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WE: ZRI7THE (Microtus fortis) & — i 5 F B A SR /N FL 3, N T KA 3hE R,
VE 2 AE S50 % ADOWEE RTINS IR KAT N BBk M REAIK I (B k Ae ). S5 R KL, ZRO7TH
SR A B /KK, TR REIE /K, ik & FA 2 X, JF R ZELLE s & IR SR AR 77, 408 0.37 m/s.
16 20 CAIRBFMT, ZRTHE K BRI RIFIIPIKIER, HPiKHkgeE HAER Ak EIFERE
FHIFRMAIKR (P<0.01, R =0.805); ZJ5HREA FHLESS h UL ERKEFHKEE S, A&
IS TRk A 7745 5 B BB K PEREFAE B B I IEMIDER R (P <0.01, R =0.682); FRPIHEFRYER
ERBE XKW, FKI7H RARREKIEEh 88 A KA, B K AE 305 TH 0 3E R
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Swimming Behavior and Ability of Microtusfortis
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Abstract: Species of Microtus fortis, are always associated with rivers, flooded areas and wetland, and it is
considered a good swimmer. To understand the adaptability of M. fortis to the aquatic movement, we
observed and tested their swimming behavior, waterproof property of fur and ability in the laboratory and got
the following results: M. fortis was able to swim on the water and underwater, but mainly swimed on the
surface (Fig. 1), their swimming speed was about 0.37 m/s. The propulsion in water was maximized through a
drag-based paddling motion. Their fur was waterproof that not only providing buoyancy, but also supporting
they swimming longer time. They could swim as long as 5 h at 20 ‘C in this study. The waterproof quality of
their fur was better in females than in males (P < 0.05), therefore female owned a bettter swimming ability (P

< 0.05, Fig. 3). The long-term swimming ability of the vole is mainly determined by its fur waterproof
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performance (P < 0.01, R* = 0.682, Table 3). At the same time, the resistance of fur to water had a negative

correlation with their age and weight (P < 0.01, R* = 0.805, Table 3). These results indicated M. fortis has

well-waterproof fur and excellent long-term swimming ability. This species has evaluated adaptation to the

aquatic movement.

Key words: Microtus fortis; Aquatic movement; Waterproof property of fur; Swimming behavior; Long-term

swimming ability

R, RZHILS =ik, (HHE
1T RETENARMIE, 8H 53 r ALk
RS AR A 0% 3 AR S T N %, i
R ) Ul L 0 40 T £ R 25088 5 Ui UK e S0 i
DA 3 7 7K AR PR 25 A 1T H A0 87 288 2R ) )
VK RE AT 55, v FE R AP P A 288 U] 22 4
ALk (Daggetal. 1972, Fish 2001).

KRR EL AT 20 15, X FEOH
FLENYILE K g B I B B A fli B, 1
NI FLEN ) S AR T B S R BRI, EZK & 3
I A T Wi U2 ) 4 5 e AU~ A8 A AR I
W8 (Liwanag 2008), X7RPLE T %K 8
(7K A 3 R — AN ey, DRI /N AR L 304
T e AR BRI (Fish 2001). [FI, €
AT 3 AR ERE L B BAF A 7 AN EF Tk
YR (Johansen 1962, Fish 1994, Fish et al. 2002),
1H 52 T 57 7K 1 e 2 i 2 G AE 7K o (RIS TB] 3 i
PRI, SEALZMEREAE JIRE K (Fish
2000, Liwanag 2008, Kvadsheim et al. 2010,
ER] bt /N B L 30 4 32 AR K T AN AR RS R 7K
w3k 4T 5K I ) ¥ 95 3 ( Liwanag 2008,
Liwanag et al. 2012),

7 H B (Microtus fortis) J&— P14k
KARZ 15 em, RE AR 150 g (19N FL5)
Yy, HARZIEHWIAEE OFF R 2008), MiX
KA RS RERKTAREE, DL
PRI K, BRI /K AR I8 Bl 3d B 4R 7 F SRR 4B
fEEE R L EE (RIEES 1996, ZHEESE
1997, ZEJE%E 2008). HLARAR 7 FH B B 1l i
IR UK RE 19, ) 44 7K FE T FIVE R AR CRA
BZEEE 200620, {HEIAR WAHSCHTFEHRIE . A3
VEZ AT AN 2 AR K L DU e A A B B

iy T 1) Jr8 B2 S 7RO B KA R 2L 3 4 DL ) 7K
A IB B BEPERFE, B4R T R S H R
KA IZ B 75 THI R 2 B HE A 2

TN DT N 1] R, 2 BN L3 )
IKAEIZFNIE R 577 (Dagg et al. 1972,
Fish 1994, Giannoni et al. 2001, Santori et al.
2008, Helena et al. 2009), JVKHF 72 W% K ]
W ARTT H B BIKAT 9. BRI PERERIK
I IA] VK RE /), SRk LN B A B m K A ie ahid
SLAELHRIEK RE T B, BA T R HAEIZ BT
TG b A 58 (R 7K AR 3 B AR 0

1 MRSk

1.1 R RTHE

SEEBG FH 2R 5 R Bl AR LR 2 B T A AR M
AT FCRTER AL, iR W DX I M SRR 1
FE BB ER. LI R MR TR x
5 x BN 37 cm x 27 cm x 17 cm FIEERMAIFR
gerf, mELAK B HEEH, JtH 120 1 12D,
o WAL, BOAXCEEE, T 20 HiEgHS
MBGERR FEE P R . Akl BT R 4 S A
AR ft, HAKBEARBEREE, KHKANEX
K, PAFRIREERFFE 18 ~22 C,

SIEHG FH R AR 1 B A A B AL IR
G, MEHER 10 R, Lt 20 R SEEGFFGRHT 0
PR REENL G, S5 3% g 5 078 — S5 .
1.2 LB

SEEG AT, B U R AR B E T (20 £
2) CHAT ML=, Bt FRE/D 3 d,
DLIE B SE6G IR o SZI6 I AR RSk, K
HAP RN KR A 20 °C CIRYEIZ R R A E 5
BEKZEFTKIRVE BB E ) FIZKERN 40 em 1K
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X B x JEN 200 cm x 25 cm x 50 em [ EE L
AR SELS, RN AR . B Sl e N e i
[N R BIROK R, 2 Jaib gl B Ak sliipik,
PRI (UK RE 7 5 9tk SR BT ik R e
SR, WL SEIR AR, 7 H R Ak
H, K. BRAMERKSE, SE™YKFERM
HoK, BEENEESE SRR R,
1.3 feirillE

1.3.1 WKATARME S/ RS i
WKAT NWESC (Dagg et al. 1972, Fish 1994,
Giannoni et al. 2001, Santori et al. 2008, Helena
et al. 2009) IG5 VRS 2R 77 FH BRI vk AT
No I, R, LIS I8
T SRAG W5 43 T A B LA R LA 7 AT AR
e (1) WK BAREE S, e S mR A 5K
T RE; (2 Weuki&, Py s 5o,
efHREEME; (3 REAWEHKITHN, HFH
M EEIK T IR A A2 A R I 98K R B PR
ARG B ANTE 7K DU R R F B s (4) WEKAT A
ANERAT s (5D bl AR vk T, & 3
KPR KA iR S A B, AT HBR LA
ER SR (fineness ratio, FR). ZhYITE
KA B B SR R L 4.5
(Blake 1983, Fish 1994), #is 5 I 3k i fr £
FE LB R A, T B L B T AR (R 7K AR
18 B 38 IR i

1.3.2 WKEENE 2 Santori 5 (2008)
ST, AR T RN KRN 40 em K
X FE x HA200 cm x 25 cm x 50 em [ 3 EE G
Wk A8, EERE R AL 6L o B4R FR st
WEpk B 100 em H ARl filf 5T 8% 1 1 B, 1153
/2 G P LIBT -

1.3.3 FEPKMERNE S8 Fish (1994),
Giannoni 45 (2001). Santori &% (2008) =23
Jiid, AR 7 H R BB K PERE . F2SiiRi
vt B R K, E VKIS B2 3 min.
5 min. 10 min A1 20 min A5 MR AT B H 9T
SERPARE bR AR AR 2% ol [R]— S8 D3 7R [ 2 A7
BEAEMD , B I FR A3 R E 53 1) 5 SR A0 T AR B

T SRRV VK I AR B AR, DAAS B8 B AR X 2
I [8] B B R B ROK &, TRoKE S HARERE
o EERI A R B K2 (water absorption rate,
WARD: K4 & I [A] B N 3G I Bz BB 7K 28 73l
B LIS [R] (B R, 57 281 3K S i [8] B PN )13
FEBWKHEZR (growth rate) . B AKFR /N
Je G it A e DK ST TR) 3G I S RIS, 1R %
B U BB KRS, R MR 7
BRI RN, )2 B B I 8] P 1248 1k B
1R BWOKEMN, HBIKERAR R, RZ
DUERALR o
134 KEH#EKEAKNE S Fish
(1994) . Giannoni %5 (2001 ). Santori 55 (2008)
(R SREG T, IR 2R T H BRI B Ok A
E7EM a7 W W 127 S R 81 1
NIKHFFEETEDK, RN G eRERE . %
SCHG— ELRRSE, BB R H I vk PR MRS
AKARIEAN G G 2 TE vk sy, ) s ae 45
SEIG AR M B TRAZIC S, THE B R
(RIAR SR B K o 7 S H0 AR A 1 B K 0 PR R 488
IFIA] SRR O B, LA [H]
TEVK T RE TR .
1.4 it

SIS HF M + AriE iR (Mean + SE)
TKon. FTAEARES IE AT, @IERA
(Kolmogorov-Simirnov test) 175 Z& 55 A5G
( Levene tests ) . K A L [K & 77 £ 7 #fr
(One-way ANOVA) FIMZFEA t K56 L% 4y
A AN [F ) R AR R AR R A Tk K
AR BWOK ZMAFEAR: {EH] Pearson AHIK>
AFr R 5 5 1 B )R Uk PR B K B K 5 LUK
AR BIROK R RARE , R, RBRAEREK
FHERIAR R &R KIEHAR I 7 fikas, RH
Lo 77 2 5 M ik BRSO ZE AUk K 5
HAMREKHE, LA 207 H BRIk RE 71 5 H
FERIKE. HEd, HE, Ak, BEKAEL
KK FR . Guit 2 B £E SPSS for Windows V20.0
B R, RANERT, BEMEKTA
0.05.
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2.1 RA7HBRIFKIT AR

TEME IR SRIG g, R IZRJ7 H R
A 5k < BE N AT B AARRRAE . Sk
f B PR 20 B2 LT 38 4.25 + 0.06, TCHESIZ5H
(t=0.577, P>0.05), ARRSZL AR T7 H R MK
REAE LR 1.

AR5 H R BB Rk, HEETEK.
PR SESE A 3 Ral BIg K 7 Ik, SPIRK
HN4ds, FAREZELIN0.82 mis. KA
IS AR B, LD JREAE S A 9 0 22 5 B ] B
KK, HHAKE FEEVFREET SEIET
Ji kIR A AR, AR K R
EILTREATIR

AR5 B BRIV I B AR 2 4 N 5 K THPAT
SRRy 5 KT, SkIERIMARKE, 11—
RN, SEREEHKT, BT E B H,
HAEFE OGS, B B R R PR H (B 1.
R H BRAEAK R T ks shdt, ERE I E]
VAR K EARFEAS) . W] 4 H S E B

R1 RI7HEBEAEFE

IKVEREBAFIN, SRBLAGEFETIHOR, R Bk
PR 5K AT, B R BOUK = K,
H BRI Ja B AN FRE R T B A K T
AN, AETFK BN RGBS MR
B H R AN TR) 28 KT AT

K7 BRI K R 3 3 ZON M A5 (dog
paddle), HIEHHRAERIGT T, LLR LG I
AR T AR AR Al BRI R 2 77 17
SR FFIF UK BN S AP s A AR of
SRS i Pk T BE S L T A4 2[RI A DY A
A2 R 7K BRI R 7K

IR 5 B UK K R sV E R R R o Bl 7
St BB IR B AR A e B )
YEDG3R . FE2h % th B Be LR B A 13 IRUs
MR ) e K, B FL R B AT BB s >4
H XK se)a, HEN KRR B B
RS AR, A ] SO RN X
R JE B R RIK, AEEAMER .

RIO7 W R RS, WK JEA AR
TR, ARSI R ] fe B AT H o AL i
YRR, BLR SRR IR DK A 07 1] o 2 HL A ek

CPEME + frifER)

Table 1 Physical characteristics of Microtusfortis (Mean + SE)

P FEA R Hig (D HRE (g) K (mm) Ja K (mm) K (mm)
Gender Sample size Age Body weight Body length Hindfoot length Tail length
HEPE Female 10 118.40 +33.34 48.41 £2.06 113.70 + 1.92 24.00 +0.00 52.50 1.15
THEPE Male 10 151.50 + 80.84 75.93 +£2.98 124.50 + 12.69 25.00+0.15 59.60 +1.90
P - 0.247 0.001 0.411 0.001 0.005

B1 RI5HEBRIFKITA

Fig. 1 The swimming behavior of Microtusfortis
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T Dk B 1) RN 2 I 2 [ IS 7K~ T ok 3 37
SRR, 78S MERRGE S I, T
LA KT AR IR T Ik, K2 i
RIKMEE S BT s s i i, 34T
R AT IK e ), HLRTEARE BN AT L T LE
Felel . 7877 H R PRI i U Uk I 7 BE A BT AR A
RiFHHe ) (L 1s WERD. B2, RITHER
XHIE Bl KT 1) BAT AR i e 2 4
PRl AR K i sh i B B L sh P A2 2l

CEAR
2.2 ZR75 H BRI IK B8 A7 K B vk i 9 B2 B B
KRR

TEARSEIG AT, AR5 B BRI vk o 2 2
7037 m/s, NEAMRZER (t=0.129, P>
0.05). fE£ 20 C/AKIEFM T, ZRITHREAT
$121'5 h DL BB KR )] (R 2). (HE
K aik Re AN ZS (1=2.309, P<
0.05), MEPEAMATEUK I LU IEME K29 2.71 h
(£2),

fE 20 C/KIRmSFAF T, ZRJ7 H BRIk N 5
EEA—EMBKME,  EMEEAMA R B
PEAME B BB KRS I (3R 2).

7E 20 min FIUEKIT ] Y, 2875 H R B
BRFELROK, (HHMOK IR ZIRERF S EC (B
200 o, BEMEAMAR) B B IR AKGHE R B AR
PR, PHHKZ) 0.13%/min, HTE 10 min 2
JaH R BKERE N 0 (B 2), XEWE
I} H R B LA TR K o 78 KR 1] 3 ik S 56 v
INRIGR PR Rk 5 h BUE, HBEZBRK
BIKRARERER 4%, HEHR KL
TR — B THIRES . 25 BB, KRT7
FH B B2 B B Bk P HL AT K (R AR R AT

TN, TR J7 H BRAE K K e oK S
f&, JFPK 20 min SFIIHEE 18 KL, > 1R,
FEIN b I EAS AR T B B K PERE AR R A
WKAZ, HFPK 10 min B H & E)LF O ik
WK, Xl S 80K 20 min 2 BIROK R
1M EE 10 min B APEMR 72902 (R 2), KT
FHHE 10 min £ 20 min Z [8) 87 BROKER
21 -0.02 (K2,

2.3 ZRJ5 HRIFEIK RS 7 KUK B2 BB
KRS HAMERHE AR R R

R 77 H BB R K e Ak 2 PRI 3
& 10 min B CZMR/NHCILFAFLAL (F
2), BRIt 10 min 2 J5 B B K 2 L4 BRI
H BRI R B B K PERE S . #UE$E 20 min
(1) B B 7K 26 5 LK B A1 AR REAE 3R 47 A1
Koo

R H BRI OEE S HE . AE., /&
Ko BAKF 20 min B (1) 57 BIRKE B A B A M
KM (R 3D,

A5 H RRIFK 20 min 5, HEBERKRE
HHE. AE. BEKMEEK S A IEAM
(£3), H, ZEWUKKSHHAKAHFRK
FIFHRME (P<0.01), MHRRECH 0.865. [F]1H
SMTEERER, REBRKESHHBMAES
TEMRE IEA R KR, y = 0.062% + 0.099%, -
9.007, x; ®mHIE, x RnhE, vy RREE
WK%, R =0.805, P<0.01. MEIHTFEH
WATEH, R J7 BRI K M RERE 5 LA
4 R A7 438 T T PG

AR5 H R K S H HE . RE .,
K BB ERKERE BA AN (R 3),
Horp, WK K5 BB K R B BOR IIA R

R2 FRHHREEBRKEMPREK CPHE = bR

Table 2 The water absorption rate and total swimming time of Microtus fortis (Mean = SE)

P FEA R FBMWIKEE Water absorption rate (%) WKEE (m/s) BRI K ()
Gender Sample size 3 min 5 min 10 min 20 min Swimming speed Swimming time
I 1% Female 10 1.95£0.16 2724031 2.83+0.39 2.63+0.49 0.38+0.02 8.43+0.13
itk Male 10 4.12+0.99 6.08 + 1.54 717+7.77 8.55+2.08 0.36+0.01 5.72+0.95
P - 0.044 0.046 0.028 0.013 0.489 0.033
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o 207 —a— Mt Female
g 151 —a— TPk Male
g 1.0}
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%
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FistE] Time (min)

B2 ARJ7 R MEREA A B B K 2o LE

Fig. 2 The fur water absorption growth rate of

Microtusfortis

P (P<0.01), FHXFRECHN - 0.826. [EIH5HT
gERRE, KIS K5 R B IROK R AFTEN
SBERTAHERXR (y=-0.384x+9.077, x £
NMBROKER, y FoRIFKIK, R =0.682,
P<0.01), MEIEGREFHEATE AT HREK
IS} [E) 73K 6 775 AR Wbk 1) B B K R K &
BONEY], JaFE, AR5 H R R ERK
PERERRAK, JLREME I VI K AR, KB 1) 3
KR JItiERSs (3R 3).

ZE LRTIR, 2R 77 H R DK I R BB K
AE 5 AR AR E X RECNEY), R AMA
HRR L S BB K M RER 2 s[RI 3L i BBl
IKPERE X5 KT [k Re 1B &Y, BB
I BB A U )R]k B R

3 g
3.1 FRJ5HRKEZSE R ERE

e K R L 3 738 B AR T A i vk
BHNAE, WESRFEE SR B A IR
i E6E (Liwanag 2008). 27K Wil S50 4 )&
W EA B, TR K TR, W R
(Ondatra zibethicus) JHI%5KFF 5, A
I 55%, nIARKHE InHESN 7774 (Fish 1984,
2001). WA, ZR77 H BTG E BRI DY R,
L HL U J% 1 i Kl 7B 5 0 i Ao o AR B e
RIHERE 7, 1) B4 ] B 0 5 0 B i 4 O
INFFEAEIBR . AL, TEAK AR I — M
HA WD RARE 7 735 N B Ak % 1F (Fish
20010 A5 FH BRI vk sk B A X 4 LB 20 A
425, ik T RN B AR TR ARE 4.5
(Blake 1983, Fish 1994), % HJHAEK ik
I, BARTEAR AL AT Gk ) 52, af
BRI FE K B R = A R g, R TE R K
AIBF IR
3.2 HRITHRIFKITA

WERF I, SUKNSIYR e
Wik (Daggetal. 1972, Fish 2001), {HIiX—f%
RARE, HEh=z BRI MIGIE, K
R T IHEKAT AR BRI AR e TR EE 2

K3 FRI7HBAEES H R BRKRRFK-KEIHERK R

Table 3 The correlation between physical characteristics of Microtus fortis and water absorption rate,

total swimming time

- Uk BB A G CARN
g Swimming speed (m/s) Water absorption rate (%) Swimming time (h)
Variable
r P r P r P

H#% Age (d) -0.270 0.250 0.865 0.001 -0.677 0.001
A= Body weight (g) -0.242 0.304 0.684 0.001 -0.550 0.012
A4 Body length (mm) -0.163 0.491 0.427 0.060 -0.471 0.036
JEK Tail length (mm) -0.309 0.185 0.542 0.014 -0.451 0.046
J& & & Hindfoot length (mm) -0.139 0.559 0.447 0.048 -0.263 0.263
S B K 2 Water absorption rate -0.217 0.357 - 0.826 0.001
vk i# F Swimming speed -0.217 0.357 0.280 0.232
Pk Swimming time 0.280 0.232 -0.826 0.001
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BRI o ASSEIG BT 700 R 245 7 R AE R
BIAPEE P BENLE R, Bl ek, =
REDGH G K, EREIENEER G,
staeliEvk, HARAMRIHEKAT AR IFEAR—
o RIULASLIGIE SR 7 B BROR AR B2 Tk,
TEUKAT R H AR

IKATERAEIF Sy, KA L3l PiE 5 A FH AL
TG IR RE B 2 YR 80 B L R AR Rz s
HORREM (Fish 1994, 2016), {HEhWIEK
WIS B1) B e BRI P e R, s BRI
ALK 2 EEAKTER N H S E, 3R
BRER T S (KR BRI, DL
S a8 Tk W AN S Bl R R AR K R TR
/N, DI VAR 72 8 (Liwanag et al. 2012).
T /N KA LB 2 K AP L 30 470 R it A
R 2L 300 U R B R A A7 7 R R 1), 24K
SR BRI R BT N ZE AR
7% 71 (Johansen 1962, Dagga et al. 1972, Fish
1993), {H R BZES)ZE 52K KRR, #1553)
WITEZK NI VKIS AN g H g 03% 77 (Fish 2000,
Kvadsheim et al. 2010, Ry 2 7K A7 1 et A 0l 2L,
AR EAE KT AN J2 7K A s Bl AR G R
f{JIFIE] (Fish 2001, Fish et al. 2002, Liwanag
2008) . ABFFLRI], ARJ7H IR 3 ALK
WKIE) o

/N e L Bh ) 3 DL ) SR vk OR 3=
(Fish 2001, {H BRI RI/K & S0 % BA =
M2, KRR RIS S R
Bl J R FC A A i bk i 4 E SRR T
— BB T E A A KA N B FLEN ) — i R R
F— X A B A BRI, AT 28 4 DY i [
IR 7K P2 A 38 s AK S T AR B T4 (Dagg
et al. 1972, Fish 1993, 2000). Z&AEH 7L
& AT A6 2R J7 RO AT NI S R B,
Tk KK LS LR, LR R
LERIKRE, X] e B S K A IE ) IE M
R IR kIR, (Hrfge A
A REMIIER, DA A B2 & KK =2k
(R, X AE KA N AL sh P 24 B

RiE (Fish 1982a).

2 KA /N B L S A A ) Rk R DY R
RI7K I R I8 W] 43 3 20 o BB Sk E B
B¢ (Fish 1984, Webb 1988, Fish 2000), fEZf
1B B, BRI 0 AR sk T R o
AR, DRSS ERHIH D2, mrEs) itk
B, LB AT I AR D B AR, DA
WD YY), e DR, WIS L
FEAE TR FLBE, I EKTIT S, H ARG N
55%, AIRORHIIE InHESN 7774k (Fish 1984,
200100 AHFFEFRE, AR5 H EIEIK P RI7K
AR B R KN FLah ) — 8, K
Hn] B RS B, U H K AR IS B B AR B

/NI L BN TE W K I B R A A B A
() o 0 R 7K AR S R R 26 v PR T 7K T ek BT £
RGBT RFE AT, TR FE KIS 3 N B 4R
HKPBH 77 (Webb 1988, Fish 1993), /KA iE M
T B2 AR /N B FLBh W e W] i B oK &/
T YRR H B AR RE S IR EF KT, TR
B BRRBE T SR ETE R, B R IR T LS
K —5E M FER K, DISEInHEKE, M
F7, FEKIE B P g IR TG, B
JE ISR Sk 2EEAERN, JUTReE
KK AERFAE K PR, A RER S (Dagg
et al. 1972, Fish 1993). ASZIGKRIL, ZJ7H
B — MR FF AT B AR 35, T4 H B Bk =
B, FEA G H AN FLEh A — R B Ak
PA— 52 B A BN KA, TR B A 5 3
SR BRNIK T, DUAMERE T, M HFX
T WK BN, SR H AT S 1 S AR J5 250
iR ORAF B AR S OK T PAT, XA A E oR
WARIE o
3.3 75 HRIEVKEE 7 KK 2 BT
TR RE

BNNTE K T K N i GRS &, [
RAEIKTH Lk &= AR IR B Ay, S R e )
BIRFH IR, i GK 2 3 m (g IRAE KT
HEENIA 6 m/s BOHE TE L, T AR KT VK
PSR e KAV BEZ] 2 m/s (Fish 1993, Law et
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al. 2010). /NUHFLEHY) B UK K N,
B TR SR BN, 2 R B KR
KA (Lutra lutra) i f A0 BT Bk AR i 2 7 7K
JiFvk (Williams 1989, Fish 1994). ASHH 7R
75 H AR KN, SFEIAF] 150 mm, FEITE 5
52 BB IR se i, HJE K R 2
0.37 m/s, MIRK T2 280 mm K i
(Nectomys squamipes), L7 7K T Jif ik (138
“F4 11X 0.45 m/s (Giannoni et al. 2001, Santori
et al. 2008). ZRJj H BIF AT KK, 1E#H(E
B AN SAR GORE P R AR R A I 2 B BE N
AKHTEIK A, HIHAE K T s J L B AR /K T
PR 2 £

NI FLAN AL /K v 32 3 R A T A
TRFFARIE 2 R, — AR K E T
KIf 1875 5h (Fish et al. 2002, Liwanag 2008 );
[ I 3X SR B AE K 2 AR S L B B AR e
SRRV REP RS ZREE S, MEER
Bl 7K I ()45 BR L 2 32 B7K s B2, JRAROKRR
il 1 iZRYAE K S B ] (Fish 1982b,
Lode 1999, Liwanag 2008, Helena et al. 2009).
EARFTER, 7€ 20 CKRIERKMG T, ZKHH
LA P2 5 h DL KR K EE 7T, 1
FLMEEAMAR P X kI K T EF T 8 h LA
Xzt T 24 /N R L BN R K S
K CF%1 0.2 h, HAREARILZ) 0.8 h) (Fish
1979, Giannoni et al. 1994, 2001, Nicolas et al.
2006, Santori et al. 2008, Helena et al. 2009),
3.4 JUKES B2 BB K AR

AN AL BN AE K b SR EE B B S L2
BB E ARG JZ A D )RR (Sokolov
1962, Fish 1994, Fish et al. 2002), HItEKL
B3 7K 1 e B4 5 e /N TR L s A R Ui Dk e L
5K RE 0 H BRSSPI — ek N Y
R 7L B P E Tk NS 1) 2 B MR K A Dy 1 e 3G
VKBE IR FE A5 2 — (Hickman et al. 1986,
Fish 2001, Giannoni et al. 2001, Nicolas et al.
2006, Santori et al. 2008). = 7K /NELH L 5]
Yt it B AT B K VEREDUBRIK BB, TRt /)N 24

W FLEN ) — e B B OB K PR RE L2, TEik BE
Tt AU KA RIS (Fish et al. 2001,
Liwanag et al. 2012), #WI/KE1KE ( Neomys
fodiens) LLiZ s Fili i 2 BAT 17 7K 1% BE 58 471
B BANEAEFIKEE /) (Helena et al. 2009) .
KWL, RI7H BREA B KR 5T 1 B2
B, WPk 5 min J5 L BROKELA 4%, H¥F
KBk B (Nectomys) f¥) N. rattus A1 N.
squamipes (1) Bz BB K EREAH Y (Santori et al.
2008), HZR 75 H ERMEVEAN A 1) Bz B B7 7K 14 REAR
FAR S, JEPK 20 min S5 R B K B AL & 1A
H ) 2.6%.0 TTXAFERT KPR I B, RERS
NARTT H R K i s 3 At 2 8 ARG 58 17
71, VARCKIE /b s ik, A HAEK g s)
FR AT RIS TE) AR R I, 3% W] e L E A AR AR
i FR A I TR ik BE 0 B S B o

3.5 ZR77 H BRI B8 A7 B LU vK B I B R B
Kt BE 5 HAMERHIE AR R K &

Wilber (1958) 15 i /NG A SR AK 5
KNG HAMS [0k RE ) £ AAHOG, Bl e —2
WA R FFIZAM A (Hickman et al. 1986,
Giannoni et al. 1993), {Hf 5 Giannoni %§
(1994, 2001) {EBFFEA[F )& 1 3 H S B8 B
(KB DUk B I R, BRARIXLERR I R 2
ARG R 2 25, M EAT A [a Ik Ae
WAREZER, #®FK Microtus (Terricola)
gerbel HMREARHE /I, HIHACHS )3 Vk RE ) £
BA IR, R E . ARy N
e AL 3 2 K I TR 0K i 70 3 559 FR) 1 T A oS AT
Rtk — P T UE

AWFFERYT, ZRJ7 H BRI I B BB K
PERE S HACH )V e /A2 2 1EAH G, RIS
HoARE 5 f BBk v R LA I TR] ik e /) &2 4
FHIR, X5 Z AT I KB 4S5 RAHRT (Hickman
et al. 1986, Giannoni et al. 2001, Fish 2001,
Nicolas et al. 2006, Santori et al. 2008, Liwanag
et al. 2012), {HIJRARIARTTH RHHER S KE
B3 7K A 8 AN I TR 90 DK BE 7 B A R 3 SO 9%
Mo ARJ7H RERE, R — b AR
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KTAE R (BHIBZESE 2006b), 31X 1] B A2 4 H Al
SRS e 5 FLUE VK IR B T B 7K P R R K N ) i Uk
GEWARTE AV ) 7S P (= B Ny o2 e N N
CEUS K PR A R LT 1, QAN Rl
JE R E R A T R AN & B /N T A
(B ZE45 2006b), HASLI 7877 H BRUME Tt
IR MR B AN A A OC 1, [R UG A 8 N4 B
5 A ()i vk 58 S K BB K ERERI R R T
A B S8 3 TR E

AN, ZRTHEEFR, N ALY
B BB 7KV B AR I () Uk B 775 AN R 14 31
Jok (Dagg et al. 1972, Giannoni et al. 1994,
2001, Nicolas et al. 2006, Santori et al. 2008,
Helena et al. 2009). MiASZIGEEREH, KAy
HH SR AN AE KIS TR i VK B8 7 7 TS A& 7 H
Bl KPR R T Th #R A7 AE PR 22 57, HLAX W7 1 B8
5 HARE RN 6 2 AAAHIE, 1028 J7 B EROEPE A
L ARBYES L RN, R E AR S5 A
AP IR MM OR, X AT B A A AN SR
S ZE SR R . R, AR R ik R AN
B EBBIK R RS SR B RR, MR
— BT

Zi b, RuHEEZ—MEAREERLKE
BENER, FEK T ERIE B e I A
VKRE TR /INBYR FLBh A, 3 X e I g Y A 45
HOR S KA B B 2 X

Z2 ¥ X W
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