae and pored scale were observed in the land-locked populations of Hokkaido.
No significant differences were recognized in the number of anal rays among populations
of the Dolly Varden, however, pyloric caeca were slightly fewer in Hokkaido populations
than in the others. Meristic characters of the Miyabe char, excepting gill-rakers, were
similar to those of Dolly Varden living in Hokkaido. A striking characteristic of the Miyabe
char was found in the number of gill-rakers, as well as accessory gill-rakers in the medial
surface of the gill arch. Gill-rakers of the Miyabe char were the most numerous among
all Dolly Varden investigated. It was discussed that, in relationship to food habitats
of the anadromous Dolly Varden, the changes in morphology might be an adaptation to
plankton feeding.

(Department of Oral Anatomy, Faculty of Dental Medicine, Hokkaido University, North
13, West 7, Kita-ku, Sapporo 060, Japan)
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DR S THER o 7o Fig. 1.. ASreas (;f Si;:uri othh? Dollydvlz\alrder;1
4 I oL . ,“ e in Sea o otsk, Bering, an ort
"“”ﬂﬁ%lvﬁgﬁﬁ“oh TERBBMBET T, HHE America (upper), and distribution of the

BRIOHE REOERILY 77 5 7 ATHEARE L land-locked Dolly Varden and Miyabe

TR X T I BEHEE O TILESERE % E, char in Hokkaido (lower).

Table 1. Name of rivers and number of specimens of the Dolly Varden and Miyabe char
examined in the present study. Figures and tables used in this paper are abbrevi-
ated by the number and initial of localities shown in this table.

Name of rivers I\srgégibriznosf Name of rivers I\Sllglgib;ren(;f Name of rivers I\Slgégibrggnosf
1. Obukaruishi 11 14. Satsunai 53 A. Anchorage
2. Notto 6 (by Mr. Komiyama) Cambell 50
3. A river of Rishiri I. 22 15. Tottabetsu 62 J. Juneau
4. Tokoro 155 (by Mr. Komiyama) J(1) Eagle 55
5. Nishitappu 84 16. Shikaribetsu 54 J(2) Switzer 104
6. Lake Bankei 89 17. Shoji 12 J(3) Sheep 13
7. Lake Shikaribetsu 18. Kennebetsu 8 J(4) Gold 13
Yambetsu river 1437 19. Rusa 10 J(5) Sea run form 33
Lake 204 O. Sea of Okhotsk 23 S. Seattle
Kohan river 27 B. Sea of Bering 18 Skagit 29
8. Nuppun-Tomuraushi 141 N. Nome
9. Shii-Tokachi 26 N(1) Sun set 58
- 10. Tonokarishubetsu 178 N(2) Dry 36
11. Pon-Tomuraushi 3 N(3) Solomon 17
12. Nukabira 59 N(4) Penny 12 Total 3121
13. Otofuke 13 N(5) Anvil 6
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1) #v¥aea<OENGT

A+ g mra<rdtBA v F (S. alpinus) O 53N
FILELRHEE IR BRww $ 5 o T (DelLacy
and Morton, 1942; Vladykov, 1954; Walters, 1955;
McPhail, 1961; CaspauToBa, 196la, 1961b; Berg,
1962; Behnke, 1972), A4 cit—Jt McPhail (1961)
CitsT, 4+ 2 mra<DOMBENMI 2O THEBILT
BEiuwv, Fiobb, bl v RduERE R A O K
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FBRR—) v IBUEOR LT AA Y ar 2~
B LD EELHADONELUTHAS.

McPhail (1961) % X ¢ McPhail and Lindsey (1970)
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54tix Mackenzie K% TH 5. {HL, Nome f3Tic b
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L, Mori (1935) 8L TMELICA > 2 » 2 =25
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ATy O X ORSEIN, FEI, BAEE
A7 v, RIITHB, ToOfl, AEIFROHE
A (VEL, RRER) ThAyarma IR T
W5, LkdisT, Gt TIhE TR Ih 5D
HERETEINBSICAEHSTH S, LfFEDOA > am
2 < XRFREE b X ORIRAEE O I T 0K ¥ °A4
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HFHBH dbh OB ERMCERE X h odkEA
vama<wDHHEER % & % &, Seattle FEAH An-
chorage EE% T+XT 61~67 OffiflicH b, WikisE
BEBLRIW. - FH 63, BDOWThrEH-T,
RO I A 23Rt tc s, L LA D JEBRICE
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Fig. 2. Geographic variation in number of
vertebrae of the Dolly Varden and Miyabe
char.

\» Nome EETIE, W TFhoif)lTh E— KAt 68, 691
Hb, TROIE, FHHs b Anchorage LIFL b LW
Bmicg\s (p<0.05 TFE) (Fig. 2b).
dh— Y JREDF Y 2 m 2 < OBFHEBTEILEROE
A 66~69, =— F 67 THbh, Nome EIE T,
Flie AL JukEA > 2 v 3 < ORIBEFLEHK
ZoWTH 5 E (Fig. 3), HulBczhEhZERON
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Fig. 3. Geographic variation in number of
pored scales of the Dolly Varden and
Miyabe char. N, A, and J include samples
from all rivers of the district, respectively.
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LELDTRSEBR LTS5, BB T E L,
MA T e sl AarRBd bRz, F7cb, Nome
PEIXEHNE 132 ©H - 72, Anchorage, Juneau,
Seattle EIZ - Fh 128, 125, 122 & bFp3o4 7
{Igs. ZOXSidbkEA > 2 » 2 =D AILEER
X BB 7 geocline A3EEB B,

R—V Y IR IV k=Y SFEDOA T s ma =D
HIREILSHOLTEDIBTIIZRIAD b R ho 1-
25, SEREIRTEY TN, fek~N— ) v 7
EE\X Nome #iZ, +-k— v 7L Anchorage fEic
FhEZIAGER R LT,

HAPS S JLKE A > 2 = 2 < o> "R B & IR
ELEBRDEMNE L BEig Ao T b & ikic, iz
Mg EE Rl o L ixTEien s,

FESIUVRESE BB JCKE © £ iR
TEROENELGICIEK B b, HERZEIREDLR
Mot —HEEERTE, TOFRORIHIRM ©E
BT 52, bEPCEROIE, FHH (Nome, 15.16;
Anchorage, 14.10; Juneau, 13.44; Seattle, 13.87) (%
EHETEL, BTdlenEasr@Zdbhic (Table 2).

* ok~ 7 BEOEHE R X OCRIE&HL, Nome ED
THICELLTE D, JCkERAKOLOL D L5
[ 2.0

Table 2. Geographic variation in number
of dorsal rays of the Dolly Varden

Salvelinus malma and the Miyabe char,
Salvelinus malma miyabei.

Number of dorsal rays

Locality
11 12 13 14 15 16 17 18

5 1 16 10

6 1 22 13

7 17 31 15 2
8,10,11 2 10 6 2
12 12 18 12
13 I3 2 6 1
16 1 3 3

N(2) 2 2
NQ@3) 1
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J (@) 1 3 5
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0 11 8
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Number of Gill Rakers

15 20 %5
locality ™+ " T T T T T Tt Tt
1.2 —— |

3 —tF

4 —

5 ——
6 —==

7 —
89,10 —

1 =

12 3

13 ==

b 15 20 2
N(2) —

N(3) —==

N(4) H==H

A —

Jm —=—

J@ ==

J(3) ——

J) [ ——n|

s ==

0 —=

Fig. 4. Geographic variation in number of gill-
rakers of the Dolly Varden and Miyabe
char.

" Juneau, Seattle EDA ¥ 5 v = ~DIEKD £ — Fi

Thzh 21, 18, 17, 16 b TFhicdi i cE<, B
FE Ty iasriiobhi., iz Nome L An-
chorage EEDNIT (LMK (1~2 &) X h LWHMI
KEicZE (3K »nikdbhic (Fig. 4b).

—HR— ) VIR IO A k=Y JBEDOA Y g v 2
= DFE RN ITWIE A T iR Do {, iz Nome 2
CERDOBHEIV T—- FLbEbdTISAML T
o, TOX ST b nbIb TS, BTt
\» geocline MR B Rz,

3) Jt#BREADA > 3 m 2 < DMENER
JLHEEDRJ A~ 3 » 2 =iZDW TR AW (1969)
P, ZORECOVCTHENZER LA, WIIKTE
BB ERIENTWE, CZTREENEE LA
D 5% 13 D)2 Tl < 5.

BFHEH Ko Avrarma< ERFIMEL v F
DEHER S Fig. 2a 2R,

RIEAX FDT, FHEABOER DL 58~66, €
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THBEDZNI Y LB -1z,

ZOREIEENTLELDTLERIZEATWL 5
by, ILILFLL ANEKOBY THB. Ticbb, &
FEEDF T A A E 7 o MR L VL (R
DIFE58~60, =~V 59, 60), KFILUFREGD b &5
S OFERI (BEROIF 61~66, €— F 62, 64), 15
HIIRDO AN B T OFEEZN (BROIF 62~65, = — F
63, 64) LIHIZ& D, TOXOCEBEBINEGKD
o TERDIBR LU~ FbTnkanbs s
HE bR D, B (1967), §i)ll (1974) osnpkE
EOMNDA > 3 v a<=DHFMEH (58~62) &, 4K
FEOWIEFEE ks AT ETHHLTNS
ATAnADIN, 7y MlRET S E, X hHhicH
HTHBMBEBDOH b TS HANED LR,
RAVHEA 7 HIEROIF 59~63, =— F 61 T, [l
WH OB (ZERDIE 61~66, £— F 62) & X G
PL Tk, dLEENOTIIEA > 3 r 2 < TR
FRE oYY b N

PlSHILSS A3 GLPJH, R5UH, b
Fo)) TBFBEAY 3 ra<DOBEILBROER
BRIBZERT B, RO 5> Himnabhte. 37
O HEME R LR, LRI (B35 125), F a5y
DN (F123), RPN (F5 119) DIFFEiHE
347 {7z » 7= (Fig. 3).
RAMBEIALPIN B IO r &7 v O/ L b WG
DAL I o 12hY, A—KFR TR URE (F£ic 800~900
m) 1ZHBRIMND LD LITEBEEA L T

WicduiE £k LS EED b o & H#T 5 &, Seattle,
Juneau ED & X {UABFMPTF IR, AH— 2
~— ) v /fEER X Nome X b B6 a4z BB
NE st

WPIES HMERIAINTH 3 2 e DERD
1@, SEHEE LENRDORIA, ThZ—EDH %
RuH+ o lixztEirnate.

Table 3.
Miyabe char in Hokkaido.

RN DT b, el )| B oM s
o Edieh ot —F, tigELthi AEEDO LD L
R+ 2L, MEOFEHIIEEL H WS/ X
ST,

ERSIUVRERYE T REFEOmEL LT
FHBED b ORERDIE, ®— F&d—23ORFIME
X Dteh o 1oz A, I TEREEDA

EfE JLiEE A BN DAY 2 v 3= O HE—S
DEFEROERDIFIL 16~25 T, #JIIRhz geocline D
5 e—EoHHEmEEDbRIch 7. LaL, {JIIHE

DEFEBDOERDIEIIETFTDOEND 1o, ZEROEH
PiewH > TOWAERIIIET 16~22 THH, &b
S\ A ET 20~25 THoTo. —FH, E— Fiik
5 &, FEMIIBLOFEEO M (- Fiddkic
22) DIEFMETRT 21 THote, TOX S ififED
EiIbH TN TH -7z (Fig. 4a).

JEHEEED & D4tk & bilE O B & i+ 5
E, dcgEED b Xk Ao  (Anchorage,
Juneau, Seattle ) O 3D L hBELIWCERDIE, =
—FEb%hostcn, Nome EOXhL D E— FT I~
2 Ais o HErREd b,

—F, RAMEA v F OEFRBOERDIF X O E—
Famd e, ThEh 23~29, 26 L&\ @23 iE
ht.C®ZE@@%IU%—P@%@§WO$HWO
FIEA > 3 v 2 <MK L DV EFRZ R TRT 4~7
A, ERT 4~8 K, €— FTiL 4~5 KB\ T %R
LT3, Nome ER~— Y v 7 RECELEIIIENE
nE—F 22~23 THHLD, Thibhb 3~4 KEu
Z kit B,

KA AGREESE) I BE & RBMIE A 7 12D,
ZOE 1~ 55 OO A ¥ cffi%k Table 31T
AL, BEEINIRGIM E F—KRZBTHZ &, 2O
N O BA D iR B LB A D b D DFHIMTIT - &
Lhabhlithidhic, ToRFREDE, FH5OHEEC
FTRUL D RFNGEA 7 HIW S S\ MERRL,

Comparison of number of gill-rakers on each gill arch in the Dolly Varden and

Number of gill-rakers

Locahty
(Species) Gill arch Ist 2nd 3rd 4th 5th Total
Range 24~28 24~28 20~23 16~20 10~13 95~108
Shikaribetsu Lake
(Miyabe char) Mean 25.7 25.3 22.7 18.1 11.4 103.2
Range 19~22 18~22 16~19 14~16 80~10 80~90
Nukabira River
(Dolly Varden) Mean 19.9 20.5 17.9 15.2 9.4 82.9

— 53 —



fEE MR Japan. J. Ichthyol. 24 (1), 1977

Table 4.
Varden and Miyabe char.

Comparison of number of accessory gill-rakers on each gill arch in the Dolly

Number of accessory gill-rakers

Locality
(Species) Gill arch 2nd 3rd 4th
Range 4~12 11~19 14~20 10~13
Shikaribetsu Lake
(Miyabe char) Mean 14.8 16.6 11.4
Range 0~7 6~13 11~16 8~11
Nukariba River
(Dolly Varden) Mean 11.0 13.6 9.5

#ﬁﬁ&%ﬁ?b&20$UL®#ﬁmeht
W5 ORI, 0L R EICM 4 5 accessory

gill-raker D¥%78~T Table 4 |Z/R 1,71_ Z D ac-

cessory gill-raker & AFIHESYSFIEL H L ZHS

THLMIZEI 1.

—75, ZOEFEORELY FHBINIK L TERS &,
RN A 7 F XREEENC e~ TRl < R\l 238
Lxhic, FCEREHO i dekE R E (McPhail,
1961) D& #ER (Juneau ) O ETKE LT
(Y

% 3

HEEA > 2 r 2 <~DOED 5B, BHHEE, MEAESL
W,%@k%,%ﬂDﬁLIWBﬁL—EOiﬁoﬁﬁ

HRBdbhte, FTibbltHTEL, HHTEDR ik
A AN, —F, tEENIZEWTL, FHEE
H, MSEILSEH T, b E, iEmtnb
B~ & BB As7s geocline RFRDdBN B &, dtiE
e E A h—Y 7 BES S-) VI RELETS
&, Bnbic {is RS H - 1z,

L2 L, XL AL, Ak TiddEs i
TIANEEREE LTIHBEWARO I L LTH
bhsox L, UHRELSESLHREETXbhT 032
HHTENIEL, TOFERET LD TN cline 23FE%
LRBELDTH T,

iz McPhail (1961) {3k EA > 2 = 2 =i2DW
T, 73 AN EEREL LTIHR LA ERD T
5., thac e, deE o IR A4 Y g ma <k
Nome, ~— 1 v 7, #++— v 7 Hciizesdts
HOFEHHEBELTWAEELDR, ThiiA v ara
<~ DHHDIEKREIR AL L DBR TR BB F Z T
BBRTR S,

7ok, JLiBELSOREEA > 2 v 2 v DEEKTILE
HEB B DI BRI Ao ok L, dbiiE o m)I15%
BB G EATIE AR OB HET BOBEROENFE L

DIXFE IRl ShTwbZ L L HRBH A
5.

R o KIS JEE T 3 0 A B 2R 1%, Hubbs
(wn 1940) %I { DFRFIZ X » THRLBR T

(iR, 1957), —fetiz, ARSI E Bl Tt <,
ﬁf&k<k6gwdme#“b6hfué LalZ
DELIFIT TN X 51T, TXRTOKHIND D
W ECE bR B b3 TR, Bk, ZoX )
fefgiE A E U EAE L TLRAETIIO KR 2L Dffio
BENE 2 bR T 50 (Ogawa, 1971), TOEERE

BETRIDONIEFECL » TRILD IR T
B. W (1977) pFTimli~fck Sie, FEE»TE
EBIEENE X b TS DA D B £ Thics T
kb, PELZFAENIThERRLL - TWBEE L
b, Pz EEH O 5 Ok EEEERD (BX
E# 65.0mm) 2/ ThbHTHD @I, #fiid).
ZDX I FDOEROB LIS OB LR LS
DEEBRCC L THbh DD EELZLNR S,

X TARAWO A 7 o TRIUE, SR <R
By, timEO)NEA v g m 2= LABES LI AR
,.Lz«b%htmn;t Ticbhb, &L LTHITERRA

AWM T T B ERB I ENTES,

Lo L, deiiptigEm ) B A > 2 v 2 < OEHIESS geo-
cline 2t ThIMicPie o ThBDICH L, R
BIBED A 7 F+ DL IHEIBH OBEL ez &%
¢, accessory gill-raker DL I VEXRKIZEDOW
B edHETHMEL T %, KE (1938, 19%1) 23, b
I TEH BN DA v F DA RN, Thhi2l~
26 L LTWVAD, KER IO BARDOHTEE (FM,
1957; Kfkd « okt, 1962; EHes, 1972) 4 2 S
WTEBE L) o, BlCic->T, AF (1976) kX
DEHL B (1976) NEFECER L. 2 b
Behnke (1972) 31 7 FROMBRERT 5, KB
D DWEMIBAA 7 F%, BEEEH 30 LUk bE
T 541 v+ S. alpinus DV » 72 THH S EHER
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Wl s A > s ma <D ER L RFIMEL v > DOIZE

L7,

KA D 477 D X 5B E S HilE
Behnke (1972) (XMl ERBT 5 1 7 3 0 Rffixifi 3
BB SHHHRE LT 5B, X bz Taranets (1937) A%
Okhota )| LD L LTz S. neiva Taranets
BB bh, THITERE 26~33, HiE 64~66, HWME
39~49 ©, S.alpinus (ZHELLTBA, T OHRDHIE
A, WICESE, McCart (1971) 117 5 A AL
Sagavanirktok )I| o L ¥ CREHRE OBUFEE (19~27)
XD L& 24~33 DR A b oMK A #RE L Tw
%. McCart (1% McPhail (1961) iz ¢ » Tdbi& A
v OB ERNOV Y » 7 THBE I EEREL T
5.

ZDX5E, RAMDOA 7 FORMNIIEED > b, il
FHOZDHBEN 7 74 v DEThTEDLDTEH e
Twa, ERLIED, 17 FBLZEmcERCED
DT, TOWENELLTHIEC 5 DTH S
IV )y 2 THLIEEMTHOTEE LV, Ll
DRAZDWTE, FHETELE®RY LoD T, Lo
BOBHRPEHEEROHAMREED THD D THFET
Fhiak L7cu, 3T, Bl v o oo <l XBETILARE
ML XhTwba (Roos, 1959), —F, RAMO AL v+
AEL b7 v 7 b vAEBELTHLBR TV (L
JEKERSSS, 1933; M « EMH, 1949). xR B
WK, KA 7 FDOINIERETHH, ho st
BLTuihocZ EEBBELTWS, oIS <
DREEVLBHEINCHETL X {RichTws (i,
1977). ¥@7 7 v 7 b vAROBEOMI LSS,
MR LB LI LMBRTHEHEETH B BES,
1965). flziEA v ama< @ Uy rEicB+s~<=
%4 Oncorhynchus nerka (37 JgohTcd 75 v 7 b
VAEDOHMWEETH LY, v BOMOBEL D LM
FEoH L ORWERR S T\ 5 (Hikita, 1962). %
LCRMEA 7 7 OUIE - WEL L D=+
T sDTHs, Xbhic Martin and Sander-
cock (1967) 134 v +J@fa¥E S. namaycush (lake trout)
DEMTIG U THFERN ED X 5L BT 505 T~, 7
7 v 7 b vEOHE OMNEETEDOF AT 5 Tk
LD, BLEL, FeRARBIEXHREL TS,
LI o T, KA 7 - DEFOREIREDERIIEY] &\ 5
HEXIERZE L Db, KPR HRT A4 2
r 2 T AU, RFIMEA 7 7 &b TR
TIVI PV EAENRLIDOBIGINEEEY B LTS &
Ezbh5,

Bl 23

AWFFRICF LT, BCERBE XAV odbigE RS
B ESIE, O A B E IR
B Loz oA TRk Bh Bl%, duiE X ).
FTSEBE LSRR BEYRT S, FRiB
IEE U CF X o fedbifiE R S5 A ks Bh R
BN DOA > 2 v a < OGMHCBET 2ERO5IHLEF
Ihic, BLHEAEST S, IDICTROF A2,
REOHERYE, WFREOHE E&TEV 7. dtiEd
KEFEWE O SR RFEAE  PRCEEEE, R KRB
AfoZint, B OARRK, H FRHTK, Alaska
Department of Fish & Game & R.E. Armstrong I%,
JiE R IS A A E e BRI L, RIS
WNEINRTER, [FREFRTEE WESERL, RF00
BIRIREERA  PTIMEEHERS, KEFILEEX K
RO %, - UTHELCEST 5. ok, KX
AL E R AL RS O—RTH B.
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