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DISTRIBUTION AND GENE TYPE VARIATIONS OF SHREWS
ON THE BOTH SLOPE SIDES OF THE CENTRAL MOUNTAINS
OF THE SHIRETOKO PENINSULA

Satoshi OHDACHI Institute of Low Temperature Science, Hokkaido University, Sapporo 060, Japan
and
Ryuichi MASUDA Chromosome Research Unit, Faculty of Science, Hokkaido University, Sapporo 060,
Japan

Synopsis Distribution of shrews (Soricinae: Soricidae: Insectivora) and their mitochondrial gene
types were investigated in the Shiretoko Peninsula. Shrews were collcted at low, medium, and high
locations of both slope sides of the central mountains, Utoro and Rausu sides. Sorex unguiculatus,
S. gracillimus, and S. caecutiens were captured, but the number of captured S. caecutiens was
small. Sorex unguiculatus tended to be numerically dominant on Rausu side, and so did S.
gracillumus on Utoro side. Densities of both of S. unguiculatus and S. gracillimus were higher on
Rausu side than on Utoro side, while those did not variate among three different altitudes. 402-
base regions of the mitochondrial cytochrome b gene were sequenced in 30 S. unguiculatus, and 14
gene types (haplotypes) were recognized. No clear difference in the distribution of the types was
observed between altitudes nor slope sides, although it was implied that distributions of some gene
types might deviate between the two sides.
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unguiculatus), T b A1) R X3 (8. caecutiens),
HST7heRAMNETYARRXI (S, gracillimus) DS55A8
LTwa (8iJil, 1981; OHDACHI & MAEKAWA,
1990). # L TdiEELAE T ARG, Bty
BIONF AT VISR B)HEITAT 7 e A
B 59 A AN 5 (OHDACHI & MAEKAWA, 1990) .
Hto THIREBOBFBMI I EEOBE THICHE
THI LTINS 3EOMBBOBEERICE L -
REEYHEZ TWADRD LUV RKREDOHMIL,
P A X IFHOBERRL B OERSHIREED
BRILROESLEBEEICL > TELRLZONE ) 2
ERAETHIELETHD. KHEIIBWT, HIZHHE
BACB L TR FEIRIMICEI DAL T AT D3
FaYRYTHADF s b RIZETRORE
HROAZ TS 7.

IS, WHHIEE, FMHEHOZRIZIERERO
TERPBIAMR ORME S E7onANABIEEIC S o 72,
BAREE, MHEEH, HAE-OKERICEIREEZF
ZoTWwiolini, HFHMEL, AEEEmMRTHD
& T B KREERTREI R E AT SR & S HIE
B, BIE—, BHAKROZREZHBO LT HILKE
BEHERFZERT O & AICIEDNASHTICBE L TS K%
THHEVIEw, COBEREY) THELHOD
LE9.

L}

REHE

BRE*

P AXIFEOWREITI195FTH 10~ 148
9H6H~12HD20DERIZAT o 72, TR,
TRORETIEY P Oflid A F o7 )~ &Nk
AROEER (5~20m) &HEEE (320m) D2 7T,
BAMTHENEFNACROEES (40m) & PES
(180m) D2 A CTIT-o72. OB OFETIIZ D4
oz egnFhofffioEEsohs (Zheh
400m) DEH6 WP TREZX AT o7 (Fig.1). 7272 L
7 OO ERESORESFT(ULWITA OFE L X

VURL BB CiT o7z, REB T OBEIRNIL Table
VIWCRY., WEFERY=—-VHE ooy 7 (FE
13.5cm, EESem)Z BER E L THW. K- HiE
EOBFTIXS0F 72131000, BEEOHHT T
30D BEREE % 5H S 10m O BFE T 2. Bl
Ao7z M HYAXIFLOEASH VR DB
EEGIZ3~SecmDEEDOKREEE, BIZ Ao 7ol
ZAKRIES . BERIZELAOHBETI ~ 4 HEM
By, FEARIEEHERL 80~90% DLy ) — LT
EE - RIF L7z, 20, DNAGHT D7D ICBF %
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Fig. 1. Trap sites of shrews in the Shiretoko Peninsula.

£ b7y TRESBFHORE
Table 1. Enviromments of trap sites

Trap site  Altitude Forest type Forest floor
UL 5m A secondary forest on seashore terrace, Sasa kuritensis,
maily consiting of broad-leaf trees with Rhus ambigua

closed crown.

yL 20 m  Aforeston the slope near a stream, Sasa kurilensis,
consisting of broad-leaf trees and Abies Rhus ambigua
sachalinensis with closed crown.

UM 320 m  An Abies sachalinensis plantation with Sasa kurilensis,
open crown and the mixed forest of Rhus ambigua
broad-leaf and coniferous trees with
closed crown.

UH 400 m  The mixed forest of Abies sachalinensis, Sasa kurilensis,
Betula spp. and Acer spp., partly with Carex spp.
closed crown.

RL 40 m  Belts of young planted Abfes Sasa kurilensis
sachalinensis in a forest of broad-leaf
tree, partly with closed crown.

RM 180 m Belts of planted Abies sachalinensis ina Sasa kurilensis
forest of Quercus mongolica and Acer
spp. with closed crown.

RH 400 m  The mixed forest of Abies sachalinensis Sasa kurilensis

and Quercus mongolica and Sorbus
commixta, partly with closed crown.
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YW L9S% % ) — VBT LR ELLE. FD
Br, EEERITERS LB ICE TS ST
7.

BIZFAHR
SEOWETEFFTT I IT)OREMNEL L.
R Mo, BEHO 2R EFhoBR SRR O
67T LY SEAEDO% T VT LITRALZLDEfFE
HLA.95%T% ) —VIZARTHRE LR —
EEHFRL, 7x/— 0L/ 705+ —¥K/SDS E
(SAMBROOK et al., 1989) F7:13F¥ L v 7 X 100iE
(WALSH et al., 1991) |2 & > CDNA ZfH L 72,
HLZDNALY, S FIXFUTOF M7 OLbE
(ETFHEIBLO40258FE ZPCR (K ) 2 7 — ¥ HERIE)
ECHEL . e ST E (PP-CTP) Z v
7oEHEY — 7 A (KOCHER et al., 1989, LLFT
v a7 VEEER) RO, HEI -7 v AT A
7 5D CATALYST 800 Molecular Biology
LabStation & ABI PRISM DNA Sequencing System
(Perkin-Elmer) # HW /244 - ¥ —3I % —%—ik
WX BB (LT TRAEFELTER) oM ziTo
7. PCREIEEO 74+ 7 —F - 7954 <—ik5'-
AAAAACCATCGTTGTTATTCAACT-3' (L14734),
)oN - A - T T s -
CTCAGAATGATATTTGTCCTCA-3'(H15149) % Fi\»
LI THIMAO - FEie b by FYT
DNAT®D 3 K COMEESLEMH (H) CL#H
(L) ##b7T (ANDERSON etal, 1981). ¥ =27V
& HENEE DI T+ T FE YN ZADOW D
bIRFEECY & e L 7.

f < —

#® K

RERR

REHER TR IAT Y, T T b, TUh
H)BRE SN, TV M) QEIEGEI %o
7z (Table 2, Fig.2). ¥726 A7 ruDRESD

F£2. AU AXIHEOMER, RRIRHEK

Table 2. The numbers of captured shrews for each sex and age.

July September
UM RM RL ur UM UM RH RM RL

Trap site UL
Trapnights 200 200 150 150

200 200 90 90 150 150

S. unguicualtus
ilea 1 1 1
22 3 1 4 2 2
4 1 i 1 5 1 7 23 13
2 1 2 5 4 4 2 20 16
S. gracilfimus
I 2 6 3 1 4 4 1
22 1 1 1 1 1 1
8 5 5 4 2 2 10 9
2 3 1 5 13 1 4 4 8
S. caecutiens
I
22 1
4 1 6
2 1 1 2 1
alt.(m)

25 July 0 25
£ 204 -20
=
o
c RL
£ 15 Utoro side 1 Rausu side 15
g
8 104
o
Z 5

no shrews m
e i 1
UL UM
50
| September
« 40 - 40
£
=2
< -
& 304 30
o N
8 204 - 20
S B
< 10 B \ - 10
< - <
MINNWNENNENN . N\
UL’ UM UH RH RM RL
Trap Sites

S. unguiculatus [_| S. caecutiens [ S. gracillimus

B2 8r7v 7 FA S ) OWEBHTELLZ MY %
XIEDONE S v bR
Fig. 2. Abundances and species composition of shrews in each
trap site. Sampling was not conducted in sites UH and
RH in July.
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Fe Ay boicEL ) SEST AE[NIZH -
I AFTVENT TP ADE A DHNEE (B
Py T - FA MDD OFEMEE=No./
100TN) DEFIZ L AE VL6, 9 DT HF DI
BUTHiEo &) LAaws, FREBOTEMGE (¥
ba, A ICBE LTS HICEB/MTLY
EEERIENYDH o7 (Fig.2). L2rL, EEXHE
FETED#E DR L O v ZIGELE O 5 BT & 351
BWTTo 7278, SHKETHBIERZVH o7
DI, YBDH T 7 e XADEBEBRDECDAT
o7z,

BIGRSE

402 IE D BT & TOMEMAKIZ ST PCR EIEZ
SRy = Vv ARFTHZEDNTE, FEA -
REFHER SN o7 (Fig. 3).

BEERI 1T »IATRONZI219FS 1 b &
K&, £TERBE (A=G, C2T) Tdh o7z (Table
3). FUSETA PeRVICERIII-FTET
IVEBEEER R VEREBRTH o7 RH-5LRL2T
WHENEICLZ L LISEYA MEIATHY AV A
TUHIRT AP, 1 IrDE L OEELIIRT G T
NYrxa—=Fgh, LeLlvZaT7VETHEE
ADRIZGDN Y FdbThIiCiil &/ (Table
3). =2 T IVETIZ 96, 144, 327, 328, 330,
339% T A FTIRIZEALDOEETCETH L IEA

10 20 30

EGDLERDNY FOFER SN2, BEETIES
CDOBEETCHTHBVIZADLGDVT D ITHEE
T&7: (Table3). LA L, RM-1, RM-2, RL-1 Ti&
TAT—RFEYN—ATCETHIVITALEGLEF
BYLEREPBONITAMNEHD, #hFhY %
7213 R EFE L7z (Table3). ¥ /- RH-5& RL-21
105, 115, 219, 291 & A4 P CILHENE THE &
NN, v D2 7 VETRBON Y FLH B
BriciRi 7 (Table 3). HENEDHERICEDC L
14 DFIETFE (A~N) 25HERRT &7z (Figd, Table
3), INSOMBOEROEBEEIBEBEXLO TN

WA, NEIGObDEEREFLIEZ AR %
FroTwiz (Fig.4). A, E, NENJIZEKZOEKDS
EINTwiDs, ZoMoRZiE—EEL»E TN

T\Wwizh o7z (Table3, Fig.4).

4 EfRE R ZROBRSE IR T
05, FOWBENSMITEERLTEE IR IERS
Nixd» o7 (Table 3, Fig. 4). 72, #ofio&Ex
FRIDOGAI O FICBE T - 2/ ) ISR S e o

7z,

AR

- ]
vixiil
1979, 80 EIZHIJI (1981) FHRFEBIIBVWT MY
AL IBOBREZIT> T b, Kidy Faflok
40 50 60

ATG ACA AAC CTA CGA AAA ACC CAC CCA TTA ATA AAA ATT GTC AAC AGT TCA TTC ATC GAC

70 80 90

YTA CCT GCC CCA TCT AAC ATC TCA TCA TGA

130 140 150

TTA ATY ATC CAA ATC CTA ACA GGR CTC TTT

180 200 210

ACT GCA TTC TCA TCA GIT ACA CAC ATC TGC

250 260 270

TAC CTT CAC GCA AAC GGA GCA TCA ATR TTC

310 320 330

100 110 120

TGA AAY TTY GGC TCY CTC CTA GGT RTC TGC

160 170 180

TTA GCA ATA CAC TAC ACA TCA GAC ACA ATA

220 230 240

CGA GAC GTW AAY TAT GGA TGA CTA ATC CGC

280 290 300

TTC ATC TGY CTA TTC CTC CAY GTC GGA CGA

340 350 360

GGC CTC TAT TAC GGA TCA TAC ATA TAY ¥YTR GAA ACA TGR AAC ATC GGC GTA CTA CTR CTA

370 380 390

TTT GCA GTA ATA GCC ACT GCC TTIT ATA GGG

400

TAC GTC CTC CCA

R3. 4473 bFVEBFEI LT FITOF by 0L bBETF4021EE0 2 > £ 2 AELF]
Fig. 3. A consensus sequence of the 402-base mitochondrial cytochrome b gene of Sorex unguiculatus in the Shiretoko Penin-

sula. Y = C and/or T, R = A and/or G, W = A and/or T.
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Table 3. Sequences of variable sites of the mitochondrial cytochrome b gene, revealed by an autosequencer, of Sorex unguiculatus in
the Shiretoko Peninsula. Y = C and T, R = A and G. For RH-5 and RL-2, bases in parentheses were also detected by the
manual sequencing technique in addition to those determined by the autosequencer. At site numbers 96, 144, 327, 328, 330,
339, and 357, both bands for C and T or for A and G were usually detected by the manual sequencing technique even if base
was determined as only one by the autosequencer. Only substitution at site number 115 produces a different amino acid.

site no. 61 96 99 105 115 126 144 219 222 267 279 281 327 328 330 339 357
ind.no. Type (C/T) (A/G) (C/T) (C/T) (A/G)(A/G) (A/G)
UL~-1 B T T T T G T A T T A C C C T A A A
UL-2 G T c T T G T A T T A c C T T A G A
UL-3 A T T T T G T A T T A c C T T A A A
UL-4 A T T T T G T A T T A C C T T A A A
UL-5 A T T T T G T A T T A C C T T A A A
UM-1 A T T T T G T A T T A C C T T A A A
uM-2 A T T T T G T A T T A C C T T A A A
UM-3 E T c T T G T A T T A C C T T A A A
UM-4 A T T T T G T A T T A c c T T A A A
UM-5 M T C C T G T A T T A T C T C A A A
UH-1 A T T T T G T A T T A C C T T A A A
UH-2 F T T T T G T A T T A c C T T A G A
UH-3 E T C T T G T a T T A C C T T A A A
UH-4 A T T T T G T A T T A C C T T A A A
UH-5 I C T T T G T A T T A C C T T A A A
RH-1 E T C T T G T A T T A C C T T A A A
RH-2 J T T T T G T A T C A Cc c T T A A A
RH-3 A T T T T G T A T T A C C T T A A A
RH-4 A T T T T G T A T T A C C T T A A A
RH-5 N T C T C(T} A(G) C A A(T) T A C T(C) C C G G G
RM-1 C T T T T G T A T T A c C Y T A R A
RM-2 D T T T T G T A T T A C C Y T A A A
RM~-3 A T T T T G T A T T A C c T T A A A
RM-4 K T T T T G T G T T A C C T T A A A
RM-5 A T T T T G T A T T A C C T T A A A
RL-1 F T C T T G T A T T A C C Y T A A A
RL-2 N T C T C(T) A(G) C A A(T) T A C T(C) C C G G G
RL-3 L T T T T G T A T T G c C T T A A A
RL~-4 A T T T T G T A T T A c C T T A A A
RL-5 A T T T T G T A T T A C C T T A A A

Gene type A B F J L
B 6 DI NT DI RO D AN D 2PN A VIR IR RN RN\ 02
SRR R RN &7 T TR & I Sk

Genetic distance

0.002

M4. 447 MHIICBTEI P FYTOF b7 oL bRIETOMSESNICED { UPGMA K
Fig. 4. A UPGMA (unweighted pair-group method with arithmetric mean) tree among the gene types of the 402-base cytochrome
b based on the results by the automatic method in Sorex unguiculatus in the Shiretoko Peninsula.

W2 I HEEBEASBICB W TRERITY, 4 kb:&iﬂzﬁf‘%&mﬁf, LS EIOFETHITITEHORE
TV, AT7he R, TVDOIEICERTHLILE  BFELNL (Fig2). Lar L, SEORETH,
AL, BREMEORECHEENRBLLOTHEE il (1981) OHRLETZ VM) DOED5E]
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EPENZE, T roflicBeTaAT T bR A
ASEORETIET Y

DEIEFEVERIFR S M.
FHVIEHEYVHETE Do/ T, LT TS
DS RVERY PA) AXIFHEW)IHE, £F
TYEHTTPEAD2REIIDWTRY. Eiu s
LILHEERTIE, EEPElRbII>nNTAHT 7
e ADBEEEEENDFITFFT VKL LB
MDY S5 N Tvr b (OHDACH! & MAEKAWA, 1990; &
FRRIZ DT id OHDACHI, 1995a). L7225 T, X4
MiEy b, BEEEDICESS S L, 4T
SOBEENTEYVFEICHT 7T e XAE LB EF
MEnD, ERICEBEICL > TEID2EDE
£§m%muaﬁotu@m._@ﬂm@~oau
T, ARFETESET o REOBEETII MY
VAXIHODHEREZHIZZEL LD 2720D b
Lz, M) AXIFEOSAOREETIEo &
D Loz, BRIZLBECITIHETH .
F AT T DEE (No/I00TN) &7 b il & EHE O
EHEEICEIRTW 2 AEEZEI o700, 278
ELICEARTEE S, o2 (Fig. 2). KAFET
ZIREHE OBIE I DV TR T 2 RAEAE DA I3
HELGdo7 (Table 1), L2 LIEHEB L ELCTY
oI A e —BEVEEORETH /205, ([
CHOBEABMIZEICEY PR TH o7, /ov b0
BOMEKIZIEY ¥ 7 V> (Rhus ambigua) A L
TW2dy, BAMICEICENRICRARONGRET
Hotz (Table ). TORYITBEHL Y PRV
FHCAEETAOT, RiEL )b HREBOEEYE
A EOREMBICRE S NS DT R —i%RY
b DOTHLUFEEIB V. £ L TREDEVHHK
REBOENEDLOL, FRIZEB VMY A
AIEOTELETH L I I XA/ ESEHHY
(OHDACHI, 1995b) DEE XL EL D, R

HIAXIEOBREIIEZELTRITLO»S Lk
V., IIZRFERELTLFLTIONL N EER
BEEIAONLEABTATI 7P e AL DB EST
ZEmPERONZDL (Fig.2), TOZ & &R

HoEBEbNL, NI AXIFOEREOFEL®
L7206 LAZERIZOWTIE, MERBOTEM O
LWL b)) 2 X 3 OMKDBRE~ ORI %
PRETNEE-ENT LA,

BT S
BERFIOWER A — b o =7 v — R/ E

FETIRIZEALOFETEY % —FIZHRETE
o, =2 T AETIT) EHBONNY FER LR

BIGEDE  —TWIZEINERETE RN EHFL
ILIE#E Z o 72 (Table 3). #¥iZ, RM-1, RM-2,
RL-1 D3 AR TIZHEEEICL > T 747 —FLY
LR LB IHERVBT LI o
HEBELT, (1) A7E279 X3~ (ZZTik—
BHRICEZEOI VY FUTH ) L0514 THEE
T25IL) FEBICHLDEL L OEETE—D2DS
A THBHIEZTHLOT, HBETIEI—FMIZ
AT DB EDE o7z, (2) PCREIZHEY
JADI Ay R THO DNA B A [F R I HEIE
L, BEOIFa»y FJT7DNA &EHIZIZY—F VA

7z, (3) DNAFH R BB A O DNA AR A L 72,
ZDHbL=FHDORMEI X, W< ohnE
RIZOWCDNAMIEZ R D E L TOR UERICR
I, ITERCRETES. ZHFHDOTEE
P2 DWW T, $FIZRH-5 & RL-2 12DV Cid BBk
WL BHERIIMoOMEEEE L CER LD (Fig.
4), TOTRBEEIEETE 2w, LiAL, »77Y
HTHEINTWDLEY / LA0F b 70 LbkkER
FORFIICARONE L) BRERLI I FYT
DNA IZBIT A #452 F > (Suzukiet al, 1996) 13
Bonhhod, #LC, 33—y N H Y AX3
(Sorex araneus) IZ2BWT3I ha>» FJ 7DNAD I
Y hO— Vi DV — ) TI240% b DEEICA
FOTIRAI-DhbLEILRNTVLI L
(FUMAGALLI et al., 1996) 2%, F b7 0 A b@&ER
FIZELTIATO I XI -2 ONE
ELTHICENEL. —oDOY A M2 o0HEN

IN— A D

DWW
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FRESNDLEE, TNHBANTOTTXI-ROIH
DI by R THGEBET 2 FEICPCRERL 20
%, PCREEY — 7 Y AETE RN ¥ — % H
W O— oV FR4TH T &L DS IR B H
b LNz, WihiZH X, PCRIZETOREKTII
IZRAEETIT> TWwbBDT, SEDERIIAHEDE
RCOEGEOBREFEEZED L TVE EALYES.
oL, ¥=F Rk (v=a7Nh, HE) ko
THRREPETELZLZERATOTTIAI—2HD
BEFZHOTEE S L2 s, SEMH L
3P YR TOF MU LbEBROSHIE, EE
LB OEVERAT BRI - LTI
BEZLOTRZWI E25hio .

FA T VDD BIETFHOSAIILEE 2 BT
ISHERE T & oo 72 (Table 3, Fig.4). ZDZ ki
HEREIVROHEAIIA L 7 L OBEHRREFNITE
PP EERBLTWA, L L, oRlek
ECELINEGEAMILIBATCE hdo 2
Ll, HENETLIEEL —|WIRETE Do/
+ A4 b o 72RM-1, RM-2, RL-1 D 3K 4 &
FHENZ L2Bb T nwz &id, 7 b oA
DBARHIZITNAT & D OHIRD D 5 T 51 D 2L
BEETERV., ZOZEIF, L hELLEEY—
A= HWTL DL DEEE ST NTHR TS
LTHAHH. LRI T e A MYV b
TYSDMHBEETHI EIZLVHREED A Y
X3 HEEOBIBHER O FIEE A BB 2 5 W etk
Bdhsb.

w

1. HREBOFREBELRL P A ) A X IEORE
BRI EENRRICGZ D EERRARL DI, v
bo, BABMOEFIZBWT, &, 1, S0OFT6Ha
WBWT P AXIEHORET 1995FED6H L9
BiATo72.

20 FATURNAY, AT T beRXAETSMNTIDN

WEIND, TV T OEGIIEr o7, 4
TUGERAM, 457 ek bufTcESET S
A - 7z,

3. MY AXIBEHNOHMEE (No/I00TN) 21k
FEERRONAFTLETT T e XZELL L
HEAEOIEZ ) PBREICR > TV, Z0EWVIE
HEFREZ CORBEFEEL 52 TO LTRSS
5.

4. v b0, FHEOK, F, SOFteHE LY 5
BODODEBVMEEDO T T TV AV IZDONWTI b
YFUTOF PO AbHEBOA02EEIIONWTO
i zkEl, Z2OREFHOSHOERESCEE
L BECERE L.

5. TATVORBEGTFHOSHFICHEESLERICLS
HBRE 2B W ITRED SN h o 72h%, WL DhDEIE
FHDGHINELM S 2 DFIEEA B 5 T Fet: b RmE
Y (VAR

513k

ANDERSON S., BANKIER A. T., BARREL B. G,
DEBRUUN M. H. L., COULSON A. R., DROUIN J.,
EPERON 1. C., NIERLICH D. O., ROE B. A., SANGER
F., SCHREIER P. H., SMITH A. J. H., STADENR. &
YouncG I. G., (1981) Sequence and organization
of the human mitochondorial genome. Nature 290
1 457-465.

FUMAGALLI L., TABERLET P., FAVRE L. & HAUSSER J.
(1996) Origin and evolution of homologous repeated
sequences in the mitochondrial DNA control region
of shrews. Molecular Biology and Evolution 13 :
31-46.

KOCHER T. D., THOMAS W. K., MEYER A., EDWARDS
S. V., PAABO S., VILLABLANCA F. X. & WILSON
A.C. (1989) Dynamics of mitochondrial DNA
evolution in animals: amplification and sequencing

with conserved primers. Proceedings of National

— 209 —



AR EREBATREREMEAERESE (1997)

Academy of Science, USA 86 : 6196-6200.
BINERD (1981) MKREBDO PA Y A X IFHOD
i, THREBEREBRESHEREE (BY
) LB A TEBUR T B MRERRR, pp. 98-104.
JeiE G BRI A B A REERR
OHDACHI S. (1995a) Comparative Ecology and
Ethology of Sympatric Soricine Shrews in Hokkaido:
A Special Reference to Their Interspecific Interactions.
Ph. D. dissertation at the Graduate School of Science,
Hokkaido University.

OHDACHI S. (1995b). Diets and abundances of three
sympatric shrew species in northern Hokkaido.
Jounal of Mammalogical Society of Japan 20 : 69-
83.

OHDACHI S. & MAEKAWA K. (1990) Geographic distribution
and relative abundance of four species of soricine
shrews in Hokkaido, Japan. Acta Theriologica 35 :
261-267.

SAMBROOK J., FRITSCH E. F. & MANIATIS T. (1989)
Molecular cloning: a laboratory manual. 2nd ed. Cold
Spring Harbor Lab, New York.

Suzuki T., YUASA H. & MACHIDA Y. (1996) Phylogenetic
position of the Japanese river otter Lutra nippon inferred
from the nucleotide sequence of 224 bp of the
mitochindrial cytochrome b gene. Zoological Science
13 1 621-6 26.

WALSH P. S., METZGER D. A. & HiGgucHi R. (1991)
Chelex® 100 as a medium for simple extraction of
DNA for PCR-based typing from forensic material.
BioTechniques 10 : 506-513.

— 210 —



